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SECTION 171:INTRODUCTION

Purpose

The ArcSWAT ArcGIS extension is a graphical user interface for the
SWAT (Soil and Water Assessment Tool) model (Arnold et al., 1998). SWAT is a
river basin, or watershed, scale model developed to predict the impact of land
management practices on water, sediment, and agricultural chemical yields in
large, complex watersheds with varying soils, land use, and management
conditions over long periods of time. The model is physically based and
computationally efficient, uses readily available inputs and enables users to study
long-term impacts. For a detailed description of SWAT, see Soil and Water
Assessment Tool Theoretical Documentation and User's Manual, Version 2005
(Neitsch et al., 2005a; 2005b), published by the Agricultural Research Service
and the Texas Agricultural Experiment Station, Temple Texas.

The SWAT model can be applied to support various watershed and water quality
modeling studies. Examples of such studies include the following:

e National and regional scale water resource assessment considering both
current and projected management conditions.

e Bosque River TMDL in Erath County, Texas. The project determined
sediment, nitrogen and phosphorus loadings to Lake Waco from various
sources including dairy waste application areas, waste treatment plants,
urban areas, conventional row crops and rangeland. Numerous land
management practices were simulated and analyzed (Saleh et al., 2000)

e Poteau River TMDL in Oklahoma/Arkansas. This project assessed sediment,
nitrogen and phosphorus loadings to Wister Lake and dissolved oxygen,
temperature, algae, and CBOD in the river. Management scenarios regarding
poultry waste were analyzed (Srinivasan et al., 2000).

e DDT in the Yakima River basin, Washington. SWAT was used to simulate
past and future sediment contamination by DDT in the Yakima River basin.

e The EPA office of pesticide registration is evaluating SWAT for use in
landscape/watershed scale evaluation for pesticide registration.

e SWAT is being used extensively in the U.S. and Europe to assess the impact
of global climate on water supply and quality (Rosenberg et al, 1999).

The ArcSWAT ArcGIS extension evolved from AVSWAT2000 an ArcView
extension developed for an earlier version of SWAT (Di Luzio et al., 2001). The
interface requires the designation of land use, soil, weather, groundwater, water
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use, management, soil chemistry, pond, and stream water quality data, as well
as the simulation period, in order to ensure a successful simulation.

Application

SWAT can be used to simulate a single watershed or a system of multiple
hydrologically connected watersheds. Each watershed is first divided into
subbasins and then in hydrologic response units (HRUs) based on the land use
and soil distributions.

Procedures
Key Procedures
e Load or select the ArcSWAT extension
¢ Delineate the watershed and define the HRUs
e (Optional) Edit SWAT databases
¢ Define the weather data
e Apply the default input files writer
e (Optional) Edit the default input files

e Set up (requires specification of simulation period, PET calculation method,
etc.) and run SWAT

e (Optional) Apply a calibration tool
e (Optional) Analyze, plot and graph SWAT output

User Support

SWAT and the ArcSWAT interface are public domain software. Support is
provided through the SWAT user website and several user groups and
discussion forums. The following are links to SWAT related user support sites.

e SWAT user web site: http://www.brc.tamus.edu/swat/

e SWAT forums and user groups:
http://www.brc.tamus.edu/swat/userforums.html

e ArcSWAT user web site: http://www.brc.tamus.edu/swat/arcswat.html

e ArcSWAT Google user group: http://groups.google.com/group/ArcSWAT



http://www.brc.tamus.edu/swat/
http://www.brc.tamus.edu/swat/userforums.html
http://www.brc.tamus.edu/swat/arcswat.html
http://groups.google.com/group/ArcSWAT
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SECTION 2: INSTALLING THE ARCSWAT INTERFACE

SECTION 2.1: SYSTEM REQUIREMENTS

The SWAT2005/ArcSWAT Interface requires:

Hardware:

e Personal computer using a Pentium IV processor or higher, which
runs at 2 gigahertz or faster

e 1 GB RAM minimum

e 500 megabytes free memory on the hard drive for minimal
installation and up to 1.25 gigabyte for a full installation (including
sample datasets and US STATSGO data)

Software (ArcSWAT for ArcGIS 9.1 version):

e Microsoft Windows XP, or Windows 2000 operating system with
most recent kernel patch

e ArcGIS ArcView 9.1with service pack 2 (Build 766)
e ArcGIS Spatial Analyst 9.1 extension

e ArcGIS Developer Kit (usually found in C:\Program
Files\ArcGIS\DeveloperKit\)

e ArcGIS DotNet support (usually found in C:\Program
Files\ArcGIS\DotNet\)

e Adobe Acrobat Reader version 8 or higher (may be downloaded for
free at: http://www.adobe.com/products/acrobat/readstep2.html)

e Microsoft .Net Framework 1.1
Software (ArcSWAT for ArcGIS 9.2 version):

e Microsoft Windows XP, or Windows 2000 operating system with
most recent kernel patch

e ArcGIS ArcView 9.2 with most recent patches and service packs
e ArcGIS Spatial Analyst 9.2 extension

e ArcGIS Developer Kit (usually found in C:\Program
Files\ArcGIS\DeveloperKit\)



e ArcGIS DotNet support (usually found in C:\Program
Files\ArcGIS\DotNet\)

e Adobe Acrobat Reader version 8 or higher (may be downloaded for
free at: hﬁmﬂm&d&t&mmlamﬁuﬁs@mb.aﬂ&adﬁepzmmj

e Microsoft .Net Framework 2.0

While 500 MB is adequate memory for installing the basic interface, you may
need considerably more memory to store the tables generated when the
interface processes the spatial datasets'. We have found that an additional 2-4
gigabytes of free hard drive space is desirable for many of the larger ArcSWAT
projects.

' The space required to create a SWAT project with the ArcSWAT interface depends on the
resolution of the maps used. While testing the interface, a 10-meter resolution DEM map layer
taking up only 6 MB of space was processed. At one point in the analysis of the map, the

interface had filled 350 MB of storage with data.
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SECTION 2.2: INSTALLING ARCSWAT

The ArcSWAT interface for SWAT2005 has been formatted to create a

separate directory structure from that used by the ArcView interface for AVSWAT
2000. This allows users to keep both versions installed on their machine.

1.

Before you install, make sure to check the following:

a) You have uninstalled any previous versions of ArcSWAT using “Add or
Remove Programs”

b) You have the latest appropriate version of ArcGIS installed with all
service packs for the ArcSWAT version you are installing. Note:
Different versions of ArcSWAT are required for ArcGIS 9.0, 9.1, etc.

If you have not done so, turn on your computer. Download the archive file
and extract the ArcSWAT interface installation files.

In the “ArcSWAT _Install” folder, double click the “setup.exe” program. The
following dialog will appear:

ArcSWAT Setup z X|

2J To start ArcSWAT Setup, click CK, To guit without installing, click Cancel,

o

(2l Cancel |

Figure 2.1



Click “OK”. The next dialog to appear will begin the installation.

B ArcSWAT

Welcome to the

ks .

The installer will guide you through the steps required to install ArcSWAT on your computer.

WARMIMG: This computer program is pratected by copyright law and international treaties.
Unauthorized duplication or distribution of thiz program, or any portion of it, may result in severe civil
ol criminal penaltiss, and will be prosecuted to the masinum extent pozsible under the law.

Cancel ¢ Back

Figure 2.2

Click “Next”, then choose an installation folder. The default folder,
“C:\Program Files\ArcSWAT\’, is recommended. Select whether you want
ArcSWAT installed for “Everyone”, or “Just Me”. “Everyone” is
recommended. Note: make sure that the installation folder is writeable to
all. This is required, as some of the SWAT databases installed in this
folder will be accessed for editing by the ArcSWAT interface.

i ArcSWAT

Select Installatig

ifRa.

The installer will inztall ArcSWwiAT to the following folder.

To inztallin this folder, click "Mest". Ta install to a different folder, enter it below or click "Browse".

Fuolder:

C:\Program Files'ArcSwiaT Browsze... |
Disk Cost... |

Install ArcSWwT for poursell, or for anpone who uses this computer;

 Just me

Cancel < Back | Memt > I

Figure 2.3



Click “Next”. You will be asked to confirm installation.

iR ArcSWAT

The inztaller iz ready toinstall ArcSWaT an your computer.

Click "Mext" to ztart the inztallation.

Figure 2.4

Click “Next”. Installation of ArcSWAT will proceed.

i ArCSWAT

ArcSWAT iz being installed.

Fleaze wait...

[ Cancel < Back Hest >

Figure 2.5



6.

7.

When completed, you will see the following message:

& ArcSWAT

Installation

ke

ArcSWAT haz been succezzfully installed.

Click "'Cloze" to exit.

Pleaze uze "Windows Lpdate to check for any crtical updates tothe MET Framewark.

[Cancel | < Back | :

Figure 2.6

Click “Close”, and you are ready to begin using ArcSWAT.



SECTION 2.3: ARCSWAT INSTALLATION CONTENTS

The ArcSWAT folder created by the installation program contains the

SWAT2005.exe program, the code libraries used by the ArcSWAT interface, and
sub-folders containing the ArcSWAT help materials, databases, and ArcMap
layer files for displaying map layers within the interface. The top level of the
install directory looks as follows:

8 ArcSWAT :

File Edit “iew Favorites Tools Help

OBack > B )7 | /-" Search | |( Folders |E|"’

Address |53 c\Program Files\arcSiwaT

Folders

3 ArcGIs -
=10 ArcSWAT
I ArcSWATHelD
0 Databases
| LayerFiles

Figure 2.7

The ArcSWATHelp folder contains 3 documents:

1.

ArcSWAT_Documentation.pdf: This indexed document contains the full
documentation for ArcSWAT. This same document is accessed from the
ArcSWAT interface when help is requested by the user.

ArcSWAT_FAQ.pdf: This frequently updated document reports on
answers to the most frequently asked questions concerning installation,
data input formatting, and possible interface errors that may be
encountered.

ArcSWAT VersionX.X_ ReleaseNotes.pdf: This document is updated with
each ArcSWAT release and contains a description of updates made with
the current version, including known limitations.

The “Databases” folder contains the following:

1.
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Example Data Folders: The folders “Example1”, “Example2”, and
“‘Example3” contain complete example SWAT input datasets.

ExInputs: This folder contains example input data file formats for weather
data, point source inputs, reservoir inputs, and land use /soils lookup
tables in dBase, text, and personal geodatabase format.



Weather: The “weather” folder contains weather data files used by the
plant heat unit program that is used by the SWAT interface to estimate the
heat units required for different plants to reach maturity.

SWAT2005.mdb: This geodatabase contains all the SWAT 2005 data
tables required by the ArcSWAT interface. This includes the crop
database, tillage database, user soils database, and many more. A full
description of all these tables is found in Appendix 3. Note: The tables
contained in SWAT2005.mdb were previously stored in the “AvSwatDB”
folder in the AVSWAT 2000 interface.

SWAT_US_Soils.mdb: This geodatabase contains tables of the
STATSGO soils parameters for all the STATSGO MUIDs within the United
States. There is one table per state. In addition, this geodatabase contains
a STATSGO raster dataset for the entire US. Note: This 160 MB
database is distributed separately from the ArcSWAT _Install program. It
may be downloaded from the SWAT web site.

SWAT Text Database Files: The SWAT “.dat” database files are stored in
this folder. These “.dat” files represent a text version of the same database
tables found in the SWAT2005.mdb database. The “.dat” files in this
database will be updated as a user edits the database tables using the
ArcSWAT interface. When the SWAT model is run from the ArcSWAT
interface, the “.dat” files are copied into the current SWAT project just prior
to executing the model.

The “LayerFiles” folder contains layer files that are used by the ArcSWAT
interface during the watershed delineation process. If the user desires, he may
modify these layer files to fit his/her cartographic preferences.

ArcSWAT projects are created from the ArcSWAT toolbar in ArcGIS. ArcSWAT
projects may be created anywhere on the user's file system. Starting the
ArcSWAT extension and creating a new project will be covered in the section 4 of
this document.
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SECTION 3: PREPARING ARCSWAT INPUT

To create a SWAT dataset, the interface will need to access ArcGIS

compatible raster (GRIDs) and vector datasets (shapefiles and feature classes)
and database files which provide certain types of information about the
watershed. The necessary spatial datasets and database files need to be
prepared prior to running the interface. Examples of each of the different types of
spatial datasets and tables can be viewed in the demonstration dataset.

SECTION 3.1: REQUIRED ARCSWAT SPATIAL DATASETS

® Digital Elevation Model (DEM): ESRI GRID Format

The interface allows the DEM to use integer or real numbers for elevation values. The
units used to define the GRID resolution and the elevation are not required to be
identical. For example, the GRID resolution may be in meters while the elevation may
be in feet.

The GRID resolution must be defined in one of the following units: meters, kilometers,
feet, yards, miles, decimal degrees

The elevation must be defined in one of the following units: meters, centimeters, yards,

feet, inches

® Land Cover/Land Use: ESRI GRID, Shapefile, or Feature Class Format

12

The categories specified in the land cover/land use map will need to be reclassified
into SWAT land cover/plant types. The user has three options for reclassifying the
categories.

The first option is to use a land cover/land use lookup table that is built into the
ArcSWAT interface. The interface contains the USGS LULC and NLCD 1992 lookup
tables in the SWAT2005.mdb database that identifies the different SWAT land
cover/plant types used to model the various USGS LULC or NLCD 1992 land uses.
The second option is to type in the 4-letter SWAT land cover/plant type code for each
category when the land cover/land use map theme is loaded in the interface.

The third option is to create a user look up table that identifies the 4-letter SWAT code
for the different categories of land cover/land use on the map. The format of the look
up table is described in Section 3.3.




® Soil: ESRI GRID, Shapefile, or Feature Class Format
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The categories specified in the soil map will need to be linked to the soil database
(U.S. soils data only) included with the interface or to the User Soils database, a
custom soil database designed to hold data for soils not included with the U.S. soil
database. The user has four options for linking the map to the U.S. soil database.

One method is to use the STATSGO polygon (MUID) number. Because the soils
database contains information for the entire U.S., the 3-digit state STATSGO number
must be prefixed with the 2-digit numeric code for the state. (The 2-digit numeric codes
are listed in Appendix 2.) For every polygon, the soil database contains data for all soil
phases found within the polygon.

When the "Stmuid" option is chosen, data for the dominant soil phase in the polygon is
used for the map category. The "Stmuid + Seqn" option allows the user to specify the
MUID number and the soil sequence number. This allows the user to choose a soil
other than the dominant within the MUID. For example, if Seqn is set to 3, data for the
third most common soil phase will be used to represent the map unit. The "Name +
Stmuid" option allows the user to specify a soil series within the STATSGO polygon by
name. The interface will use data for the dominant phase of the soil series to represent
the map category.

The user may also link the soils map to the database via Soils5ID number. When the
"S5id" option is chosen, data for the specified soil series is used to represent the map
unit. In order to use the "S5id" option, the soil database for the entire US must be
installed.

The final option, "Name", is chosen when soils data from the User Soils database are
to be utilized. The user will import SWAT soil files (.sol) or type the soil data into the
User Soils database for each of the map categories prior to creating the project. The
"Name" specified for each of the map categories is the name of the soil in the User
Soils database.

To reclassify the map categories, the information may be manually entered within the
interface. Alternatively, a look up table may be loaded which has this information listed.
Section 3.3 summarizes the format of the look up table used to specify the soils
information.

The ArcSWAT spatial datasets may be created in any projection (the
same projection must be used for all maps). The user will identify the type
of projection and the projection settings within the interface when creating
a new project.




SECTION 3.2: OPTIONAL ARCSWAT SPATIAL DATASETS

® DEM Mask: ESRI GRID, Shapefile, Feature Class Format

The interface allows a mask to be superimposed on the DEM. The interface
differentiates the mask grid into areas classified as category 0 (no data) and areas
classified as any category > 0. Areas of the DEM grid for which the Mask grid has a

value of 0 will not be processed for stream delineation.

® Streams: Shapefile or Feature Class Format

The interface allows a polyline shapefile or feature class with the stream delineation to
be superimposed on the DEM. The stream delineation dataset is needed for areas
where the relief is so low the DEM grid is unable to accurately delineate the location of

the streams.

® User-Defined Watersheds: Shapefile of Feature Class Format

One of the watershed delineation options is load user-defined watersheds. If this option
is chosen, user-defined streams must be added as well. The watersheds and streams
must be geometrically consistent, with 1 stream feature per subbasin. Outlets to
subbasins will defined as small distance upstream from the end point of the stream,
which requires that a stream end point fall coincident on a watershed boundary.

Required fields for the user watershed file are described below.

Attribute Table Required Fields

Field Name Field Format Definition

GRIDCODE Integer An integer representing the numeric ID of
the subbasin. Must be unique.

Subbasin Integer An integer representing the numeric ID of
the subbasin. Must be unique. This is the
same as the ‘GRIDCODE’ value

Note: An example user-watersheds shapefile is in \Installation
dir\Databases\ExInputs\UserWatersheds
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® User-Defined Streams: Shapefile of Feature Class Format

developed!

User-defined streams are required to accompany the user-defined watersheds The
watersheds and streams must be geometrically consistent, with 1 stream feature per
subbasin. Outlets to subbasins will defined as small distance upstream from the end
point of the stream, which requires that a stream end point fall coincident on a
watershed boundary. Streams are required to follow ‘From_Node’ and ‘To_Node’
topology representative of the streamflow network. Errors in this topology will not be
picked up by the ArcSWAT interface and will lead to errors in the model structure

Required fields for the user watershed file are described below.

Attribute Table Required Fields

Field Name

Field Format

Definition

ARCID

Integer

An integer representing the numeric ID of
the stream. Must be unique.

GRID_CODE

Integer

An integer representing the numeric ID of
the subbasin that the stream belongs to.
This value must be unique and correspond
to the ‘GRIDCODE’ value in the user
watersheds dataset.

FROM_NODE

Integer

The FROM_NODE of the stream. This
MUST correspond to the watershed
GRIDCODE that the stream drains from.

TO_NODE

Integer

The TO_NODE of the stream. This MUST
correspond to the watershed GRIDCODE
that the stream drains into.

Subbasin

Integer

Same ID as t he FROM NODE

SubbasinR

Integer

Same ID as the TO_NODE
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Note: An example user-watersheds shapefile is in \Installation

dir\Databases\ExInputs\UserStreams




SECTION 3.3: ARCSWAT TABLES AND TEXT FILES

® Subbasin Outlet Location Table (dBase Table)

The subbasin outlet location table is used to specify the location of: additional subbasin
outlet locations (for example, stream gaging locations).

The use of a location table to import locations for subbasin outlets is recommended
when the user plans to compare observed or measured data with SWAT results.

Table Format: Preferred (5 fields)

Field Name Field Format Definition

XPR Floating point X coordinate in the defined projection
YPR Floating point Y coordinate in the defined projection
LAT Floating point Latitude in decimal degrees

LONG Floating point Longitude in decimal degrees

TYPE String 1 char “O” should always be entered in this field

Only the subbasin outlets (Type "O") are allowed.

Note: An example outets table is in \Installation
dir\Databases\ExInputs\QOutletTable.dbf

® Watershed Inlet Location Table (dBase Table)

The watershed inlet location table is used to specify the location of: point sources and
drainage watershed inlets.

Table Format: Preferred (5 fields)

Field Name Field Format Definition
XPR Floating point X coordinate in the defined projection
YPR Floating point Y coordinate in the defined projection
LAT Floating point Latitude in decimal degrees
LONG Floating point Longitude in decimal degrees
TYPE String 1 char “D” for Point Source

“I” Draining Watershed Inlet

Only the point source (Type "D") or inlet (Type
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“I”

) are allowed.

Note: Example point source and inlet table are in \Installation

dir\Databases\ExInputs\PntSrc.dbf and Inlet.dbf




® | and Use Look Up Table (dBase or ASCII)

The land use look up table is used to specify the SWAT land cover/plant code or SWAT
urban land type code to be modeled for each category in the land use map grid.
Because this information can be entered manually, this table is not required to run the
interface.

This table may be formatted as a dBase table or as a comma delimited text table.

The first row of the land use look up table must contain the field names. The remaining
rows will hold the required data. An example land use look up table can be found in the
included dataset.

dBase Table Format (2 fields)

Field Name’ Field Format Definition

VALUE String Number of map category

LANDUSE String 4 chars Corresponding SWAT landuse or urban
code

Note: Example land use lookup table is in \Installation
dir\Databases\ Example 1\luc.dbf

Personal Geodatabase (.mdb) Table Format
The PGDB table format for the land use lookup table is the same as the dBase format.

Note: An example land use lookup table is in \Installation
dinDatabases\ Exinputs\ExInputs.mdb \luc

ASCII (.txt) Table Format

An example land use look up file is:
"Value","Landuse"

1,RNGE

2,PAST

3,FRSD

4 WATR

5,AGRL

6,URBN

? Specific field names must be used in all tables for the interface to properly access the
information.
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® Soil Look Up Table (dBase or ASCII)

The soil look up table is used to specify the type of soil to be modeled for each category
in the soil map grid. The format of the table will vary depending on the option chosen to
link the soil data to the soil map. Because this information can be entered manually, this
table is not required to run the interface.

The first row of the soil look up table must contain the field names. The remaining rows
will hold the required data. An example soil look up table can be found in the included
dataset.

dBase Table Format: Stmuid option (2 fields)

dBase Table Format: S5id option (2 fields)

dBase Table Format: Name option (2 fields)

Field Name Field Format Definition
VALUE String Number of map category
STMUID String 5 chars 5-digit number: digits 1-2: numeric code

for state; digits 3-5: STATSGO polygon
number

Field Name Field Format Definition

VALUE String Number of map category

S5I1D String 6 chars 6-character alpha-numeric code for
SOILS-5 data for the soil series

Field Name Field Format Definition
VALUE String Number of map category
NAME String (30 chars max) Name of the soil. The name entered into

this field must correspond to the name of
a soil in the User Soils database. Note:
The NAME value must not contain

underscore (“_”) characters. This
character is reserved by SWAT.

dbase Table Format: Stmuid + Seqn option (3 fields)
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Field Name

Field Format

Definition

VALUE

String

Number of map category




STMUID

String 5 chars

5-digit number: digits 1-2: numeric code
for state; digits 3-5:STATSGO polygon
number

SEQN

String

Sequence number of soil within the
STATSGO polygon. (2nd most dominant
soil, SEQN=2; 3rd most dominant sail,
SEQN=3, etc.)

dBase Table Format: Stmuid + Name option (3 fields)
Field Name Field Format Definition
VALUE String Number of map category
STMUID String 5 chars 5-digit number: digits 1-2: numeric code
for state; digits 3-5:STATSGO polygon
number
NAME String (30 chars max) Name of soil within the STATSGO

polygon

Note: Example soils lookup table is in \Installation

Personal Geodatabase

dinnDatabases\Example 1\soil.dbf

(.mdb) Table Format

The PGDB table format for the soil lookup table is the same as the dBase format.

Note: An example soils lookup table is in \Installation

ASCII (.txt) Table Form

dir\Databases\ ExInputs\ExInputs.mdb \soilc

at

"Value","Stmuid"
1,48047
2,48236
3,48357
4,48619
5,48620
6,48633

An example soil look up file for the Stmuid option is:

ASCII look-up tables for other options will contain data for the joining attributes listed in
the dBase format summaries for the different linkage options.
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® Weather Generator Gage Location Table (dBase)

A database included with the interface has weather generator data summarized for
1,041 weather stations across the United States. If this database will not be used in the
simulation, a location table is required to provide the location of custom weather
generator stations. Custom weather generator data should be entered into the User
Weather Stations database prior to creating the project (see Section 14).

dBase Table Format: Preferred (4 fields)

dBase Table Format: Alternative* (4 fields)

dBase Table Format: Alternative® (6 fields)

Field Name Field Format Definition

ID Integer Gage identification number

NAME String max 8 chars Corresponding gage’ name string
XPR Floating point X coordinate in the defined projection
YPR Floating point Y coordinate in the defined projection

This format can be used only if the projection is defined in the project.

Field Name Field Format Definition

ID Integer Gage identification number
NAME String max 8 chars Corresponding gage name string
LAT Floating point Latitude in decimal degrees
LONG Floating point Longitude in decimal degrees

This format must be used if the projection is not defined in the project.

Field Name Field Format Definition

ID Integer Gage identification number

NAME String max 8 chars Corresponding gage name string
XPR Floating point X coordinate in the defined projection
YPR Floating point Y coordinate in the defined projection
LAT Floating point Latitude in decimal degrees

* The gage name must be the same as the gage name listed for the weather generator data in the
User Weather Stations database.
* When using the alternative table format, the projection of the maps used in the interface must be
defined in order for the interface to convert the latitude and longitude to the proper coordinate

values.
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LONG Floating point Longitude in decimal degrees

The user will provide a record for each station to be used: the "Name" field

will contain the string used as the station name in the User Weather
Stations database.

Note: Example land use lookup table is in \Installation
dir\Databases\Example 1\wgnstations.dbf



® Precipitation Gage Location Table (dBase)

location of rain gages.

When measured precipitation data are to be used, a table is required to provide the
locations of the rain gages. The precipitation gage location table is used to specify the

dBase Table Format: Preferred (5 fields)

Field Name | Field Format Definition

ID Integer Gage identification number (not used by interface)
NAME String max 8 chars | Corresponding table’ name string

XPR Floating point X coordinated in the defined project

YPR Floating point Y coordinate in the defined projection
ELEVATION | integer Elevation of rain gage (m)

dBase Table Format: Alternative® (5 fields)

This format can be used only if the projection is defined in the project.

Field Name | Field Format Definition

ID Integer Gage identification number (not used by interface)
NAME String max 8 chars | Corresponding table name string

LAT Floating point Latitude in decimal degrees

LONG Floating point Longitude in decimal degrees

ELEVATION | integer Elevation of rain gage (m)

dBase Table Format: Alternative® (7 fields)

This format must be used if the projection is not defined in the project.

Field Name | Field Format Definition

ID Integer Gage identification number (not used by interface)
NAME String max 8 chars | Corresponding table name string

XPR Floating point X coordinated in the defined project

YPR Floating point Y coordinate in the defined projection

LAT Floating point Latitude in decimal degrees

> The name of the table which holds the precipitation data is “NAME”.dbf or “NAME” txt.

% When using the alternative table format, the projection of the maps used in the interface must be
defined in order for the interface to convert the latitude and longitude to the proper coordinate
values.
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Field Name | Field Format Definition

LONG Floating point Longitude in decimal degrees

ELEVATION | integer Elevation of rain gage (m)

The user will provide a record for each station to be used: the "Name" field
will contain the string used to name the linked precipitation data table.



® Daily Precipitation Data Table (dBase or ASCII)

listed in the rain gage

location table.

The daily precipitation data table is used to store the daily precipitation for an individual
rain gage. This table is required if the raingage option is chosen for rainfall in the
weather data dialog box. There will be one precipitation data table for every location

The name of the precipitation data table is "name.dbf" or “name.ixt” where name is the
character string entered for NAME in the rain gage location table.
This table may be formatted as a dBase table or as a comma delimited text table.

dBase (.dbf) Table Format: (2 fields)

Field Name Field Format Definition
DATE Date (mm/dd/yyyy) Day of precipitation
PCP Floating points (f5.1) Amount of precipitation (mm)

Note: An example precipitation table is in \Installation

ASCII (.txt) Table Format:

dir\Databases\ExInputs\precip.dbf

Line

Field Format

Definition

First

yyyymmdd string

Starting day of precipitation

All other lines

Floating point (f5.1)
string number

Amount of precipitation (mm)

The daily records must be listed in sequential order.

Note: An example precipitation table is in \Installation
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dir\Databases\ExInputs\precip.txt




® Sub-Daily Precipitation Data Table (dBase)

The sub-daily precipitation data table is used to store the sub-daily precipitation for an
individual rain gage. This table is required if the raingage option is chosen for rainfall in
the weather data dialog box. There will be one precipitation data table for every location
listed in the rain gage location table.

The name of the precipitation data table is "name.dbf" where name is the character
string entered for NAME in the rain gage location table.

This table must be formatted as a dBase table.

Note: The interval between precipitation measurements must be equal throughout the
entire period of record. For example, all precipitation measurements must represent

hourly totals.

dBase (.dbf) Table Format: (2 fields)

Field Name Field Format Definition

DATE Date (mm/dd/yyyy) Day of precipitation

HOUR Integer Ending hour of precipitation (0-23)
MINUTE Integer Ending minute of precipitation (0-59)
PCP Floating point (f5.1) Amount of precipitation (mm)

Note: An example precipitation table is in \Installation
dir\Databases\ExInputs\precip_subday.dbf

ASCII (.txt) Table Format:
ASCII text format is not permitted for sub-daily precipitation.
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® Temperature Gage Location Table (dBase)

specify the location of temperature gages.

When measured temperature data are to be used, a table is required to provide the
locations of the temperature gages. The temperature gage location table is used to

dBase Table Format: Preferred (5 fields)

Field name Field format Definition
ID integer Gage identification number

(not used by interface)
NAME string max 8 chars Corresponding table’ name string
XPR floating point X coordinate in the defined projection
YPR floating point Y coordinate in the defined projection
ELEVATION integer Elevation of temperature gage (m)

dBase Table Format: Alternative® (5 fields)

This format can be used only if the projection is defined in the project.

Field name Field format Definition

ID integer Gage identification number (not used by
interface)

NAME string max 8 chars Corresponding table name string

LAT floating point Latitude in decimal degrees

LONG floating point Longitude in decimal degrees

ELEVATION integer Elevation of temperature gage (m)

dBase Table Format: Alternative® (7 fields)

This format can be used only if the projection is defined in the project.

Field name Field format Definition

ID integer Gage identification number (not used by
interface)

NAME string max 8 chars Corresponding table name string

" The name of the table which holds the temperature data is “NAME”.dbf or “NAME” txt.
¥ When using the alternative table format, the projection of the maps used in the interface must be
defined in order for the interface to convert the latitude and longitude to the proper coordinate

values.
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Field name Field format Definition

XPR floating point X coordinate in the defined projection
YPR floating point Y coordinate in the defined projection
LAT floating point Latitude in decimal degrees

LONG floating point Longitude in decimal degrees
ELEVATION integer Elevation of temperature gage (m)

The user will provide a record for each station to be used: the "Name" field

will contain the string used to name the linked temperature data table.




® Temperature Data Table (dBase or ASCII)

The temperature data table is used to store the daily maximum and minimum
temperatures for a weather station. This table is required if the climate station option is
chosen for temperature in the weather data dialog box. There will be one temperature
data table for every location listed in the climate station location table.

The name of the temperature data table is "name.dbf" or “name.ixt” where name is the
character string entered for NAME in the temperature gage location table.

This table may be formatted as a dBase table or as a comma delimited text table.

dBase Table Format: (3 fields)

Field name Field format Definition

DATE date (mm/dd/yyyy) Day of measure

MAX floating point (f5.1) Daily maximum temperature (°C)
MIN floating point (f5.1) Daily minimum temperature (°C)

Note: An example temperature data table is in \Installation
dir\Databases\ExInputs\temper.dbf

ASCII (.txt) Table Format:

Line Field format Definition

First Yyyym7mdd string Starting day of data

All other lines floating point (f5.1), Daily maximum and minimum
floating point (f5.1) temperature (°C)

string numbers
use comma to

separate values

The daily records must be listed in sequential order.

Note: An example temperature data table is in \Installation
dir\Databases\ExInputs\temper.txt
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® Solar Radiation, Wind Speed, or Relative Humidity Gage Location Table
(dBase)

When measured solar radiation, wind speed, or relative humidity data are to be used, a
table is required to provide the locations of the gages. The location table format

described below may be used for any of these three types of records.

Remember, a separate location table is used for each type of weather data.

dBase Table Format: Preferred (4 fields)

dBase Table Format: Alternative' (4 fields)

dBase Table Format: Alternative'® (6 fields)

Field name Field format Definition
ID integer Gage identification number

(not used by interface)
NAME string max 8 chars Corresponding table’ name string
XPR floating point X coordinate in the defined projection
YPR floating point Y coordinate in the defined projection

This format can be used only if the projection is defined in the project.

Field name Field format Definition
ID integer Gage identification number

(not used by interface)
NAME string max 8 chars Corresponding table name string
LAT floating point Latitude in decimal degrees
LONG floating point Longitude in decimal degrees

This format must be used if the projection is not defined in the project.

Field name Field format Definition
ID integer Gage identification number
(not used by interface)
NAME string max 8 chars Corresponding table name string

’ The name of the table which holds the solar radiation, wind speed or relative humidity data is
“‘NAME”.dbf or “NAME”.txt.

' When using the alternative table format, the projection of the maps used in the interface must
be defined in order for the interface to convert the latitude and longitude to the proper coordinate
values.
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Field name Field format Definition

XPR floating point X coordinate in the defined projection
YPR floating point Y coordinate in the defined projection
LAT floating point Latitude in decimal degrees

LONG floating point Longitude in decimal degrees

The user will provide a record for each station to be used: the "Name" field
will contain the string used to name the linked solar radiation, wind speed,
or relative humidity data table.

Note: An example humidity station list table is in \Installation
dinDatabases\ExInputs\hmdList.txt



® Solar Radiation Data Table (dBase or ASCII)

The solar radiation data table is used to store the total daily amounts of solar radiation
reaching the ground that are recorded at a specific weather station. This table is
required if the Solargages option is chosen for solar radiation in the weather data dialog
box. There will be one solar radiation data table for every location listed in the solar
radiation location table.

The name of the solar radiation data table is "name.dbf" or “name.txt” where name is
the character string entered for NAME in the solar radiation gage location table.

This table may be formatted as a dBase table or as a comma delimited text table.

dBase Table Format: (2 fields)

Field name Field format Definition
DATE date (mm/dd/yyyy) Day of measure
SLR floating point (f8.3) Daily solar radiation (MJ/mZ/day)

ASCII (.txt) Table Format:

Line Field format Definition

First yyyymmadd string Starting day of data

All other lines floating point (f8.3) Daily solar radiation
string number (MJ/m?%/day)

The daily records must be listed in sequential order.

Note: An example solar radiation table is in \Installation
dir\Databases\ExInputs\sir.txt
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® Wind Speed Data Table (dBase or ASCII)

The wind speed data table is used to store the average daily wind speeds recorded at a
specific weather station. This table is required if the Windgages option is chosen for
wind speed data in the weather data dialog box. There will be one wind speed data
table for every location listed in the wind speed location table.

The name of the wind speed data table is "name.dbf" or “name.txt” where name is the
character string entered for NAME in the wind speed gage location table.

This table may be formatted as a dBase table or as a comma delimited text table.

dBase Table Format: (2 fields)

Field name Field format Definition
DATE date (mm/dd/yyyy) Day of measure
WND floating point (f8.3) Daily average wind speed (m/s)

ASCII (.txt) Table Format:

Line Field format Definition

First yyyymmdd string Starting day of data

All other lines floating point (f8.3) Daily average wind speed
string number (m/s)

The daily records must be listed in sequential order.

Note: An example wind speed table is in \Installation
dinDatabases\ExInputs\wnd.txt
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® Relative Humidity Data Table (dBase or ASCII)

The relative humidity data table is used to store the fraction relative humidity recorded at
a specific weather station. This table is required if the Relative Humidity gages option is
chosen for relative humidity data in the weather data dialog box. There will be one
relative humidity data table for every location listed in the relative humidity location
table.

The name of the relative humidity data table is "name.dbf" or “name.txt” where name is
the character string entered for NAME in the relative humidity gage location table.

This table may be formatted as a dBase table or as a comma delimited text table.

dBase Table Format: (2 fields)

Field name Field format Definition
DATE date (mm/dd/yyyy) Day of measure
HMD floating point (f8.3) Daily relative humidity (fraction)

ASCII (.txt) Table Format:

Line Field format Definition

First yyyymmadd string Starting day of data

All other lines floating point (f8.3) string | Daily relative humidity
number (fraction)

The daily records must be listed in sequential order.

Note: An example humidity table is in \Installation
dinDatabases\ExInputs\hmd.txt
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® Point Discharge Data Table—Annual Loadings (dBase or ASCII)

dBase

34

Point source or inlet discharge data may be summarized in one of four methods:
constant daily loadings, average annual loadings, average monthly loadings, or daily
loadings. If the discharge data is summarized as constant daily loadings, the data will be
entered in the Point Discharges Data dialog box. For the other three methods, the
interface requires a file to be previously created that contains the point discharge data.
This section describes the format of the point discharge data table for annual loadings.
The table may be formatted as a dBase table or as a comma delimited text table.

(.dbf) Table Format: (14 fields)

Field name [Field format Definition

YEAR integer i4 Year of measured data

FLOYR floating point (f12.3) [Average daily water loading for year (m3/day)

SEDYR floating point (f12.3) [Average daily sediment loading for year (kg/day)

ORGNYR floating point (f12.3) [Average daily organic N loading for year (kg/day)

ORGPYR floating point (f12.3) [Average daily organic P loading for year (kg/day)

NO3YR floating point (f12.3) [Average daily nitrate loading for year (kg/day)

NH3YR floating point (f12.3) [Average daily ammonia loading for year (kg/day)

NO2YR floating point (f12.3) [Average daily nitrite loading for year(kg/day)

MINPYR floating point (f12.3) [Average daily soluble P loading for year (kg/day)

CBODYR floating point (f12.3) [Average daily loading of CBOD for year (kg CBOD/day)

DISOXYR floating point (f12.3) [Average daily loading of dissolved oxygen for year (kg
02/day)

CHLAYR floating point (f12.3) [Average daily loading of chlorophyll a for year (kg/day)

SOLPYR floating point (f12.3) [Average daily loading of soluble pesticide for year (mg
ai/day)

SRBPYR floating point (f12.3) |Average daily loading of sorbed pesticide for year (mg
ai/day)

BACTPYR floating point (f12.3) [Average daily loading of persistent bacteria for year (#
bact/100ml)

BACTLPYR |floating point (f12.3) [Average daily loading of less persistent bacteria for year
(# bact/100ml)

CMTL1YR floating point (f12.3) [Average daily loading of conservative metal # 1 for year
(kg/day)

CMTL2YR floating point (f12.3) [Average daily loading of conservative metal # 2 for year
(kg/day)

CMTL3YR floating point (f12.3) [Average daily loading of conservative metal # 3 for year

(kg/day)




Note: An example annual point discharge table is in
\Installation dir\Databases\ExInputs\PtSrcYearly.dbf

ASCII (.txt) Table Format
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The ASCII table format for yearly records will be a comma delimited text file with the
same data reported above for the dBASE format. The first line of the file will contain the
field names while the remaining lines will contain the loadings summarized on an annual

basis.

Note: An example annual point discharge table is in
\Installation dir\Databases\ExInputs\pointsyearly.txt



® Point Discharge Data Table—Monthly Loadings (dBase or ASCII)

Point source or inlet discharge data may be summarized in one of four methods:

dBase (.dbf) Table Format: (15 fields)

36

constant daily loadings, average annual loadings, average monthly loadings, or daily

loadings. If the discharge data is summarized as constant daily loadings, the data will be

entered in the Point Discharges Data dialog box. For the other three methods, the

interface requires a file to be previously created that contains the point discharge data.

This section describes the format of the point discharge data table for monthly loadings.

The table may be formatted as a dBase table or as a comma delimited text table.

Field name |Field format Definition

MONTH integer i2 Month of measured data

YEAR integer i4 Year of measured data

FLOMON floating point (f12.3) |Average daily water loading for month (m3/day)

SEDMON floating point (f12.3) |Average daily sediment loading for month (kg/day)

ORGNMON [floating point (f12.3) |Average daily organic N loading for month (kg/day)

ORGPMON [floating point (f12.3) |Average daily organic P loading for month (kg/day)

NO3MON floating point (f12.3) |Average daily nitrate loading for month (kg/day)

NH3MON floating point (f12.3) |Average daily ammonia loading for month (kg/day)

NO2MON floating point (f12.3) |Average daily nitrite loading for month (kg/day)

MINPMON [floating point (f12.3) |Average daily soluble P loading for month (kg/day)

CBODMON |[floating point (f12.3) |Average daily loading of CBOD for month (kg
CBOD/day)

DISOXMON |floating point (f12.3) |Average daily loading of dissolved oxygen for month
(kg O2/day)

CHLAMON [floating point (f12.3) [Average daily loading of chlorophyll a for month
(kg/day)

SOLPMON |floating point (f12.3) |Average daily loading of soluble pesticide for month
(mg ai/day)

SRBPMON |floating point (f12.3) |Average daily loading of sorbed pesticide for month
(mg ai/day)

BACTPMON ([floating point (f12.3) |Average daily loading of persistent bacteria for
month (# bact/100ml)

BACTLPMO [floating point (f12.3) [Average daily loading of less persistent bacteria for

N month (# bact/100ml)

CMTL1MON ([floating point (f12.3) |Average daily loading of conservative metal # 1 for

month (kg/day)




Field name |Field format Definition

CMTL2MON |floating point (f12.3) |Average daily loading of conservative metal # 2 for
month (kg/day)

CMTL3MON |floating point (f12.3) |Average daily loading of conservative metal # 3 for
month (kg/day)

Note: An example monthly point discharge table is in
\Installation dir\Databases\ExInputs\PtSrcMonth.dbf

ASCII (.txt) Table Format
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The ASCII table format for monthly records will be a comma delimited text file with the
same data reported above for the dBASE format. The first line of the file will contain the
field names while the remaining lines will contain the loadings summarized on a monthly
basis.

Note: An example monthly point discharge table is in
\Installation dir\Databases\ExInputs\pointsmonthly.txt




® Point Discharge Data Table—Daily Loadings (dBase or ASCII)

Point source or inlet discharge data may be summarized in one of four methods:

dBase (.dbf) Table Format: (14 fields)
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constant daily loadings, average annual loadings, average monthly loadings, or daily

loadings. If the discharge data is summarized as constant daily loadings, the data will be

entered in the Point Discharges Data dialog box. For the other three methods, the

interface requires a file to be previously created that contains the point discharge data.

This section describes the format of the point discharge data table for daily loadings.

The table may be formatted as a dBase table or as a comma delimited text table.

Field name |Field format Definition

DATE date (mm/dd/yyyy) Day of measured data

FLODAY floating point (f12.3) |Average daily water loading for the day (m3/day)

SEDDAY floating point (f12.3) |Average daily sediment loading for the day (kg/day)

ORGNDAY |floating point (f12.3) |Average daily organic N loading for the day (kg/day)

ORGPDAY |floating point (f12.3) |Average daily organic P loading for the day (kg/day)

NO3DAY floating point (f12.3) |Average daily nitrate loading for the day (kg/day)

NH3DAY floating point (f12.3) |Average daily ammonia loading for the day (kg/day)

NO2DAY floating point (f12.3) |Average daily nitrite loading for the day (kg/day)

MINPDAY floating point (f12.3) |Average daily soluble P loading for the day (kg/day)

CBODDAY |[floating point (f12.3) |Average daily loading of CBOD for day (kg
CBOD/day)

DISOXDAY ([floating point (f12.3) |Average daily loading of dissolved oxygen for day
(kg O2/day)

CHLADAY |[floating point (f12.3) |Average daily loading of chlorophyll a for
day(kg/day)

SOLPDAY |floating point (f12.3) |Average daily loading of soluble pesticide for day
(mg ai/day)

SRBPDAY ([floating point (f12.3) |Average daily loading of sorbed pesticide for day
(mg ai/day)

CMTL1DAY |floating point (f12.3) |Average daily loading of conservative metal # 1 for
the day (kg/day)

CMTL2DAY |floating point (f12.3) |Average daily loading of conservative metal # 2 for
the day (kg/day)

CMTL3DAY ([floating point (f12.3) |Average daily loading of conservative metal # 3 for
the day (kg/day)

BACTPDAY |floating point (f12.3) |Average daily loading of persistent bacteria for year




Field name |Field format Definition

(# bact/100ml)

BACTLPDAY |[floating point (f12.3) |Average daily loading of less persistent bacteria for
the day (# bact/100ml)

Note: An example daily point discharge table is in \Installation
dir\Databases\ExInputs\pointsdaily.dbf

ASCII (.txt) Table Format

The ASCII table format for daily records will be a comma delimited text file with the same
data reported above for the dBASE format. The first line of the file will contain the field
names while the remaining lines will contain the loadings summarized on a daily basis.

The daily records must be listed in sequential order.

Note: An example daily point discharge table is in\Installation
dir\Databases\ExInputs\ pointsdaily.txt
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® Reservoir Monthly Outflow Data Table (dBase or ASCII)

for every month of simulation.

One option allowed to define reservoir outflow is to provide average daily outflow values

This section describes the format of the reservoir monthly outflow data table. The table
may be formatted as a dBase table or as a comma delimited text table.

dBase (.dbf) Table Format: (13 fields)

Field name |Field format Definition

YEAR integer i4 Year of measured data

RESOUT1 floating point (f10.1) |Measured average daily outflow for January (m3/s)

RESOUT2 ([floating point (f10.1) |[Measured average daily outflow for February (m3/s)

RESOUT3 [floating point (f10.1) [Measured average daily outflow for March (m3/s)

RESOUT4 [floating point (f10.1) |Measured average daily outflow for April (m3/s)

RESOUT5 [floating point (f10.1) |[Measured average daily outflow for May (m3/s)

RESOUT6 [floating point (f10.1) [Measured average daily outflow for June (m3/s)

RESOUT7 |[floating point (f10.1) |Measured average daily outflow for July (m3/s)

RESOUT8 [floating point (f10.1) |[Measured average daily outflow for August (m3/s)

RESOUTY9 |floating point (f10.1) |Measured average daily outflow for September
(m3/s)

RESOUT10 [floating point (f10.1) |[Measured average daily outflow for October (m3/s)

RESOUT11 |floating point (f10.1) |Measured average daily outflow for November
(m3/s)

RESOUT12 ([floating point (f10.1) [Measured average daily outflow for December
(m3/s)

Note:

An example reservoir monthly outflow table is in

\Installation dir\Databases\ExInputs\resmonthly.dbf

ASCII (.txt) Table Format

The ASCII table format for monthly records will be a comma delimited text file with the

same data reported above for the dBASE format. The first line of the file will contain the

field names while the remaining lines will contain the monthly reservoir outflow.
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Note: An example reservoir monthly outflow table is in

\Installation dir\Databases\ExInputs\ resmonthly.txt




® Reservoir Daily Outflow Data Table (dBase or ASCII)

One option allowed to define reservoir outflow is to provide outflow values for every day
of simulation.

This section describes the format of the reservoir daily outflow data table. The table may
be formatted as a dBase table or as a comma delimited text table.

dBase (.dbf) Table Format: (2 fields)

Field name Field format Definition

DATE date (mm/dd/yyyy) Day of measure

RESOUTFLOW floating point (f8.2) Water release rate for the day (m3/s)

Note: An example reservoir daily outflow table is in
\Installation dir\Databases\ExInputs\resdaily.dbf

ASCII (.txt) Table Format

The ASCII table format for daily records will be a comma delimited text file with the same
data reported above for the dBASE format. The first line of the file will contain the field
names while the remaining lines will contain the loadings summarized on a monthly
basis.

The daily records must be listed in sequential order.

Note: An example daily point discharge table is in\Installation
dir\Databases\ExInputs\resdaily.txt
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® Potential ET Data Table (dBase or ASCII)

One option allowed to define potential evapotranspiration is to provide values for every
day of simulation.

This section describes the format of the potential ET daily data table. The table may be
formatted as a dBase table or as a comma delimited text table.

dBase (.dbf) Table Format: (2 fields)

Field name Field format Definition
DATE date (mm/dd/yyyy) |Day of measure
PET floating point (f5.1) |Potential evapotranspiration (mm)

ASCII (.txt) Table Format
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Line Field format Definition

First yyyymmdd string Starting day of data

All other lines floating point (f5.1) | Potential evapotranspiration (mm)
string number

The daily records must be listed in sequential order.




SECTION 4: GETTING STARTED WITH ARCSWAT

To start the ArcSWAT Interface

1. Start ArcMap and open an empty document
2. On the Tools menu, click Extensions
3. You wil need to enable 3 extensions for ArcSWAT to run:

e Spatial Analyst
e SWAT Project Manager
e SWAT Watershed Delineator

Extensions , N 2| |

Select the extensions you want to use,

----- [ 3D Analyst (Mot registered? authonized)

----- O ArcScan

----- [ Data Interoperability [Not registered/authorized)
----- O EADA Toolbox Extension

----- O GeoStac Toolset

----- [0 Geostatistical Analyst (Mot registered/authorized)
----- [ Maplex

----- O Metwork Analyst (Mot registered/authorized)

----- O Publisher (Mot registered/authorized)

----- [ Schematics

----- Spatial Analyst

----- [ Survey Analpst (Mot registered /authaorized)

----- StwiAT Project Manager

atershed delinsatar

----- O Tracking Analyst (Mot registered/autharized)

Description:

This extension prepares, runs and evaluates GIS data with the SWAT mo

About B stengions |

Figure 4.1

4. Next, from the View menu, click Toolbars and select the ArcSWAT
Toolbar. The ArcSWAT Toolbar will appear in your ArcMap
window.

arcswaTh x|

SWAT Project Setup ~  Watershed Delineator »  HRU analysis v Wirite Input Tables »  Edit SWaT Input »  SWAT Simulation ~

Figure 4.2
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SECTION 4.1: ARCSWAT TOOLBAR ITEMS

The following sections describe the functionality of the different menus
available from the ArcSWAT Toolbar.

SECTION 4.1.1: SWAT PROJECT SETUP MENU

The SWAT Project Setup menu contains items that control the setup and
management of SWAT projects. A SWAT project consists of a project directory
which contains an ArcMap document, two geodatabases, and a subdirectory
structure for storing temporary GIS datasets, and SWAT 2005 input files. Project
file structure is discussed in detail in Appendix 4. Figure 4.3 shows the items on
the SWAT Project Setup menu.

ArcSWAT

SWAT Project Setup vNﬂatershed Delineator +  HRLU Analysis «

Mewy SVAT Project ...

Dpen SWAT Map Document ...
Save SWAT Project ...

Copy SWAT Project ...

Delete Froject...

About ArcGIS ArcSWAT ...

Figure 4.3

The SWAT Project Setup Menu: New SWAT Project

The New SWAT Project command creates a new SWAT project directory
structure.

The SWAT Project Setup Menu: Open SWAT Map Document

The Open SWAT Map Document opens an existing SWAT project
ArcMap document.

The SWAT Project Setup Menu: Save SWAT Project

The Save SWAT Project command saves the current SWAT project you
are currently working on.
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The SWAT Project Setup Menu: Copy SWAT Project

The Copy SWAT Project command copies the entire contents of the specified
SWAT project to a new project folder.

The SWAT Project Setup Menu: Delete Project
The Delete Project command deletes the ArcSWAT project.

The SWAT Project Setup Menu: About ArcGIS ArcSWAT

The About ArcGIS SWAT command opens a dialog that describes the
current version of the ArcSWAT extension being run.

SECTION 4.1.2: THE WATERSHED DELINEATOR MENU

The Watershed Delineator menu contains all the commands required to perform
subbasin delineation and evaluate the results. Figure 4.4 displays the Watershed
Delineator menu.

ArcSWAT

SWAT Project Setup = Watershed Delineator M HRU Analysis =

sutomatic Watershed Delineation
Wiatershed Reports

Figure 4.4

The Watershed Delineator Menu: Automatic Delineation

The Automatic Delineation command accesses the dialog box used to
import topographic maps and delineate the watershed. This procedure is
reviewed in Section 5.

The Watershed Delineator Menu: Watershed Reports

The Watershed Reports command provides access to the topographic
report generated by the interface.

SECTION 4.1.3: THE HRU ANALYSIS MENU

The HRU Analysis menu contains all the commands that perform the land use,
soils, and slope analysis used to generate SWAT HRUSs. Figure 4.5 displays the
Land Use and Soils menu.
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ArcSWAT

SWAT Project Setup »  Watershed Delineator +  HRLU Analysis YEJ

Land U=e/Sails/Slope Cefinition
HEL! Definition
HRL Analysis Reports

Figure 4.5

The HRU Analysis Menu: Land Use/Soils/Slope Definition

The Land Use/Soils/Slope Definition command accesses the dialog box
used to import land use and soil maps, link the maps to SWAT databases
and perform an overlay. This procedure is reviewed in Section 6.

The HRU Analysis Menu: HRUs Distribution

The HRUSs Distribution command accesses the dialog box used to define
the number of HRUs created within each subbasin in the watershed. This
procedure is reviewed in Section 6.

The HRU Analysis Menu: HRU Analysis Reports

The HRU Analysis Reports command lists various HRU analysis reports
generated by the interface. To access a particular report, highlight the
name of the report and click the left mouse button. The report of interest
will be displayed in a text editor.

SECTION 4.1.4: THE WRITE INPUT TABLES MENU

The Input menu contains the commands which generate the ArcSWAT
geodatabase files used by the interface to store input values for the SWAT
model. Figure 4.6 displays the Write Input menu.
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Ed

Write Input Tables m Edit SWAT Input ~  SWAT Simulation «

o

Weather Stations

Wirite All

Wirite Configuration File {.fig)

Write Sail Data {=ol)

Wirite YWeather Generator Data (wgn)
Wirite Subbasin General Data {sub)
Wirite HRL General Data {.hru)

Wirite Main Channel Data (.rte)

Wirite Groundhwater Data (g’

Wirite Water Use Data (wus)

Wirite Management Data {.mgt)

Wirite Sail Chemical Data {.chm)

Wirite Pond Data {.pnd)

Write Stream \Water Quality Data { swd)
Wirite YWatershed General Data (bsn)
Wirite Watershed Water Quality Data {wwg)
Wirite Master Watershed File {.cio)

Figure 4.6

The Write Input Menu: Weather Stations

The Weather Stations command loads weather station locations and data

for use.

The Write Input Menu: Write All

The Write All command creates ArcSWAT geodatabase tables that store
values for SWAT input parameters. Initial SWAT ASCII input files are also

generated.

The Write Input Menu: Write Configuration File (.fig)

The Write Configuration File (.fig) command creates the SWAT ASCII
watershed configuration input file (fig.fig).

The Write Input Menu: Write Soil Data (.sol)
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The Write Soil Data (.sol) command creates an ArcSWAT geodatabase
table (sol) that stores values for SWAT soil input parameters. Initial SWAT
ASCII .sol input files are also generated.

The Write Input Menu: Write Weather Generator Data (.wgn)

The Write Weather Generator Data (.wgn) command creates an
ArcSWAT geodatabase table (wgn) that stores values for SWAT weather
generator input parameters. Initial SWAT ASCIl .wgn input files are also
generated.

The Write Input Menu: Write Subbasin General Data (.sub)

The Write Subbasin General Data (.sub) command creates an
ArcSWAT geodatabase table (sub) that stores values for SWAT subbasin
input parameters. Initial SWAT ASCII .sub input files are also generated.

The Write Input Menu: Write HRU General Data (.hru)

The Write HRU General Data (.hru) command creates an ArcSWAT
geodatabase table (hru) that stores values for SWAT HRU input
parameters. Initial SWAT ASCII .hru input files are also generated.

The Write Input Menu: Write Main Channel Data (.rte)

The Write Main Channel Data (.rte) command creates an ArcSWAT
geodatabase table (rte) that stores values for SWAT main channel input
parameters. Initial SWAT ASCII .rte input files are also generated.

The Write Input Menu: Write Groundwater Data (.gw)

The Write Groundwater Data (.gw) command creates an ArcSWAT
geodatabase table (gw) that stores values for SWAT groundwater input
parameters. Initial SWAT ASCII .gw input files are also generated.

The Write Input Menu: Write Water Use Data (.wus)

The Write Water Use Data (.wus) command creates an ArcSWAT
geodatabase table (wus) that stores values for SWAT water use input
parameters. Initial SWAT ASCII .wus input files are also generated.

The Write Input Menu: Write Management Data (.mgt)

The Write Management Data (.mgt) command creates an ArcSWAT
geodatabase table (mgt) that stores values for SWAT management input
parameters. Initial SWAT ASCIl .mgt input files are also generated.
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The Write Input Menu: Write Soil Chemical Data (.chm)

The Write Soil Chemical Data (.chm) command creates an ArcSWAT
geodatabase table (chm) that stores values for SWAT soil chemical input
parameters. Initial SWAT ASCII .chm input files are also generated.

The Write Input Menu: Write Pond Data (.pnd)

The Write Pond Data (.pnd) command creates an ArcSWAT
geodatabase table (pnd) that stores values for SWAT pond/wetland input
parameters. Initial SWAT ASCII .pnd input files are also generated.

The Write Input Menu: Write Stream Water Quality Data (.swq)

The Write Stream Water Quality Data (.swq) command creates an
ArcSWAT geodatabase table (swq) that stores values for SWAT stream
water quality input parameters. Initial SWAT ASCIl .swq input files are
also generated.

The Write Input Menu: Write Watershed General Data (.bsn)

The Write Watershed General Data (.bsn) command creates an
ArcSWAT geodatabase table bsn) that stores values for SWAT general
watershed parameters. Initial SWAT ASCIl .bsn input files are also
generated.

The Write Input Menu: Write Watershed Water Quality Data
(-wwaq)
The Write Watershed Water Quality Data (.wwq) command creates an
ArcSWAT geodatabase table (wwq) that stores values for SWAT

watershed water quality input parameters. Initial SWAT ASCIl .wwq input
files are also generated.

The Write Input Menu: Write Master Watershed Data (.cio)

The Write Master Watershed Data (.cio) command creates an ArcSWAT
geodatabase table (cio) that stores values for SWAT watershed model
control input parameters. Initial SWAT ASCII .cio input files are also
generated.

49



SECTION 4.1.5: THE EDIT SWAT INPUT MENU

The Edit SWAT Input menu allows you to edit the SWAT model databases and
the watershed database files containing the current inputs for the SWAT model.
Seven items are listed on the Edit Input menu (Figure 4.7).

. x|

Wirite Input Tables = Edit SWAT Input N SWAT Simulation -

Databases

Paoint Source Discharges

Inlet Discharges

Feservairs

Subbasins Data

Watershed Data 3
Re-\Write SWAT Input Files

Figure 4.7

The Edit SWAT Input Menu: Databases

The Databases command allows the user to access the SWAT model
databases from within a project. SWAT databases may be edited at any
time during the development of a SWAT project. The SWAT databases
MUST be edited to their desired content prior to writing the SWAT Input
tables (see section 4.1.3) in order to be reflected in the model input files.
Editing the SWAT database will modify the content of the SWAT2005.mdb
database being used for the project. The edits made to the
SWAT2005.mdb tables will be available for other SWAT projects in
addition to the current project. It is good practice to make a backup copy
of the SWAT2005.mdb prior to working on a SWAT project.

The Edit SWAT Input Menu: Point Source Discharges

The Point Source Discharges command allows the user to access/define
the point source loadings for all subbasins with point source discharges.
Edits made to point source discharges using the ArcSWAT interface are
reflected only in the current SWAT project.

The Edit SWAT Input Menu: Inlet Discharges
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The Inlet Discharges command allows the user to access/define loadings
for upstream sections of the watershed not directly modeled in the current
project. Edits made to inlet discharges using the ArcSWAT interface are
reflected only in the current SWAT project.

The Edit SWAT Input Menu: Reservoirs

The Reservoirs command allows the user to access/edit input parameters
for any reservoirs located within the watershed. Edits made to reservoirs
using the ArcSWAT interface are reflected only in the current SWAT
project.

The Edit SWAT Input Menu: Subbasins Data

The Subbasins Data command allows the user to access/edit input
parameters for land areas, channels, ponds/wetlands, and groundwater
systems within the watershed. Edits made to subbasin data using the
ArcSWAT interface are reflected only in the current SWAT project.

The Edit SWAT Input Menu: Watershed Data

The Watershed Data command allows the user to access/edit input
parameters that are applied to the watershed as a whole. Edits made to
watershed using the ArcSWAT interface are reflected only in the current
SWAT project.

The Edit SWAT Input Menu: Re-Write SWAT Input Files

The Re-Write SWAT Input Files command allows tore-write the ascii
SWAT input files (.sub, .mgt, .hru, etc.) after the SWAT geodatabase files
have been edited.

SECTION 4.1.6: THE SWAT SIMULATION MENU

The SWAT Simulation menu allows you to run the SWAT model and perform
sensitivity analysis and calibration. Five items are listed on the SWAT Simulation
menu (Figure 4.8).
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m x|

Wirite Input Tables »  Edit SWAT Input v SWaT Sirnulation > | |

Fun SWAT

Sensitivity Analysis

ato Calibration and Uncertainty Analysis
ReRun Calibrated Model
Sensitivity,Calibration Reports

Figure 4.8

The SWAT Simulation Menu: Run SWAT

The Run SWAT command allows the user to modify parameters in three
SWAT input files, the input control code file (.cod), the basin input file
(.bsn), and the watershed water quality input file (.wwq), as well as set up
and run the SWAT model.

The SWAT Simulation Menu: Sensitivity Analysis

The Senility Analysis command opens the sensitivity analysis dialog.
This dialog allows users to choose SWAT simulations and subbasin
locations to evaluate the sensitivity of model simulations to changes in
parameter values.

The SWAT Simulation Menu: Auto Calibration and Uncertainty
Analysis

The Auto Calibration and Uncertainty Analysis command opens the
dialog to control the running of auto calibration. This dialog allows users to
choose specific SWAT input parameters to calibrate for a specified SWAT
simulation and subbasin location.

The SWAT Simulation Menu: Re-Run Calibrated Model

The Re-Run Calibrated Model command allows users to re-run SWAT
simulation based upon the optimum parameter sets identified during auto-
calibration.

The SWAT Simulation Menu: Sensitivity/Calibration Reports

The Re-Run Calibrated Model command lists various sensitivity analysis
and auto-calibration output reports. To access a particular report, highlight
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the name of the report and click the left mouse button. The report of
interest will be displayed in a text editor.

SECTION 4.2: MANAGING ARCSWAT PROJECTS

The following section describes how to manage ArcSWAT projects using
the SWAT Project Setup menu items.

SECTION 4.2.1: NEw SWAT PROJECT

To create a new ArcSWAT project:

1. From the SWAT Project Setup menu, click the New SWAT Project
command.

2. A dialog will appear and ask if you want to save the current document.

ArcSWAT k X

Save current document?

es [} |
Figure 4.9
3. After choosing an appropriate response, the Project Setup dialog will

appear. The dialog will contain initial default values for a Project Directory,
SWAT Project Geodatabase, Raster Storage, and SWAT Parameters
Geodatabase.
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%'Project Set Upk : ol x]

—Project Directory

[t a|
— SWAT Project Ceodatahase

Personal Geodatabase Hame(*.mdb)

Cutput mek al
—Raster Storage

Perzonal Geodatabase Hame(*.mdb)

FrasterStore.mdb EI
— SWAT Parameter Geodatahase

Personal Geodatabase Hame(*.mdb}

||::1pr|:|gram filestarcswat Databases\SWAT2005 mdk al

cancel |
Figure 4.10

Choose a Project Directory by clicking on the file browse button to the
right of the text box. The Project Directory will be the location that all your
SWAT project files are stored.

Change the name for the SWAT Project Geodatabase (Optional). By
default, the interface will set the name of the geodatabase as the same
name as the project folder.

Change the name of the Raster Storage geodatabase (Optional).

Change the name of the SWAT Parameter Geodatabase (Optional). By
default, the SWAT2005.mdb geodatabase in your ArcSWAT installation
folder will be chosen. Some users may wish to maintain multiple version of
this database, in which case they would be able to select and alternative
database here.

The modified Project Setup Dialog looks as shown in Figure 4.11.



Project Set Upk - o] x|
. Project Directoxry
IE:iPrDjectsl&rcGlS_SWATWewPrnjed I
— 5WAT Project Geodatabase
Personal Geodatabase Hame(*.mdb})
MeswProject mdb al
— Raster Storage
Personal Geodatabase Hame(*.mdb)
FasterStore.moh al
— SWAT Parameter Geodatahase
Personal Geodatabase Hame(*.mdb) OH |
|c::1prngram filezlarcawat\Databazes SWWATZ005 mdb al
Cancel |
Figure 4.11

9. Click OK, and the new SWAT project will be created.

SECTION 4.2.2: OPEN SWAT MAP DOCUMENT

To create an existing ArcSWAT map document:

1. From the SWAT Project Setup menu, click the Open SWAT Map
Document command.

2. A dialog will appear and ask if you want to save the current document.

ArcSWAT k X

Save current document?

es [} |
Figure 4.12
3. After choosing an appropriate response, a file browse dialog will appear

.Choose the SWAT ArcMap document you wish to open.
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Open Existing SWAT Map Document k
Laokin: |3 Testi =l | gyl [ =8

|_1Scenarios
_JSourceData

0 watershed
46| Testl. mud

e |
Show of type: IMaps and map templates ;I Cancel |

Figure 4.13

4, All ArcSWAT settings from the document you selected will be loaded into
the current map.

= E:\Projects\ArcGIS_SWAT\test8\test8.mdb »

| Bl Edit vew Isert Selcton Tooks Window tep
|DEmae e o |$|@mw ]| & S O #F | K2 | spatislanalyst - | Lavee [LandSiolLancsiost] EE TN
| @@ @ @@ S 19 K © 82 @ dF / Wl bu | SWAT Project Setup ~ Watershed Delineator ~Land Use and Soils ~ Wrie Inut Tables ~_ Ecit SWAT Irput ~ SWAT Simulation ~
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® <all other vakes>
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£ @ watershed
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Classes

| Bes757 12161708 veters 4

Figure 4.14

SECTION 4.2.3: SAVE SWAT PROJECT

To save the current ArcSWAT project:

1. From the SWAT Project Setup menu, click the Save SWAT Project
command.

2. The current ArcMap document will be saved, including all links to the
ArcSWAT databases.
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SECTION 4.2.4: CoprY SWAT PROJECT
To copy an ArcSWAT project:

1.

From the SWAT Project Setup menu, click the Copy SWAT Project
command.

The Copy SWAT Project dialog will appear. By default, the dialog will
propose that you copy the current project that you are working on. The
project is defined by the name of the project geodatabase. You may
choose a different project, other than the current one to copy if you wish.

' Copy SWAT Project x x|

— Source Project to Copy
Personal Geodatabase Hame(*.mdb)
IE:'IProjeu:'tS1.&.ru:GIS_SWAT'INewProject\NewF‘rnjed.mdb gl
 Save New SWAT Project As...
Destination Folder
E:"Projectsi&rcGlS_ SWATMewProjectCopy ﬁ

Ok | Cancel |

Figure 4.15

Define the destination folder of the new project by using the file browse
button to the right of the destination folder text box.

Click OK and the project will be copied. All the files and folders within the
project folder for your source project will be copied.

SECTION 4.2 .5: DELETE SWAT PROJECT
To delete an ArcSWAT project:

1.
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From the SWAT Project Setup menu, click the Delete SWAT Project
command.

The Delete SWAT Project dialog will appear. Use the file browse button
next to the Project Directory text box to choose the project directory of the
project you wish to delete. Next, use the file browse button next to the
SWAT Project Geodatabase text box to choose the SWAT Project
Geodatabase associated with the project.



%' Delete SWAT Project & =l

—Project Directoxy

The project directory folder will not be deleted, but the SWAT directory structure
inside it will be deleted. In addition, the SWAT Project Geodatabase listed below,
the Raster Stotrage Geodatabase, and the ArchMap document will be deleted.

IE:'IPrDjen:1sL&rcGIS_SWATWewPrnjectCnpy al
— SWAT Project Geodatabase

Perzonal Geodatabase Hame(*.mdb)

IE:'lPrDjel:ts'IArcGIS_S‘INATWewPrDjectCDpy\NewF'rDject.mdb I

ik | Cancel |
Y

Figure 4.16

Click OK. The specified ArcSWAT project will be deleted. Only the SWAT
directory structure, the associated geodatabases, and the ArcMap
document will be removed. Other files that the user?? may have added
into the project folder will not be removed.

SECTION 4.3: ARCSWAT HELP

Users of ArcSWAT may obtain help in understanding required inputs,

procedures for developing a SWAT model, and contents of the ArcSWAT
databases through several means.

1.
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Interface User’s Guide: First, this document, ArcSWAT Interface for SWAT
2005 User's Guide, provides comprehensive guidance on using the
ArcSWAT interface to develop SWAT model inputs. This document is
distributed as an Adobe pdf file with the ArcSWAT installation package.

ArcSWAT Online Help: Users may access specific points in the ArcSWAT
Interface for SWAT 2005 User's Guide directly from the ArcSWAT
interface dialogs. A user may “right-click” a location on an ArcSWAT
interface dialog to open a context menu that will offer the user the option
of retrieving help for the topic corresponding to the current cursor location
(Figure 4.17). Selecting the context menu item will open the ArcSWAT
documentation to the requested topic and will also allow the user to
continue browsing the documentation if desired.
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Figure 4.17

Tooltips: Tooltips will appear at important points throughout the ArcSWAT
interface. These tooltips will appear if the mouse cursor is held over a
control or input on a form. The tip will provide a brief explanation of the
input and/or an indication of the suitable range for the parameter value.

SWAT Web Site: The official SWAT website provides software and
documentation for ArcSWAT as well as additional supporting software.
The SWAT web site may be accessed at: http://www.brc.tamus.edu/swat/.

SWAT Forums and User Group: SWAT users may communicate with one
another via several discussion forums and the user group. These provide
an excellent method for user to support users in their endeavors with
SWAT. The forums and user group may be accessed from the SWAT web
site at: http://www.brc.tamus.edu/swat/userforums.html.
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SECTION 5: WATERSHED DELINEATION

This tool allows the user to delineate subwatersheds based on an
automatic procedure using Digital Elevation Model (DEM) data. User specified
parameters provide limits that influence the size and number of subwatersheds
created. In addition, users have the option of importing pre-defined watershed
boundaries and an associated stream network.

Purpose

The Watershed Delineation carries out advanced GIS functions to aid the user in
segmenting watersheds into several "hydrologically" connected sub-watersheds
for use in watershed modeling with SWAT.

Application

The Watershed Delineation tool uses and expands ArcGIS and Spatial Analyst
extension functions to perform watershed delineations. The delineation process
requires a Digital Elevation Model (DEM) in ESRI grid format. The user also has
the option of importing and using a pre-defined digital stream network in ArcView
shapefile or geodatabase feature class (PolyLine) format.

Once the delineation is finished, a detailed report (Topographic Report) is added
to the current project and several layers will be added to the current map,
including: Basin, Watershed, Reach, Outlet, and Monitoring Point. See Appendix
1: ArcSWAT Project Database Spatial Data and Tables for the content of the
respective attribute tables. The topographic report describes the elevation
distribution within the watershed (or "hydrologically" not connected watersheds)
and within each sub-watershed unit (subbasin). The layers added to the map
contain the parameters of the watershed(s) characterization.

Key Procedures
e L oad the DEM
¢ (Optional) Define the working area (Mask)

¢ (Optional) Load the stream network to be used for the delineation

Preprocess the DEM

Specify the minimum sub-watershed area (critical source area)

Review and edit the stream network points

Run the calculation of the subbasin parameters

¢ (Optional) Locate the Reservoirs

60



SECTION 5.1: WATERSHED DELINEATION DIALOG BOX

When a new project is created, the Automatic Watershed Delineation
command off the Watershed Delineation menu will become enabled. Clicking on
the command will open the dialog (Figure 5-1).

Watershed Delineation k =10 x|

—Dem Setup 1 Outlet and Inlet Definition
" Subbasin outlet
I ﬁl " Inlet of draining watershed
" Paint source input

Dem projection setup
A dd b Table —"‘I

I~ Mask | AI Eclit manually | | [
I | Burnln I AI /a_:'npf /tés ;i_:ﬂf;

Flow direction and accumulstion  EEEE
BEEHT
EEH —Watershed Qutlets(s) Selection and Definition——
. Cancel
—Stream Definition Whole watershed zelection
outlet(s) i

' Bazed on threshold

Area (0 -0 I [Ha]

Mumber of cells:

Delineste
weatershed @

—Calculation of Subbasin Parameters

SHETR

| Bre-defined watersheds Coloulets subbasin
Watershed dataset: | —‘JI parameters
Stream dataset: | —"JI T
reseryoir /—r}fl ;‘{"/
AbD DELETE

Creste =t of outlet
rERlS Sireams anx o s :} Mumber of Outlets: B | Minimizel
L Mumber of Subbasins:

"Stream netwark

Figure 5.1

The dialog is divided into five sections: DEM Setup, Stream Definition, Outlet and
Inlet Definition, Watershed Outlet(s) Selection and Definition, and Calculation of

Subbasin Parameters.
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SECTION 5.2: DEM SETUP

1.
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The DEM Setup section is shown in Figure 5.2.

—Dem Setup

|Open DEM Grid ﬁ
Dem projection setup @
™ task |

&l
™ Burnin I AI

Flowy direction and accumulation

1]

|

1]

EEN

[T

I

E3EY
L
TH
BE
=

Figure 5.2

One button loads the DEM grid map used to calculate all subbasin/reach
topographic parameters. Two check boxes (options) load or create a mask
grid and/or load a “BurnIn” stream dataset. A “Burnin” stream dataset is
used to force the SWAT subbasin reaches to follow known stream
locations.

To load or select the DEM grid, click the file browse button beside the text
box labeled "Open DEM grid"

A dialog box is opened to specify which DEM map grid to use (Figure 5.3).

%' Open DEM & '

Aelect Option

x|
Load from Disk Ok |

Select from Map
Cancel

Figure 5.3

You may choose Select from Map to choose a DEM grid that previously
has been added to the current ArcMap document.

Click OK after the selection. If the first option was selected, the list of the
grid layers in the current map is shown (Figure 5.4) otherwise a grid
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dataset file browser (Figure 5.5) will appear to allow you to specify which
DEM will be used.

DEM &

Select DEM layer

atnask
dem

it .

Cancel

Figure 5.4

x|
Look in: I[:l Examplel d El alﬁl&l I_ é_lgg

[ZdExamplel.mdb
] amask

dern

] demcopy

] landuse

] landuse_sm
] maski

i =il

Mame: I Add

Shawe of type: IFIaster datazets ;I Cancel |

Figure 5.5

Select the name of the DEM map grid and click OK if the DEM was
chosen from a layer in the current map. Otherwise click Add if the DEM
was selected from disk.

The DEM is loaded into the ArcSWAT Raster Geodatabase and the new
path to the source DEM is shown the text box. If the DEM chosen is in a
geographic coordinated system defined, the message in Figure 5.6 will
appear. This will indicate that you must go back and project your DEM into
a projected coordinate system before proceeding. If the DEM chosen has
no coordinated system defined, the message in Figure 5.7 will appear.
This will indicate that you must go back and define a proper projected
coordinate system for you DEM before proceeding.



ArcSWAT & x|

AN

Dataset must have a projected coordinate system! The current coordinate system is geographic. Flease define a projected coordinate system for your DEM dataset using
ArcToolbox before proceeding.

Figure 5.6
ArcSWAT x|

AN

Dataset must have a projected coordinate system! The current coordinate system is unknown, Please define a projected coordinate system for your DEM dataset using
ArcToohbox before proceeding,

Figure 5.7
5. Once your DEM has been properly loaded, click the DEM projection setup
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button (Figure 5.8) to define the properties of the DEM.

Dem projection setup

Figure 5.8

The DEM Properties dialog box will open and allow the DEM vertical and
horizontal units of measure and the projection to be verified (Figure 5.9).

DEM Properties k x|
—Units —Spatial reference
K- Lnit: Spatial Reference Mame: Clarke_1866_alhers -
Imeter LI Type: Prajected Coordinate System
Coordinatelnit:
7 Unit: hlame: Meter
- Factor: 1
hl Factary Code: O
Projection:
) Mame: Albers
Cell size: Clagsification;
| 100 [m] Factory Code: 43007
Factory Code: 0
Cell Area: Falze Easting: 0
Falze Marthing: 0
h
I 1 [hal Geographic Coordinste System: ;I
QI | Cancel |
Figure 5.9

The DEM X-Y units and the spatial reference cannot be edited from this
interface. You must define these parameters of your DEM during
projection definition prior to using ArcSWAT. The Z unit can be changed
using the drop-down box provided.
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Note: Careful!! The DEM properties dialog should correctly report the horizontal and
vertical units. Incorrect settings will affect the results of the watershed geomorphic
parameterization. If the user does not select Z-units, the interface will use z-units of
meters by default.

Once the DEM properties have been set, click OK. This will close the
DEM Properties dialog box.

Define Mask (optional)

The first option in the DEM setup section allows you to import or create a
dataset that masks out a part of the DEM grid. Only the portion of the
DEM covered by the mask will be processed by the interface. This map is
not required but will reduce the processing time of the GIS functions.

Click the check box beside Mask, then, click on the file browse button next
to the Mask text box. A prompt dialog will open (Figure 5.10)

Aelect Option

Manually Delineate Cancel

4
Load from Disk Ok |
Select from Map

Figure 5.10

The user has three options for masking an area of the DEM map. To
activate one option, highlight the option and click OK.

a. The first option, Load from Disk, allows the user to import a grid
map from a disk drive. If this option is selected, a grid data set
browser is opened (Figure 5.11).



66

B
Look in: I[:l Example j EI &lﬁll:il E %lgg

I Examplel.mdb
2 amask

dem

dermcopy

2 landuse

2 landuse_sm
rask1

2 =il

Marmne: I Add

Show of bype: IHasterdatasets ;I Cancel |

Figure 5.11

Select the name of the mask grid and click Add. The mask is
loaded into the ArcSWAT Raster Geodatabase and the new path to

the Mask grid is shown the text box.

. The second option, Select from Map, allows a raster dataset already
loaded in the current map document to be selected as the mask.

A prompt box appears with a list of all raster loaded in the Watershed

View (Figure 5.12).

Select Mask raster layer

ammask 0
SourceDEL

it .

Cancel

Figure 5.12

Select the name of the mask raster and click OK. The mask is
loaded into the ArcSWAT Raster Geodatabase and the new path to

the Mask grid is shown the text box.




c. The third option, Manually Delineate, allows the user to draw and edit
a polygon mask using the manual delineation tool. (Figure 5.13)

%' Manually Deli e =100 x|

— Edit Mask

O D %

Drranny Ediit Delete

Ay Cancel

Figure 5.13

While delineating the mask, the standard ArcGIS zoom-in and zoom-out
tools can be used without closing the dialog.

To begin delineating a mask, click the draw button . A message box will
appear, letting you know that you can begin drawing the mask.

ArcSWAT » SRR
\i) Drzw Polygon

Figure 5.14

Click on the map to begin defining the polygon boundary. Click at
each corner boundary, or vertex, of the polygon. Double-click the
final vertex. The shape of the polygon will be displayed (Figure
5.15)
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'

Manually Del =10 x| I

EditMask ————— |

(gl 8] 2l

Apply Cancel

Figure 5.15

To add a new vertex to a polygon or move a vertex, click the Edit button

O

Eit % . Move the cursor over the mask polygon and double click. This will
highlight the vertices for the polygon. To add a new vertex, move the
cursor to the position on the line where the new vertex will be located.
Right-click and select Insert Vertex (Figure 5.16).
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Route Measure Editing

Insert Wertex
Delete Yertey
(w7
BVE TS,
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Tirirn o Length, ..
Delete Sketch  Cir+Delete
Finish Sketch Fz
Finish Part
Eroperties...

Figure 5.16

To delete a vertex, move the cursor over the vertex to be deleted. The
cursor will become a crosshair. Next, right-click and select Delete Vertex
(Figure 5.17).

" Route Measure Editing »

Inart Yertsy
Delete Vertex
Move. .
Move To...

Elip
Tirirn b Lergth..
Delets Skatch Cirl+Delets
Finish Sketch F2
Finish Part

Properties. .

Figure 5.17
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To move an existing vertex, place the cursor on the vertex to be moved.
When the cursor symbol changes to a crosshair, hold down the left mouse
button and drag the vertex to the new position (Figure 5.18).

Figure 5.18

To stop editing the mask polygon, right click outside the polygon and
select Stop Editing.

7 Updo Move  CrHZ

M Stop Editing

Figure 5.19

S

To delete a mask polygon, click the Delete button poize . The current
mask polygon will be removed from the map.

Once all drawing and editing on the grid mask is completed, click the
Apply button. This will convert the mask polygon to a grid dataset that will
be stored in the project Raster Storage Geodatabase.
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d. Once the mask grid is loaded, the grid data set path will be shown in
the text box labeled “Mask” in the Watershed Delineation dialog box
and a layer called “Mask” will be added to the map.

Note: The Analysis Mask of Spatial Analyst Properties is now set. Applications of
Spatial Analyst commands will be limited to the mask zone.

Burn in a stream network (optional)

A stream network dataset can be superimposed onto the DEM to define
the location of the stream network. This feature is most useful in situations
where the DEM does not provide enough detail to allow the interface to
accurately predict the location of the stream network. Burning in a stream
network improves hydrographic segmentation and sub-watershed
boundary delineation. The theme must be a polyline shapefile or feature
class.

Tip:  Prior to loading Burn In streams, you should edit your stream dataset to
provide a continuous set of stream lines (e.g. draw lines through lakes and
ponds, remove isolated reaches). For this task, you can start an editing session
in ArcMap and property modify the stream network if necessary

Note: Other than outlet lines, the stream lines should not cross the edge of the
DEM (or the Mask Area if a mask was set). Lines crossing the edge can affect
the resulting flow direction.

To load a streams dataset, click the check box beside Burn In, then, click
on the file browse button next to the Burn In text box. A prompt dialog will
open (Figure 5.20).
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Select option

Load from Disk Ok
Select from Map

Cancel

i,

Figure 5.20

You may select a polyline layer that previously has been added to the
current map or load a polyline dataset from disk.

Click OK after the selection. If the first option was selected, the list of the
polyline layers in the map is shown (Figure 5.21) otherwise, a polyline
dataset file browser (Figure 5.22) will appear to allow you to specify which
dataset will be used.

%' Burn In x|

Aelect stream feature layer
o |
Cancel |

Figure 5.21
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Open Line Layer k %]

Loak, ir: I[:I Examplel d El $|ﬁ|%| I_ é_lgg

E Examplel.mdb
Burnli. shp

Mame: IBurnIn.shp Add
Shawe of type: IPCI|_'.J|iI"IE feature classes ;I Caniel |
Figure 5.22

Select the name of the stream network dataset (hold the shift key for
multiple selections) and click OK. The burn in streams dataset will be
converted to a raster and imported into the project Raster Storage
geodatabase. When importing is completed, the new dataset path will be
shown in the text box labeled Burn In. The new stream raster will be
added to the current map and will be named “DigitStream”.

DEM Preprocessing

Once the DEM grid is loaded, the properties have been reviewed, and
optional datasets are set, click the Flow direction and flow
accumulation.

Flowy direction and accumulation e
BE o=t
I
o
—

=

11

The interface will process the DEM map grid to remove all the non
draining zones (sinks).

While processing the DEM, a prompt box will appear

A prompt box is displayed when DEM preprocessing is complete (Figure
5.23). Click OK.



ArcSWAT k x|

\lj) End of DEM grid preprocessing

ok,

Figure 5.23

SECTION 5.3: STREAM DEFINITION

In this section of the Watershed Delineation dialog box, the initial stream
network and subbasin outlets are defined. The user has the option of defining
streams based on a drainage area threshold, or, importing pre-defined watershed
boundaries and streams. The Stream Definition section is shown in Figure 5.24.
—Stream [Ieﬁn'rtiun‘[\}

' Bazed on threshold

Lres: (245 - 49005) gs01  [Ha]
Mumber of cells: 950

| Pre-defined watersheds

Wistershed detaset: | —"Jl
Stream dataset: | —"Jl
Stream netwark
’7Create streams and outlets ™,
Figure 5.24

SECTION 5.3.1: THRESHOLD-BASED STREAM DEFINITION

The user selects threshold stream definition by clicking the Based on threshold
radio button. The interface lists a minimum, maximum, and suggested sub-
watershed area in hectares (Figure 5.24).

The user has the ability to set the minimum size of the subbasins. This function
plays an important role in determining the detail of the stream network and the
size and number of sub-watersheds. The threshold area, or critical source area,
defines the minimum drainage area required to form the origin of a stream.

1. In the text box to the right of the “Area” label, type the upstream drainage
area (in hectares) required to define the beginning of a stream. The
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smaller the specified number of hectares, the more detailed the drainage
network delineated by the interface.

2. Click the button to create the stream network, as shown in Figure 5.25.

|’S‘tream netveork

Create streams and outlets :}_,J H

Figure 5.25

3. Two layers are now added to the map and displayed over the DEM layer
grid: Reach (the current synthetic drainage network) and MonitoringPoint
(the respective stream junction points) (Figure 5.26).

®_E:\Projects\ArcGIS_SWAT \NewProject\NewProject. mdb LS
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EE= m
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Figure 5.26

4, The user can change the threshold value and re-run the stream and outlet
definition routine or proceed with the next section.

SECTION 5.3.2: PRE-DEFINED WATERSHEDS AND STREAMS

The user selects pre-defined watershed option by clicking the Pre-defined
watersheds radio button.
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After selecting the Pre-defined watershed button, the user watersheds
and user streams input boxes becomes activated (Figure 5.27)

i pre_defined watersheds %

Watershed dataset; | al

Stream dataszet; | —"ll
Figure 5.27

Select a pre-defined watershed dataset by clicking on the file browse
button adjacent to the Watershed dataset text box. A dialog box will
appear allowing the user to specify if the dataset is to be loaded from disk
or from the map (Figure 5.28). Once the user watershed dataset is
selected, its path will appear within the text box and the “Watershed” layer
will be added to the map.

%' Open User Watersheds X

Select Option

X
Load from Disk ok I
Select from Map

Cancel

Figure 5.28

Select a pre-defined stream dataset by clicking on the file browse button
adjacent to the Stream dataset text box. A dialog box will appear allowing
the user to specify if the dataset is to be loaded from disk or from the map
(Figure 5.29). Once the user stream dataset is selected, its path will
appear within the text box and the “Reach” layer will be added to the map.

%' Open User Streamsk )

Select Option

4
Load from Disk ok I
Select from Map

Cancel

Figure 5.29



Note: Examples of properly formatted user-defined watersheds and user-defined
streams may be found in \Installation dinDatabases\ExInputs\UserWatersheds and
\Installation dir\Databases\ExInputs\UserStreams respectively

4. Having selected the user-defined watersheds and the user-defined
streams, now click the Create streams and outlets button to generate
the ArcSWAT subbasin, streams and outlets feature classes (Figure 5.30).

(&' Pre-defined watersheds
Wiatershed dataset: [E ProjectslhreGIS_SWATY |

Stream dataset  [E:Projects\AreGIS_SWATY EI

Stream netwark
’7Create streams and outlets ™,
J
Figure 5.30
5. Once completed, the “MonitoringPoint” layer will be added to the map.

This layer contains the subbasin outlets generated from the user-defined
watersheds and streams. Users may now add point sources (see section
5.4) or proceed directly calculation of subbasin parameters (see section
5.6)

Note: Additional subbasin outlets or draining watershed inlets may not be added when
the user-defined watersheds/streams option is chosen. Only point sources may be
added.

SECTION 5.4: OUTLET AND INLET DEFINITION

In this section of the Watershed Delineation dialog box, the stream
network and outlet configuration may be refined by the user. Drainage inlets and
sub-watershed outlets may be added, deleted, or redefined (Figure 5.31)
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Figure 5.31

Sub-watershed outlets are the points in the drainage network of a sub-watershed
where streamflow exits the sub-watershed area. Adding outlets at the location of
monitoring stations is useful for comparison of measured and predicted flows and
concentrations.

There are two types of drainage inlets: a point-source discharge or the outlet of a
draining watershed. The second type of inlet is used when a portion of the
watershed area is not directly modeled with SWAT. For both types of inlets, the
user provides discharge data records. The inlet discharge is routed through the
stream network.

Inlets and outlets may be added to the stream network by importing a predefined
table or manually clicking the mouse over the map on the screen. Three radio
buttons allow you to switch the current definition between subbasin outlets, inlets
of draining watersheds, and point sources.

Outlets inlets are stored in the “MonitoringPoints” layer. The legend for the
MonitoringPoints layer (Figure 5.28) distinguishes the types of inlets/outlets
added to the MonitoringPoint feature class.

= £F Layers
=l MaonitoringPoint

& <all other values>
Type
Linking stream added Outlet
Manually added Cutlet
Table added Outlet
arually added Inlet
Table added Inlet
rManually added Point Source
Table added Point Source

LI - I

Figure 5.28

The following sections describe the different methods used to add inlets and
outlets.
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Adding Outlets by Table

Outlet point locations (subbasin outlets) can be imported in the project using a
dBASE table and the following steps:

1. Make sure the radio button labeled "Subbaisn outlet" is selected.

% Subbazin outlet
™ Inlet of draining watershed
™ Poirt =ource input

2. Click on the file browse button next to the text box below the radio buttons.
A file browser will appear (Figure 5.32) allowing you to select a dBASE
table. Select the file name and click Add (or double click the selection).

I x|
Look in; ID E:.:amphg'l ==
hrmoList.dbf hap3pcp.dbf OutletTable2, dbf st
hopOhirmd, dbf hopdpep. dhf OutletTablerry, dbf El ten
hopOpep. dbf Inlet.dbf pepfirk.dbf trmy
hopOpepH.dbf Inlets. dof pepfork_altl.dbf troy
hopOs!r dbf . dbf pcpfork_altz2, dbf trmy
hopDwind.dbf lucsplit.dbf prpfork_haur by dbf trmy
hopipop.dbf lucsplitl,dbf PritSrc.obf trmy
hop1pcpH.dbf nutrient.dbf srList.dbf W
hop2pcp.dbf CutletTable.dbf soilc.dbf W
d | i
Name: [ DutletT able. dbf Add
Show of type: IdBASE Table ;I Cancel |

Figure 5.32

3. This table must have the same fields specified in Section 3.3 for Subbasin

Outlet Location Table. All locations listed in the table must be outlet Type
“O”. If a different "Type" value is specified, a dialog box will report an error
like the one reported in Figure 5.33 and the loading process will stop.

ArcSWAT » x|

The record number does not contain a valid type
. Mane of the impartant points will be added

Figure 5.33

4. Once geocoded, the outlet locations will snap automatically to the closest
reach of the Streams theme.
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Note: Xpr and Ypr field data values have priority over the Lat and Long field data value

for the definition of the point location on the map.

When completed, a message will appear signaling that the outlets were
successfully added.

ArcSWAT k x|

\lj) Dutlets added to current set!

Figure 5.34

5. This message will be followed by a second message containing the
following information:

ArcsWATR x|

\lj) Criginal # of table outlets: 16, Table outlets snapped: 16, Duplicate outlets deleted: 9.
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Figure 5.35

e Original # of outlets: This is the number of outlets in the raw table.

e Table outlets snapped: Not all the outlets will necessarily be
snapped. Outlets that at distance greater than 100* the DEM cell
size from nearest stream will not be snapped.

e Duplicate outlets deleted: It is possible that some outlets added from
a table will be snapped to the same location on a stream (typically
the stream’s end point if outlets points are far from the nearest
stream). Any duplicate locations on streams will be removed.

6. The new outlets will appear in the “MonitoringPoint” layer in the map.

Adding Point Sources or Inlets of Draining Watersheds from
Tables
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Inlet or point source point locations can be imported in the project using a dBASE
table and the following steps:

1.

For importing inlets of a draining watershed, make sure the "Inlet of
draining watershed" radio button is selected.

(" Subhbasin outiet
" Inlet of draining watershed
" Point source input

For importing point sources, make sure the "Point source" radio button is
selected.

™ Subbasin outlet
" Inlet of draining watershed
{* Point source input

Click on the file browse button next to the text box below the radio buttons.
A dialog box will appear, as was the case when selecting subbasin outlets
(Figure 5.29). Select a table containing X, Y locations of either inlets or
point sources.

This table must have the same fields specified in Section 3.3 for
Watershed Inlet Location Table. All locations listed in the table must be
Type “D” (Point Sources) or Type “I” (Draining Watershed Inlets). If a
different "Type" value is specified, a dialog box will report an error like the
one reported in Figure 5.30 and the loading process will stop.

Information messages reporting on the success of the table import similar
to those reported when adding subbasin outlets will appear when the table
import is complete.

The new inlets and/or point sources will appear in the “MonitoringPoint”
layer in the map.

Manually Editing Outlets and Inlets

Outlets and inlets may be manually edited using the following steps.

Adding Outlets, Inlets or Point Sources

1.
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In the Outlet and Outlet Definition section of the Watershed Delineation
dialog box, select the type of point you want to add.

{+ Subbaszin outlet
" Inlet of draining watershed
" Point source ingput
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Click the ﬁﬁl button.

The Watershed Delineation dialog will be minimized. Move the cursor to
the desired location(s) and click the left mouse button. An outlet point will
automatically snap to the closest stream line and the feature will be added
to the "Outlets" theme.

When all desired outlets have been added, right click, and choose “Stop
Editing”.

7 Undo Create CirHZ
=]

You will be prompted to indicate if your edits should be saved. Choose
“Yes” to save the edits or “No” to discard them.

Saver x|

Do you want to save your edits?

R(=5 a] | Cancel |

Figure 5.36

When adding and deleting points:

Do not insert an inlet or outlet point in a junction cell. A close-up view of stream
juncture points created by the interface is shown on the DEM map grid in Figure 5.37.
The points are placed in the first cell of each branch of the stream. If these points are
removed and replaced with one point in the junction cell (Figure 5.38), the interface will
not be able to understand which branch of the stream is the correct stream line and will

be unable to delineate the subbasins properly for the two stream branches.




Figure 5.37 Figure 5.38

Deleting Outlets, Inlets or Point Sources

1.

If necessary, zoom in on the inlet or outlet points to be deleted.

Click the button.

The Watershed Delineation dialog will be minimized. Move the cursor to
the location(s) you wish to remove.

Hold down the left mouse button and move the mouse to draw a box
around the point(s) you wish to remove. Release the left mouse button.

A prompt box will appear, asking you to verify removal of the selected
point(s).(Figure 5.39)

ArcSWAT k. x|

Delete (2} points?

K, I Cancel |

Figure 5.39

When all desired outlets have been added, right click, and choose “Stop
Editing”.

Redefining Outlets, Inlets or Point Sources
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Click the button.

The Watershed Delineation dialog will be minimized. Move the cursor to
the desired location(s) and left click. Hold down the left mouse button and
draw a box around the point(s) you wish to redefine. Release the left



mouse button. A prompt box will open (Figure 5.40). Click the Cancel
button to exit.

%' Redefine location x

SBwriteh all the selected locations to:

|
Subbasin Outlet Ok |
Inlet of Discharging Watershed

Cancel

Figure 5.40

You may redefine one or more outlets to drainage watershed inlets and
vice versa. Point Source inlets can not be redefined. If one of these points
is selected, a dialog box will report an error (Figure 5.41 and the process
will stop.

Point source of discharge [}\: x|

@ Mot possible 1o redefine this type of location

(8]4

Figure 5.41

SECTION 5.5: WATERSHED OUTLET(S) SELECTION AND DEFINITION

Sub-watershed delineation is completed in this section (Figure 5.42) of
the Watershed Delineation dialog box.

—Watershed Outlets(s) Selection and Deﬁnﬁiun‘r

Cancel

Whale watershed i
outlstrs) gelection {—::l

LIHDD

el Delineate
e watershed @

Figure 5.42
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The interface will allow more than one watershed to be delineated at the same

time.
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Click the button.

The Watershed Delineation dialog will minimize.

To select watershed outlets, position the cursor close to the point(s)
chosen to be the watershed outlet. Hold down the left mouse button and
move the mouse to form a box on the screen around the selected outlet.
Release the left mouse button.

If a Point Source or Inlet of Draining Watershed was among the selected
points, a dialog box will report an error and the points will be unselected
(Figure 5.43).

ArcSWAT h x|

y At least one of the selected points is an inlet or point source. Please select again.

Figure 5.43

Otherwise a confirmation prompt pops up (Figure 5.44)

ArcSWAT R X

\lj) 1 outlets selected,

Figure 5.44

Click OK to proceed.

If you wish to cancel the selected outlets, click the @ button. The
selected watershed outlet(s) will be unselected.

To start the watershed delineation, click the @ button. Make sure that
at least one outlet is selected.

The watershed delineation process will run, and when completed a
message indicating successful completion will appear (Figure 5.45).
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ArcSWAT )

-
\l) Watershed delineation is done

Figure 5.45

A Watershed and Basin layer will be added to the map. The Watershed
layer will contain all the subbasins and the Basin layer will contain the full
watershed boundary (Figure 5.46).

J SWAT Project Setup ~  Watershed Delineator »  Land Use and Sails Wurite Input Tables «  Edit SWAT Input »  SWAT Simulation = |

x

= £# Layers
B MonitoringPoint
& <all other values:>
Type
# Linking stream added Outlet
+ Manually added Outlet
E M Reach
B Wiatershed
O
E [ Basin
a
E [ Mask
i
B SourceDEM
‘alue
High : 195

Low @ 106

Figure 5.46

If one or more "Inlet of watershed" points are set on the stream network,
the Inlet Draining Watershed theme is also added to the Watershed View
(Figure 5.47).



| SWAT Project Setup = Watershed Delineator v Land Use and Soils = wWrite Input Tahles Edit SWAT Input = SWAT Simulation =

= £ Layers
= b MonitoringPoint
@ <all other values:>=
Type
¢ Linking stream added Cutlet
& Manually added Outlet
+ Manually added Inlet
= & Reach
B & wWatershed
O
= B Basin
o
= B Inland
O
B B Mask
mi
B & SourceDEM
Yalue
High : 195

Low : 106

Figure 5.47

SECTION 5.6: CALCULATION OF SUBBASIN PARAMETERS

The Calculation of Subbasin Parameters section contains functions for
calculating geomorphic characteristics of the subbasins and reaches, as well as
defining the locations of reservoirs within the watershed. This section is shown in
Figure 5.48.

—Calculation of Subbasin Parameters

% Calculate subbasin
parameters
Aclel ar delete
reseryvoir /—'}’f fi'/f
ALD DELETE
Figure 5.48

Calculating Subbasin Parameters

1. Click the #1 button to begin subbasin parameter calculation. This
function calculates geomorphic parameters for each subbasin and the
relative stream reach. The results of the calculations are stored in the
table of attributes of the updated Watershed and Reach themes. (See
Appendix 1: ArcSWAT Project Database Spatial Data and Tables for a
description of the stored data.) The interface may take a significant
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amount of time to complete this operation, as it requires a large amount of
analysis. It is not uncommon for this task to take longer than one hour
when the number of subbasins is greater than 1000.

When all parameters are calculated, a dialog box appears (Figure 5.49).

ArcSWAT x x|

\lj) Subbasin parameter calculation succesfully done

O

Figure 5.49

Note: Each subbasin is coupled to a single stream reach. If the user removed any of
the outlets defined by the interface during the initial analysis of the DEM, the main stem
within the subbasin area is assumed to represent the single stream reach associated

with the subbasin.

A new report named Topographic Report is now available from the
Watershed Reports item on the Watershed Delineation menu (Figure
5.50). This report provides a statistical summary and distribution of
discrete land surface elevations in the watershed and all the sub
watersheds. In addition, a new layer called LongestPath is added to the
map. This represents the longest flow path within each of the subbasins.



I®. TopoRep.txt - Notep -0 x|
File Edit Format “iew Help
Elevation report for the watershed 1170001 8:54:31 PM 11,/20/2006 12:00:00 AM
Statistics:
Min. Elevation: 121
Max. Elevation: 188
Mean. Elevation: 152. 066712452044
std. Deviation: 11.885930900061
Elevation % area Below Elevation % Area watershed
121 .04 .04
122 ] .04
123 .13 .04
124 L1159 .05
125 .27 .08
126 .37 nal
127 .47 .1
128 1.31 .83
129 1.77 .46
130 2,350 .62
131 3.20 .o
132 4,08 L 7O
133 5.07 ek
134 5.16 1.00
135 7.46 1.3
136 .52 1.05
137 G, 84 1.35
138 11.41 1.55
139 12,85 1.44
140 14. 86 2.01
141 16.58 1.72
142 158,95 2.38
143 21.57 2.6l
144 24,04 2.47
145 26,89 2,85
146 29,79 2.9
147 32.75 2.96
148 35.47 2.72
149 40,3 4. 82
150 44,21 3.02
151 45,42 5.21
152 55.12 15.7
Figure 5.50

Adding a Reservoir

Once the delineation is complete, the user has the option of inserting/removing
reservoir locations along the main channel network (Figure 5.51).

Add or delete

FESEry i / —Pf/

ALD

~/|

Figure 5.51

1. To add a reservoir, click the ﬂ button.

2. The dialog box will be minimized and the cursor will become a crosshair.
Click over the target subbasin area to add a reservoir. The new reservoir
location will be placed at the outlet of the respective subbasin.
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If you try to add a reservoir to a subbasin that already has one, you will get
the following message:

ArcSWAT R |

\l) A reservoir aleardy exists for this subbasin, Choose a different subbasin,

Figure 5.52

3. Once the first reservoir location is added, the reservoir symbols will be
added to the MonitoringPoints layer in the map (Figure 5.53).

J SWAT Project Setup »  Watershed Delineator »  Land Use and Soils »  Write Input Tables »  Edit SWAT Input «  SWAT Simulation « ‘

1=

Bl £ Layers
a tonitoringPoint
# <all other values>
Type
+ Linking stream added Outlet
+ Manually added Outlet
+ Manually added Inlet
4 Reservoir
= M Reach
=] Watershed
|
=] LongestPath
= M Basin
]
= M Mask
i
= M SourceDEM
Yalue
High : 195

Low @ 106

Figure 5.53

Tip: The user is allowed to add a single reservoir location for each subbasin. Refine

the outlet set if more than one reservoir location needs to be set in the current subbasin
area.

Removing a Reservoir(s).

1. To remove a reservoir, first click the ﬂ button.
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The Watershed Delineation dialog box will be minimized and the mouse
cursor will become an arrow head. Draw a square around the reservoir(s)
you wish to remove by holding down the left mouse button.

A prompt box will be displayed asking for verification of the reservoir(s)
removal (Figure 5.54).

ArcSWAT xS

Delete (2} reservoir(s)?

K, I Cancel |

Figure 5.54

When you have completed deleting reservoirs, right-click and select “Stop
Editing”

K9 Unde CiEl+Z
ki




SECTION 6: HRU ANALYSIS

Land use, soil, and slope characterization for a watershed is performed
using commands from the HRU Analysis menu on the ArcSWAT Toolbar. These
tools allow users to load land use and soil layers into the current project, evaluate
slope characteristics, and determine the land use/soil/slope class combinations
and distributions for the delineated watershed(s) and each respective sub-
watershed. The datasets can be ESRI grid, shapefile, or geodatabase feature
class format.

Once the land use and soil datasets have been imported and linked to the SWAT
databases, the user specifies criteria used in determining the HRU distribution.
One or more unique land use/soil/slope combinations (hydrologic response units
or HRUs) can be created for each subbasin.

SECTION 6.1: LAND USE / SOIL / SLOPE DEFINITION AND OVERLAY

Purpose

The Land Use/Soils/Slope Classification and Overlay tool allows the user to load
the land use and soil datasets and determine land use/soil/slope class
combinations and distributions for the delineated watershed(s) and each
respective sub-watershed. The datasets can be ESRI grid, shapefile, or
geodatabase feature class. Vector data sources are automatically converted to
grid, the format required by Spatial Analyst to compute cross-tabulated areas
between land use and soil data sets. The land use and soil datasets must be in
the same projection as the DEM used in the watershed delineation. Slope
characterization is based upon the DEM defined in the watersheds delineation.

Application

Hydrologic models like SWAT require land use and soil data to determine the
area and the hydrologic parameters of each land-soil category simulated within
each sub-watershed. The Land Use/Soil/Slope Classification tool guides the user
through the process of specifying the data to be used. ArcSWAT also allows the
integration of land slope classes when defining hydrologic response units. The
user may choose to use simply a single slope class, or choose multiple classes.

Once the overlay is finished, a detailed report is added to the current project.
This report describes the land use, soil, and slope class distribution within the
watershed and within each sub-watershed unit (subbasin).
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Key Procedures

¢ Define the land use dataset

Reclassify the land use layer

Define the soil dataset

Reclassify the soil layer

Reclassify the slope layer

Overlay land use, soil, and slope layers

Tip: The operations of defining the land use, soils, and slope datasets and performing the
overlay MUST be completed in one ArcSWAT session. If you close and restart ArcMap in the
middle of these operations, the interface will save your settings. Once you have completed the
overlay operation, you may save your project, exit ArcMap, and return to perform the HRU

delineation during a subsequent session.

SECTION 6.1.1: GET STARTED

Initiate the Land Use/Soil/Slope Definition tool by selecting Land Use/Soil/Slope
Definition in the HRU Analysis menu (Figure 6.1).

ArcSWAT

SWAT Project Setup = ‘Watershed Delineator =  HRL Analysis -

Land Use/Soils/Slope Definition k
HRL! Definition

HRL! Analysis Reports

Figure 6.1

The Land Use/Soils/Slope Definition dialog will open (Figure 6.2).
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Land Use/Soils /Slope Definitionks O] x|
Land Lise Data I Soail Datal Slope I

—Land Use Grid

=)

—Choose Grid Field

| = o |
LookUp Table | Tahle Grid Valugs ---= Land Cover
Clazses

na location

SWAT Land Use Classification Table

Fieclazzity |
[verlay | Cancel L
73

The dialog is divided into three tabs: Land Use Data and Soil Data and Slope.

Figure 6.2

SECTION 6.7.2: LAND USE DATA

Define LandUse/LandCover layer:

1. Select the land use data layer by clicking the file browse button under the
next to the text box labeled Land Use Grid. A dialog box labeled Select
Land Use Data will appear (Figure 6.3).

94



%' Select Land Use =l

" Select Land Use layers] from the map

" Load Land Use datazet|s] from disk

Open

Figure 6.3

2. If the land use layer is already displayed in the map, choose Select Land
Use layer(s) from the map. If the land use layer is not displayed, select
Load Land Use dataset(s) from disk. Click Open.

a. If you select Load Land Use dataset(s) from disk:

i. A message appears asking if your data is projected. If it is not
projected, you should click No, then go back and project the land
use dataset using ArcToolbox.

Before opening the files [}3 %]

..T Is the grid or the shapefile projected?
L (It should be projected before continuing)

es o |

Figure 6.4

ii. If your data is already projected and you click Yes, a new dialog is
displayed for the user to browse to the land use dataset(s) (Figure
6.5). Either raster or vector datasets may be selected. If multiple
land use datasets are required to cover the area of analysis, then
multiple datasets can be selected in the file browse dialog.
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Select the file(s) A
Look in: I[:| Example] d El alﬁl%l IE

Examplel.mdb

Marne: IIanduse; landuze_zm
Shawe of type: IFIaster datazets ;I Cariel |

Figure 6.5

iii. After loading, you will receive a message describing the overlap
between the land use dataset and the watershed (Figure 6.6).

Infox x|

1 The landuse data have been succesfully loaded and clipped o
\,) the watershed boundary.

CLIP DATA

Cwerlap area (in map units): 419350000
Percentage of overlap: 99.31%

MoData area {in map units): 332820000

Figure 6.6

iv. If the data on disk that you select is a vector dataset, then you will
need to change the “Show of type” list in the file browse dialog and
then select the land use datasets (Figure 6.7).
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Select the file(s) k x|

Look in: I[:l landuse d El alﬁl%l IE =88

a LandUse. mdhb

Marne: II_cumbrnd.shp; |_pittpa.zhp
Shawe of type: IPD|_'.JgDn feature claszes ;I Cariel |
Figure 6.7

v. You will then be prompted to select the land use code field in the
land use dataset (Figure 6.8). This is the field that wil be converted
to the grid value in the raster that is created.

LI Ok |

LUCODE | Cancel |

Y

Land Use /Soils Grid C¢ [N O] x|
|'Pick field grid code values:

Figure 6.8

vi. The selected datasets are converted to a grid with the cell size set
to the base cell size. The base cell size is the cell size of the DEM.

vii. If there is not appropriate overlap between the land use dataset and
the watersheds, you will receive an error message (Figure 6.9).

ArcSWAT h 4

1 ) There is no overlap with the watershed grid.

Figure 6.9

b. If you select Load Land Use dataset(s) from the map (Figure 6.3)



i. You will be prompted to identify whether the dataset is grid or vector
format (Figure 6.10).

%' Select layer(s) from [ =lolx|

% Grid ' Shapefile or Feature Class

landuze
M ask
SourceDEM

Dpen |
Y

Figure 6.10

ii. Choose the name of the land use dataset from your map, and click
Open.

iii. If you choose Shapefile of Feature Class, then you will be prompted
to define the land use value field (Figure 6.8)

Note: The base cell size of the land use grid is automatically set to the same size as the
DEM grid cell. This is required to properly overlay the different maps for comparison.

3. When the land use dataset has been successfully loaded and clipped to
the watershed boundary a new layer will be added to the map.
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B £F Layers

B ManitoringPaint

# <all other values>
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+ Linking stream added Outlet
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Figure 6.11

The path of the resulting grid is shown in the text box labeled Landuse
Grid. The table that displays the landuse grid values with percent
watershed area and classification name will be blank. The land use value
field and the land use dataset lookup table will need to be defined (Figure
6.12).

Land Use /Soils/Slope Definition(x=i=]Ed
Land Use Data I Soil Datal Slope I

—Land Use Grid

E'Projects\rcGls _SWATNewProjectatersh
edGridLandlze14

—Chooge Grid Field

| o o
LookUp Table | Takle Grid Walues ---= Land Cover
Claszes

SWAT Land Use Classification Table

Figure 6.12




Tip: Prior to loading the land use map in a project, edit the SWAT Land use/Plant
Growth or Urban data base (see Section 14) to add any new types of land cover
required for the landuse map reclassification.

Define SWAT Land Cover associated with land use layer
categories using lookup table:

1. Select the Grid attribute field containing the codes/category values to be
reclassified.

L E— Y

Figure 6.13

|'Chuuse Grid Field

2. Click OK. The Value and Area(%) fields in the SWAT Land Use table will
become populated (Figure 6.14).

Yalue Areal#] I\L LandU zeSwat
27517

5111

16.99

328

1.10
0.02

LT | = D B2 —

Figure 6.14

3. To load land use classes from a lookup table, click on the Lookup Table
LookUp Table

button t~l'to select the land use lookup table to relate the grid
values to SWAT land cover/plant classes.

A dialog will appear that will ask you which land cover lookup table to use
with your land use grid. There are three choices (Figure 6.15). The LULC
USGS Table option will load the USGS LULC classifications. The NLCD
1992 table will load the NLCD 1992 classifications. The User Table option
will open a file browse dialog to select a user defined lookup table. Users
may refer to the usgs table and nlcd_lu table in the SWAT2005.mdb
database to review SWAT land cover codes for the USGS LULC and
NLCD 1992 classifications respectively.
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Land Cover Looluyj tﬁlﬂlﬂ

" LULCUSGS Table

 NLCD 1392 Table

" Lszer Table

Cancel |

Figure 6.15

Tip:  Prior to loading the land use map in a project, edit the SWAT Land use/Plant
Growth or Urban data base (see Section 14) to add any new types of land cover

required for the landuse map reclassification.

If the User Table option is selected, then the user has the option of loading
a text file (.txt), dBase (.dbf), or geodatabase table (.mdb) (Figure 6.16).
Select the appropriate type of table, choose the proper table, and then
click Select.

Note: Information on the land use classification or look-up table format (dBASE and
ASCII (.txt)) is provided in Section 3.

Select the table (*.dbf , *.txt or PGDBE tal % x|
Look in: I[:l Examplel d El alﬁl%l IE %Hg
hopDhmd. txt
hopDslr bt
hopOwnd, bt

] soilc. tet

Marne: IIuc.t:-:t
Show of type: ITe:-:t File ;I Cancel |

Figure 6.16




SWAT land cover/plant descriptions are assigned to land use layer in the
map and the LandUseSwat field in the in the SWAT Land Use
Classification Table is populated (Figure 6.17).

Value Areal¥] | LandUseSwat F.
51.11| PAST
16.99| FRSD
228 WATR
1.10] AGRL
0.02] IREN

[l el I o

Figure 6.17

You may also define the SWAT land cover classes for your land use grid
manually. You might want to do this if you do not have a land use lookup
table, or there are some land uses codes that are not found in your land
use lookup table, or if you want to redefine the SWAT land cover
description for one or more of the land use classifications in your dataset.
To define land cover/plant codes manually:

Tip:  If your land use lookup table results in a value of “NOCL” for the LandUseSwat
class, this indicates that there is no class in the SWAT land cover/plant database for
that grid class. If this occurs, you would want to either fix your lookup table, or manually

assign a land cover/plant class.

Define SWAT Land Cover associated with land use layer
categories manually:

1.
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To manually define a land cover class, double click in the LandUseSwat
column in the Swat Land Use Classification Table (Figure 6.18)

Yalue ArealZ] | LandU seSwat
3 FIT:

4 2.30 L\\\’

5

[

28.35

55.53

Figure 6.18

A dialog will appear and you will be asked to select either the crop or the
urban database to choose a land class from (Figure 6.19).



Land CoverData oK |
Cancel |

4

Figure 6.19

3. A dialog with a list box containing the possible classes to choose from will
appear (Figure 6.20). Select the land cover class you want to assign to the
current grid land use code and click OK.

%' SWAT-Land Co %;IEI x|

Select land cover/plant code

Agricultural Land-Close-grown->AGRC |«
Agncultural Land-Genenc--»AGRL
Agricultural Land-Row Crops-->AGRR

Alamo Switchirass-->5WEH

Alzike Clover--» CLWA,

Altai wildrye--»AYEA

Apple-->APPL

Azparagus--»H5PR

Bell Pepper--»PEFR

Bermudagrazs-->BEFRM

Big Bluestem->BBLS -l

Q. | Cancel | y

3

Figure 6.20

4. The selected land cover class will appear in the LandUseSwat column in
the SWAT Land Use Classification Table (Figure 6.21). Repeat this
process for all the land uses grid code that you want to define (or

redefine).
Yalue Areal¥] | LandUseSwat
] 77 *’-\LF*‘-‘*Q
4 830
5 28.35
B 55,59
Figure 6.21

Reclassify land use layer with SWAT land cover classes:

1. Once a LandUseSwat code has been assigned to all map categories, the
Reclassify button will be enabled. Click Reclassify. A message box will
appear if reclassification is successful.
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CETe——

W1 ) Land use reclassify cormpleted!

Figure 6.22

2. A new theme named "SwatLanduseClass" will be displayed in the map
(Figure 6.23).

J SWAT Project Setup «  Watershed Delineator »  Land Use and Soils »  Write Input Tables «  Edit SWAT Input v SWAT Simulation « |
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Figure 6.23

3. The land use data layer is now loaded.

SECTION 6.1.3: SoiL DATA LAYER
Define Soil layer:

1. Click on the Soil Data tab of the Land Use/Soils/Slope Definition too
(Figure 6.24).
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Land Use /Soils/Slope Defit [0 x|
Land Use Data  Soil Data I Slope I

—Soils Grid

Al

—Choose Grid Field

| = e

na location

—Options
" Mame  Stmuid+Mame " S5id
O Stmuid " Stmuid+Segn

LookUp Table | Table Grid Values ---= Soilz Attributes

SWAT Soil Clazzific ation Table

Fieclazzity |
[verlay | Cancel L
73

2. Select the soils data layer by clicking the file browse button under the next
to the text box labeled Soils Grid. A dialog box labeled Select Soils Data
will appear (Figure 6.25).

Select Soils Dataly =10 x|

" Select Sails layer(z] fram the map

Figure 6.24

™ Load Soils dataset(z] from disk

" Load ArcSwAT S STATSGO from disk

Open

Figure 6.25

3. If the soils layer is already displayed in the map, choose Select Soils
layer(s) from the map. If the soils layer is not displayed, select Load
Soilsdataset(s) from disk. In addition, if you have downloaded and
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installed the ArcSWAT US STATSGO database, you can select the Load
ArcSWAT US STATSGO from Disk option. Click Open.

a. If you select Load Soils dataset(s) from disk:

i. A message appears asking if your data is projected. If it is not
projected, you should click No, then go back and project the land
use dataset using ArcToolbox.

Before opening the files. [}3 %]

' Is the grid or the shapefile projected?
L (It should be projected before continuing)

es o |

Figure 6.26

ii. If your data is already projected and you click Yes, a new dialog is
displayed for the user to browse to the land use dataset(s) (Figure
6.27). Either raster or vector datasets may be selected. If multiple
land use datasets are required to cover the area of analysis, then
multiple datasets can be selected in the file browse dialog.

Select the file(s) x|
Look in: I[:l Examplel d El &lﬁll%l IE £:|838

[ZdExamplel.mdb
] amask

i dem

] dermcopy

] landuse

] landuse_sm
rmaskl

Shawe of type: IFIaster datazets ;I Cancel |

Figure 6.27

iii. After loading, you will receive a message describing the overlap
between the soils dataset and the watershed (Figure 6.28).



Info_x x|

i The soils data hawe been succesfully loaded and clipped to
\‘) the watershed boundary.

CLIP DATA

Cwverlap area (in map units): 421870000
Percentage of overlap: 99.91%

MoData area (in map units): 330310000

Figure 6.28

iv. If the data on disk that you select is a vector dataset, then you will
need to change the “Show of type” list in the file browse dialog and
then select the land use datasets (Figure 6.29).

Select the file(s) &k x|

Look in: I[:l Example2 d El alﬁl%l IE %Hg
1 landuse
e ts00. s hip

Marme: Istatsgo.shp
Shawe of type: IPD|_'.JgDn feature claszes ;I Caniel |
Figure 6.29

v. You will then be prompted to select the soil code field in the soils
dataset (Figure 6.30). This is the field that wil be converted to the
grid value in the raster that is created.

Land Use /Soils Grid CodexSus=1k]

Ok |
Cancel |

Y

MUID Ll

|'Pick field grid code values:

Figure 6.30
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vi. The selected datasets are converted to a grid with the cell size set
to the base cell size. The base cell size is the cell size of the DEM.

vii.  If there is not appropriate overlap between the land use dataset
and the watersheds, you will receive an error message.

ArcSWAT h X

\lj) There is no overlap with the watershed grid,

Figure 6.31

b. If you select Load Soils dataset(s) from the map (Figure 6.25)

i. You will be prompted to identify whether the dataset is grid or vector
format (Figure 6.32).

%' Select layer(s) from [y =lolx|

% Grid ™ Shapefile or Feature Class

LandUzeh
M ask
SourceDEM

Open |
Y

Figure 6.32

i. Choose the name of the soils dataset from your map, and click
Open.

iii. If you choose Shapefile of Feature Class, then you will be prompted
to define the land use value field (Figure 6.30)

Note: The base cell size of the land use grid is automatically set to the same size as
the DEM grid cell. This is required to properly overlay the different maps for

comparison.
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c. If you select Load ArcSWAT US STATSGO from disk (Figure 6.24),

then the ArcSWAT interface will automatically load the US STATSGO
grid from the “InstallationDir\Databases\SWAT_US_Soils.mdb”
geodatabase. It will perform the clipping to the watershed boundary,
load and apply any relevant soils lookup tables contained in the
database. When these operations are completed, you can move
directly to the Reclassify operation described below in step 4 of the
section called Assign soil attribute information using a look-up
table.

When the soils dataset has been successfully loaded and clipped to the
watershed boundary a new layer will be added to the map.

J SWAT Project Setup = Watershed Delineator ~  Land Use and Soils = Wirite Input Tables = Edit SWAT Input = SWAT Simulation ~ ‘

= 5[EN

=] MonitoringPoint

# «all other values=>
Type

& Linking stream added Outlet
& Marually added Outlet
& Manually added Inlet
4 Reservoir

= M Reach

= M \Watershed
O

= M LongestPath

= b Basin
[m)
= M LandSoils2
3
| E]
ms
mo
= M LandUseS
[ }8
[ M
M3
4
s
o
= b Mask

Figure 6.33

The path of the resulting grid is shown in the text box labeled Soil Grid.
The SWAT Soil Classification Table that displays the soil grid values with
percent watershed area and classification name will be blank. The soil grid
value field and the soil dataset lookup table will need to be defined (Figure

6.34).



Land Use/Soils /Slope Defin [0l x|

Land Use Data  Soil Data I Slope I

Soils Grid
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edGrichLandSoils1 2

—Options
 hame  Stmuid-Hame £ S5
£ Stmuid ) Stmuid+Sedgn

LookUp Table | Table Grid Values ---= Soilz Attributes

SWAT Soil Classification Table

Figure 6.34

Define SWAT Soil associated with soil layer categories:

1. Select the Grid attribute field containing the codes/category values to be
reclassified.

I Value ;I il

Figure 6.35

|'Chuuse Grid Field

2. Click OK. The Value and Area(%) fields in the SWATSoils table will
become populated (Figure 6.36).

Areal¥]

Figure 6.36

3. Soil map categories must be linked to one of two databases: the U.S.
STATSGO database or the User Soils database. STATSGO data for the
entire United States is included with an optional database download
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available from the SWAT web page. Information on the User Soils
database is provided in Section 15.

The interface allows map categories to be linked to the soil databases in
one of five ways. The database and linkage options are defined by the soill
option radio buttons (Figure 6.37).

Options
" Mame ' Stmuid+Mame i s5id
" Stmuid 9 Stmuid+Zegn

Figure 6.37

To link to the User Soils database, the Name radio button is selected. To
link a STATSGO map to the STATSGO soil database, the Stmuid,
Stmuid + Seqn, or Stmuid + Name radio buttons are used. STATSGO
maps are general soil distribution maps. STATSGO map associations or
polygons are comprised of many soil series. The Stmuid button will
assign data for the dominant soil series in the STATSGO polygon to
HRUs. The Stmuid + Segn or Stmuid + Name radio buttons provide
users with methods to assign data from a soil series other than the
dominant to HRUS. To link a soil series, or Soils5 map, to the STATSGO
database, the S5id radio button is selected.

As for land use, the attribute data required to link the map categories to
soil information in one of the two databases may be entered manually or
loaded from a look-up table.

Manually assign soil attribute data:

For user-provided soil data click the radio button labeled Name

1.
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* Mame

The Name column will be added to the SWAT Soil Classification Table.
Double click in the Name column of the record you want to assign a soil
name to (Figure 6.38).

Yalue Areal#] | Hame
3 T

4 2,30 %

5

[

28.35

55.53

Figure 6.38

A dialog box is displayed listing all soils in the User Soil database (Figure
6.39).
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Figure 6.39

Select the soil and click OK. The selected soil name is added to the
SWAT Soil Classification Table (Figure 6.40). Repeat his process for all
soils.

Yalue Areal¥) | Mame
3 7.77 FENTON,
4 8.30
3 2835
B 55.59
Figure 6.40

Tip:  Input your soils entry and data sets in the User Soils data base (See Section 15)

before you reclassify the Soil grid.

For the use of the STATSGO database the user has four options:

1.
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Stmuid. The State STATSGO polygon number is specified by the user
and the interface selects the dominant soil phase in the STATSGO
polygon to represent the soil attributed in the area mapped in the polygon.

a. Click the Stmuid radio button .

b. Double click the respective record. A dialog box will be displayed that
allows the user to enter the State STATSGO polygon number (Figure
6.41).



113

Define Stmuid number 3 %]
Enter 2 digit State numernc code and 3 digit State
STATSGO polygon (MUID] number

Cancel |

Figure 6.41

Type the Stmuid number in the text box. Click OK. The entry is now set in
the selected record.

S5id. The Soils5 ID number for USDA soil series data is specified by the
user.

a. Click the S5id radio button © 58

b. Double click the respective record. A dialog box will be displayed that
allows the user to enter the Soils5 ID number (Figure 6.42).

Define S5id string 3 X|

Enter Sails 5 1D [E character alphanumenic code]

Figure 6.42

Type the Soils5 ID number in the text box. Click OK. The entry is now set
in the selected record.

Stmuid+Seqn. The State STATSGO polygon number and sequence
number of soil phase is specified by the user.

a. Click the Stmuid + Seqn radio button = === :
b. Two joining attribute records must be defined for each map category.

c. When the Stmuid record is double-clicked, a dialog box (Figure 6.39) is
displayed. Enter the State STATSGO polygon number and click OK.
The Stmuid number is set in the selected record.
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d.

Double click the Seqn record. A dialog box will be displayed that allows
the user to enter a sequence number. This number is the ranking in
dominance (1=dominant, 2=second most dominant, etc.) used to select
the soil series data assigned to HRUs containing the STATSGO
polygon. (Figure 6.43).

Define Seqn number k x|

Enter Sequence number [4 digit masimum)

Figure 6.43

Type the sequence number in the text box. Click OK. The entry is now
set in the selected record.

Stmuid + Name. The State STATSGO polygon number and soil series
name is specified by the user.

a.

b.

Click the Stmuid + Name radio button
Two joining attribute records must be defined for each map category.

When the Stmuid record is double-clicked, a dialog box (Figure 6.39) is
displayed. Enter the State STATSGO polygon number and click OK.
The Stmuid number is set in the selected record.

. Double click the Name record. A dialog box will be displayed that allows

the user to enter a soil series name (Figure 6.44).

Define Name String k x|
Input Soil Mame [marimum 30 characters]

Figure 6.44

. Type the soil series name in the text box. Click OK. The entry is now

set in the selected record.



f. Repeat these steps until all soil joining attribute codes are defined.

Assign soil attribute information using a look-up table:

1. To load a look-up table select the soil look-up table by clicking on the
button labeled Look-up table Grid Values—Soil Attributes

LookUp Table | Tahle Grid Yalues ---= Sailz Attributes %

2. A browser will appear, allowing you to select and load the look-up table
from disk (Figure 6.45). The user has the option of loading a text file (.txt),
dBase (.dbf), or geodatabase table (.mdb). Select the appropriate type of
table, choose the proper table, and then click Select.

Select the table (*.dbf or *.txt)r _ x|
Look in: I[:l Examplel d El alﬁl%l IE %Ha

hopDhmd. txt

hopDslr bt
hopOwnd, bt

e, Bt

.... =0, bt

Marne: Isoilc.t:-:t
Show of type: ITe:-:t File ;I Cancel |
Figure 6.45

Note: Information on the soil classification or look-up table format (dBASE and ASCII

(.txt)) is provided in Section 3.

3. The interface will apply the selected lookup table the soil grid codes and
populate the SWAT Soil Classification Table (Figure 6.46).

SWAT Soil Classification Table
Value | Areal%) | Stmuid

E FET 48357
4 8.30 43613
g 28.35 48620
£ 55.59 43633
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Figure 6.46

4. Once the soil attribute codes have been assigned to all map categories,
the Reclassify button will be enabled. Click the 23 | putton.
5. A new map layer named "SwatSoilClass" will be displayed in the map
(Figure 6.47).
J SWAT Project Setup »  Watershed Delineator ¥ Land Use and Soils v Write Input Tables = Edit SWaT Input v SWAT Simulation ~ ‘
B 1
= [ MonitoringPoint
& <all other values>
Type
+ Linking stream added Outlet
e Manually added Outlet
+ Manually added Inlet
4 Reservoir
= @ Reach
B Eabershed
O
B M LongestPath
B ¥ Basin
o
=] SwatSnilClassilandSoils12)
=
[ITXa19
W THE2D
W TX633
=] SwatlandUseClass(LandUse14)
e
mPAST
WFRSD
W AATR
[CJAGRL
[CIUREM
Figure 6.47
6. The soil data layer is now loaded.

SECTION 6.7.4: SLOPE CLASSIFICATION

HRU analysis in ArcSWAT includes division of HRUs by slope classes in addition
to land use and soils. This is particularly important if subbasins are known to
have a wide range of slopes occurring within them. In ArcSWAT, users are
required to create a slope classification based on the DEM used during
watershed delineation, even if only a single slope class will be used.

To define slope classes:

1. Click on the Slope tab of the Land Use/Soils/Clop Definition tool (Figure
6.48).
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Land Use/Soils /Slope Defit [0l x|
Land Usze Datal Soil Data  Slope |

—Slope Dizcretization

% Single Slope ‘Watershed Min: 000 Mean 9
Slope Stats: :
" Multiple Slope Max 63 Median: ¥

—Slope Clazzes
MHurmber of Slope Claszes

Current Slope Class Clazs Upper Limit [%]

| = | J5]

SWAT Slope Clazsificabion Table

Feclazzity |
[yerlay | Cancel L
73

2. Information on the slope ranges within your watershed are displayed in the
Slope Discretization section. The Min, Max, Mean, and Median statistics
are provided. These will help to determine the number of slope classes
required and the ranges for those classes.

Figure 6.48

3. Select the Single Slope option if only one slope class is desired for the
HRU delineation (Figure 6.49).

Slope Dizcretization

%ﬁ' Single Slope “Watershed Min: 000 Mean .9

Slope Stats:
" Multiple Slope baw 63  Median: .7
Figure 6.49
4. Select the Multiple Slope option if more than one slope class is desired

for the HRU delineation. If Multiple Slope is selected, then the Slope
Classes section will become enabled (Figure 6.50).
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—Slope Claszes
Mumber of Slope Claszes

Current Slope Class

| [

Clazs Upper Limnit [%)
| fodld |

SWAT Slope Classzification Table

Figure 6.50

Choose the Number of Slope Classes from the |
combo box. You may select from 1 to 5 slope classes. More classes than
5 are impractical and 3 or fewer slope classes are sufficient for most

situations.

After selecting the Number of Slope Classes,
Classification Table is enabled and the number of rows corresponding to
the number of slope classes is added to the table (Figure 6.51).

Mumber of Slope Claszes

the SWAT Slope

 Slope Claszes
MHumber of Slope Clazses
1l
Current Slope Class

| —

Clazs Upper Limit [%]
| forld

SWAT Slope Classzification Table

Class Lower Limit | Upper Limit

1
2

Figure 6.51



10.

Current Slope Clazs

Select the Current Slope Class from the I [ combo box.
Clazs Upper Limit [%]

|2

Then enter the upper limit for that slope class in the text
box. The units for the classes are in percent (%). Then click the Add
button. The SWAT Slope Classification Table is update to reflect the class
definition added (Figure 6.52).

SWAT Slope Classification Table

Class Lower Limit | Upper Limit
1 1] 2
2 2 3399

Figure 6.52

Repeat this procedure for all the slope classes defined. You will not be
required to enter a slope Class Upper Limit for the highest slope class.
This will be set at 9999 by default.

When slope class definition is complete, click the Reclassify button. A new
layer called LandSlope will be added to the map.

Slope class definition is complete.

SECTION 6.7.5: OVERLAY OF LANDUSE, SOIL, AND SLOPE LAYERS
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When the land use, soil, and slope grids are reclassified the ﬂI\J
button is enabled. Click the Overlay button.

A message box signals the end of the overlay process (Figure 6.53)

ArcSWAT )

1 ) Finished Land Use/Sails/Slope Definition

Figure 6.53



A new layer called FullHRU will be added to the map (Figure 6.54). This
dataset will contain the unique combinations of all the land use, soils, and
slope classes.

= £F Layers -
B ¥ MonitoringPaint
# <all other values>
Type
& Linking stream added Outlet
e Manually added Cutlet
+ Manually added Inlet
4 Reservoir
= M Reach
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=
B2 M Wwatershed
O
B M LongestPath
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o
B LandSioped andSiope2)
Slope(36)
-1
119999
B M SwatSoilClass(LandSoils14)
Classes
I TX357
W TXE1D
W TXe20
W TXG33

Figure 6.54

3. A report named Land Use, Soils, Slope Distribution is generated during
the overlay process. This report provides a detailed description of the
distribution of the land use, soil, and slope classes in the watershed and
all the sub-watersheds. To access this report, click on HRU Analysis
Reports item under the HRU Analysis menu. A dialog will appear listing
the available reports (Figure 6.55)

HRU Analysis Repo [}\?—JElﬂ

Select Report

Land Uze, Sails, Slope Distribution

Cancel | ]y |

Figure 6.55

4. Select Land Use, Soils, Slope Distribution and click OK. The report will
appear in a text editor (Figure 6.56).
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B | andUseSoilsReport.bxt - Notepad 3 -0 x|
File Edit Format “iew Help
| -
petailed LAMDUSE/SOIL/SSLOPE distribution swAT model class Date: 11/22/2006 12:00:00 AmM Time: 10:12:32.8211572
Area [ha] Arealacres]
watershed 42225, 5568 104342, 5568
HMumber of subbasins: 13
Area [ha] Arealacres] %wat.Area
LANDUSE !
Range-Grasses —-» RNGE 11537. 0000 28508.5039 27.32
Pasture --» PAST 21432, 0000 52959, 5436 50.78
Forest-Deciduous --> FRSD 7125.0000 17606, 2313 16.87
water --» WATR 1375. 0000 3397.6938 3.28
agricultural Land-Generic --» AGRL 458, 0000 1134.2120 1.09
rResidential --» URBN &. 0000 19,7684 0.0z —
SOILS:
TH357 3277.0000 8097. 6309 7.78
THELD 3478, 0000 8594.311%9 8.24
THGE20 11899, 0000 29403, 0240 28.18
THB33 23282.0000 57530. 9881 55.14
SLOPE:
0-1 28627.0000 FO738.7484 67.79
1-9959 13309. 0000 32887.2043 31.352
Area [ha] Arealacres] %wat.Area %sub.Area
SUBBASIN # 1 3413.0000 8433.60937 8.08
LANDUSE:
Range-Grasses —--»> RNGE 1242.0000 3069, 0441 2.94 36.39
Pasture --»> PAST 1265, 0000 3125.8783 3.00 37.08
Forest-Deciduous --> FRSD 621, 0000 1534,5221 1.47 18.20
water --» WATR 30,0000 74,1315 Q.07 0.88
Agricultural Land-Generic --» AGRL 247, 0000 010, 3454 0.58 7.24
SOILS:
TxA33 3405, 0000 8413, 0253 8. 08 99,77
SLOPE:
0-1 2067, 0000 5107, 6604 4,90 60,56
1-555 1338, 0000 3306.2649 3.17 39.20
Area [ha] Arealacres] %wat.aArea %sub.Area
SUBBASIN # 2 2354, 0000 5816. 8517 5.57
LANDUSE !
Range-Grasses —-» RNGE 738.0000 1823.6345 1.75 31.35
Pasture —-» PAST 1202. 0000 2070.2021 2.85 51.06
Forest-Deciduous --> FRSD 370.0000 ol4. 2885 0.88 15.72
water --» WATR 12.0000 29,8528 0.03 0.51
agricultural Land-Generic --» AGRL 24,0000 58,3052 0.086 1.02
SOILS:
THE33 2344, 0000 5797.0833 5.58 99,66
SLOPE:
0-1 1583. 0000 3911.6722 3.75 67.25
1-9550 T63.0000 1885.4112 1.81 32.41
Area [ha] Arealacres] %wat.Area %sub.Area
=
Figure 6.56
5. Once the overlay process is complete, the user may proceed with

determination of hydrologic response units (HRUs).

SECTION 6.2: HRU DEFINITION

Purpose

Once the land use, soil, and slope data layers have been imported overlaid, the
distribution of hydrologic response units (HRUs) within the watershed must be
determined. The HRUs Definition command in the HRU Analysis menu allows
the user to specify criteria used in determining the HRU distribution. One or more
unique land use/soil/slope combinations (hydrologic response units or HRUs) can
be created for each subbasin.
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Application

Subdividing the watershed into areas having unique land use and soil
combinations enables the model to reflect differences in evapotranspiration and
other hydrologic conditions for different land covers/crops and soils. Runoff is
predicted separately for each HRU and routed to obtain the total runoff for the
watershed. This increases the accuracy of load predictions and provides a much
better physical description of the water balance.

The user has two options in determining the HRU distribution: assign a single
HRU to each subwatershed or assign multiple HRUs to each subwatershed. If a
single HRU per subbasin is selected, the HRU is determined by the dominant
land use category, soil type, and slope class within each watershed. If multiple
HRUs are selected, the user may specify sensitivities for the land use, soil, and
slope data that will be used to determine the number and kind of HRUs in each
watershed.

Key Procedures
e Select single or multiple HRUs per subwatershed
e For multiple HRUs, define land use and soil threshold levels

e Optional: Set land use refinement parameters to split HRU land use classes
and define special land uses exempt from threshold levels

e Click the OK button to determine the HRU distribution

Detailed Operations

1. Select HRU Definition from the HRU Analysis menu. The HRU Definition
dialog box will be displayed with the HRU Thresholds tab activated (Figure
6.57).
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% HRU Definition k - (O] x|
HREU Thresholds | Land Use Refinement [ptional] I
—HRL Definition Threshold
{* Dominant Land Use, Soils, Slope % Percentage
" Multiple HRU s ) firea
—Land uze percentage [%] over subbasin area
ID =
1
I =]
—5Soil clazz percentage (%] over land uze area
Ig E4
1
I 100
—Slope clazz percentage (] over zoil area
Ig 4
|
I 100
Create HR s | Cancel |
A
Figure 6.57

The dialog box has two radio buttons: Dominant Land Use and Soil and
Multiple HRUs. The user must select the button for the method used to
create HRUs.

a. The Dominant Land Use and Soil option will create one HRU for each
subbasin. The dominant land use, soil, and slope class in the subbasin
are simulated in the HRU. To activate this option, select the radio
button.

b. The Multiple HRUs option will create multiple HRUs within each
subbasin. This option is selected by default. To activate this option,
select the radio button.

Three slide bars and the Threshold options are now enabled (Figure
6.58). The thresholds can be based on either a percentage of area or
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an absolute area. These options are controlled by the Percentage and
Area radio button options in the Threshold section.

—HRU Definition Threzhold
" Daminant Land Use, Soils, Slope %" Percentage
' Multiple HRL  Area

—Land uze percentage [%) over subbasin area

ID z
|
|) 1
I =]
—Soil clazz percentage (%] over land uze area
Ig E4
|
1] 100
—Slope class percentage (%) over zoil area
ID z
|
I 100
Figure 6.58

The land use slider bar controls the threshold level used to eliminate
minor land uses in each subbasin. Land uses that cover a percentage
(or area) of the subbasin area less than the threshold level are
eliminated. After the elimination process, the area of the remaining land
uses is reapportioned so that 100% of the land area in the subbasin is
modeled.

For example, assume there is a subbasin that contains

35% agricultural land in corn

30% pasture
21% forest

10% agricultural land in orchard

4% urban
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If the threshold level for land use is set to 20%, HRUs would be created
for pasture, forest, and corn. The areas of modeled land uses would be
modified as follows:

e corn: (35% + 86%) x 100% = 41%
e pasture: (30% + 86%) x 100% = 35%
e forest: (21% + 86%) x 100% = 24%

where 86% was the percentage of the subbasin originally covered by
pasture, forest, and corn.

The soil slider bar controls the creation of additional HRUs based on
the distribution of the selected land uses over different soil types. This
scale is used to eliminate minor soils within a land use area. As with the
land use areas, once minor soil types are eliminated, the area of
remaining soils is reapportioned so that 100% of the land use area is
modeled.

For example, assume that the overlay performed by the interface during
the land use, soil, slope overlay identified the following soil distribution
for pastureland in the subbasin:

20% Houston Black

e 25% Branyon
e 15% Heiden
e 10% Austin
® 7% Stephen
e 6% Denton

e 5% Frio

® 4% Purves

e 3% Bastrop
e 2% Altoga

e 1% Eddy

® 1% San Saba

e 1% Ferris
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If the threshold level for soils within a land use area is set to 10%, the
following HRUs will be created for this example:

pasture/Houston Black

pasture/Branyon

pasture/Heiden

pasture/Austin

This process is performed for every land use modeled in the subbasin.

The slope slider bar controls the creation of additional HRUs based on
the distribution of the selected soil types over different slope classes.
This scale is used to eliminate minor slope classes within a soil on a
specific land use area. As with the land use areas and soil areas, once
minor slope classes are eliminated, the area of remaining slope classes
is reapportioned so that 100% of the soil area is modeled.

For example, assume that the overlay performed by the interface during
the land use, soil, slope overlay identified the following slope
distribution for Branyon soil on pastureland in the subbasin:

® 50% 0 -1% slopes
® 35% 1%-2% slopes
o 15% > 2% slopes

If the threshold level for slope within a soil on a land use area is set to
20%, the following HRUs will be created for this example:

e pasture/Branyon/0-1% slopes

e pasture/Branyon/1%-2% slopes

This process is performed for every soil on every land use modeled in
the subbasin.

The threshold levels set for multiple HRUs is a function of the project
goal and the amount of detail desired by the modeler. For most
applications, the default settings for land use threshold (20%) and soil
threshold (10%) and slope threshold (20%) are adequate.

i. Specify the Landuse threshold level by moving the pointer on the
first slide bar (Figure 6.59).



Land use percentage [%] over subbasin area

E— %

|
1] G0

Figure 6.59

ii. Specify the Soil threshold level by moving the pointer on the
second slide bar (Figure 6.60).

Soil class percentage [%] over land use area %
[10 %
|
1 ' |) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 1
1 100
Figure 6.60

iii. Specify the Slope threshold level by moving the pointer on the third
slide bar (Figure 6.61).

Slope clazs percentage [%] over zoill area
20 %
|
1] 100
Figure 6.61

iv. The slider bar minimum and maximum values will be set based on
valid values within the datasets. However, if you type a value in to
one of the text boxes that is beyond the valid range for the slider,
you will receive the following error message:

ArcswATR x|

\lj) '85" is not a valid value for “alue', “Yalue' should be between Tinimum' and Maximum'.

Figure 6.62

3. At this point, the user has the option of performing some additional land
use refinements before applying the thresholds and creating the HRUs.
On the Land Use Refinement (Optional) tab, the user has the option to
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define certain land use classes to split into multiple “sub-land uses” and
the option to set special land uses “exempt” from the land use threshold
setting defined.

HRU Definition & -8 x|
HRU Thiesholds  Land Use Refinement [0 ptional) I

—Land Uze Split
Select Mew Land Use to Spht Select Splt Land Use to Edit

=l =

Add Sub-Lu

Delete Sub-Lu

Remave Split
Land Usze

Cancel Edits Save Edits

—Land Uze Threzhaold Exemptions
Add Exempt Land Uge Exempt Land Uzes

=

Delete Exernpt Lu

Create HR s | Cancel |
y

Figure 6.63

Set land use split settings:

Users may wish to split a land use grid classification into multiple, more specific
land cover or crop classes. A common occurrence of this will be when the source
spatial dataset contains a broad land use classification such as “Row Crops”.
Users may want to model “corn” and “soybean” independently. This can be
accomplished by splitting the “Row Crops” land use into sub-land uses.

1. To select a land use to split, select a land use from the Select New Land
Use to Split combo box (Figure 6.64). This combo box will contain all the
land uses in your watershed that have not already been split.
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Select Mew Land Uze to Split
[4GRL |

Figure 6.64

2. A new record will appear in the Sub land Use Table (Figure 6.65). This
table has three columns: 1) Landuse represents the “parent” land use
class defined based the spatial dataset and lookup t able. 2) Sub-Lu
represents the sub-land use component of the parent land use class. 3)
Percent represents the percent of the parent Landuse that the Sub-Lu
covers. By default, when a new land use to split is selected, the parent
land use will be added as a sub-land use in the table, and the Percent set

to 100.
Landuse |Suh-Lu |F'ercent
Add Sub-Lu AGRL AGRL 100
Delete Sub-Lu
Remowve Split
Land Uze
Cancel Editz | Save Edits |
Figure 6.65

3. To an addition sub-land use, click the Add Sub-Lu button.

4. A dialog will appear that contains a list of the land cover types from the
SWAT crop database (Figure 6.66). Select the sub-land use you want to
create, and click OK.

Sub-Landuse 3 ~=|0f x|

Select Sub-Landuze

WEAS [Winter Pazture ] :I
RMGE [ Range-Grazses |

RMGE [ Range-Bruzh )

SWRM [ Southwestern US [Arid] Range | —I
WO TR [ W ater

CSIL [ Com Silage ]

SCRM [ Sweet Carm ]

EGAM [ Eastern Gamagrass |

GRSG [ Grain Sorghum

SGEHY [ Sarghurm Hayw )

JHGR [Johnsongrass | ;I

Cancel | Ok |

Figure 6.66
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The new sub-land use will appear in the Sub Land Use Table (Figure
6.67). Add additional sub-land uses if needed.

—Land Uze Split

Select Mew Land Usze to Split Select Sphit Land | ze to Edit

= = | <]

Landusze | Sub-Lu | Percent
Add Sub-Lu AGRL AGRL 100
» AGAL CORM 100
Delete Sub-Lu AGAL S0vE 100 t'
R emowve Split
Land ze
Cancel Editz Save Editz
Figure 6.67

To delete a sub-land use, select the record to delete and click Delete
Sub-Lu. The sub-land use is removed from the table (Figure 6.68)

—Land Use Split
Select Mew Land Uze to Split Select Split Land Use to Edit

AGRAL ~| | ~|

Landuze |Suh-Lu |F'ercent

Add Sub-Lu AGRL CORW 100
- AGAL SO0vE 100

Delete Sub-Lu

Remove Split
Land Use

Cancel Edits Save Editz

Figure 6.68

Set the Percent values by typing directly in the table. The sum of the
percents MUST add up to 100. If the percents do not add up to 100, an
error message will appear (Figure 6.69) after you click on the Save Edits
button.
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Delete Sub-Lu |

ArcSWAT x|

\lj) The Sub-Landuse percentages must add up to 100 '

Ok

Landuze | Sub-Lu | Percent
Add Sub-Lu 3 AGRL CORM 40
AGRL SOveE 40

Figure 6.69

Once the percents are set correctly, click the Save Edits button. A
message indicating the edits were successfully saved will appear (Figure
6.70). In addition, a table called SplitHrus is written to the SWAT Project
geodatabase. This table keeps track of the parent land uses that have
been split, their sub-land uses, and their percents.

ArcSWAT » ST
\ij) Edits Saved!

Ok,

Figure 6.70

The Sub Land Use Table will now be clear. You can now select a new
land use to split or go back and edit the one you just defined.

You may want to edit the percents of the sub-land uses you have defined
for a parent land use. To do this, select the split land use from the Select
Split Land Use to Edit combo box (Figure 6.71)

Select Split Land Use to Edit
|4GRL |

Figure 6.71

The current percent settings appear in the Sub Land Use Table (Figure
6.72)



—Land Use Split
Select Mew Land Usze ta Split Select Splt Land Uze to Edit

=] |f-‘«GHL =]

Landuze |Sub-Lu |F'en:ent

Add Sub-Lu AGAL CORM B0
AGAL SO0YE 40

Delete Sub-Lu

Remove Split
Land Uze

Cancel Edits Save Edits

Figure 6.72

12.  You can now edit the percent values in the table, or add additional sub-
land uses. If you decide against your edits, you can click the Cancel Edits
button, and the editing session will stop with the previous settings restored

13. To remove a split land use and return that land use to its original, single
class state, click on the Remove Split Land Use button while the land
use is being edited in the Sub Land Use Table. That land use will now
appear back in the Select New Land Use to Split combo box (Figure 6.73).

Select Mew Land Ize to Split

| =1

Figure 6.73

14.  The land use splitting settings are now complete!

Set land use threshold exemptions:

The land use threshold set on the HRU Thresholds tab sets a percentage (or
area) that a land use must cover within a subbasin in order to be included as part
of an HRU. There may often be occasions where the user wants to include
specific land uses as part of an HRU, even if their extent is below the threshold.
To accommodate this, the user may specify which land uses are exempt from the
threshold criteria. The Land Use Thresholds Exemptions section is shown in
Figure 6.74.
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—Land Uze Threzhold Exemptions
Add Exempt Land Usze % Exempt Land Uzes

I

Delete Exempt Lu

Figure 6.74

1.
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To select a land use to make exempt, select it from the Add Exempt Land
Use combo box (Figure 6.75). This combo box will contain all the land
uses in your watershed that have not already been set as exempt. NOTE:
If you have defined split land uses, then this combo box will contain the
name of the parent land use, not the sub-land uses.

Add Exernpt Land Uze

! =

Figure 6.75

The selected land use will then appear in the Exempt Land Uses list box
(Figure 6.76). A table called LuExempt is written to the SWAT Project
geodatabase. This table contains a list of the exempt land uses for the
current project.

Add Exempt Land Use Exempt Land Uzes

| ;| AGAL

Delete Exempt Lu

Figure 6.76

To remove a land use from the exempt group, select it in the Exempt
Land Uses list box (Figure 6.77), and click the Delete Exempt Lu button.

Delete Exempt Lu M

Exempt Land Uses
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Figure 6.77
Once all HRU threshold and land use refinement settings are complete,

. Create HREU=
click the Create HRUs button

Once the HRUs are created a message dialog pops up (Figure 6.78).

ArcSWAT » x|

\!l) Completed HRU distribution

Figure 6.78

Click OK.

A report named Final HRU Distribution is generated during the HRU
definition process (Figure 6.79). This report provides a detailed description
of the distribution of the land use, soil, and slope classes after application
of thresholds for the watershed and all the sub-watersheds. The number
of HRUs with the land use/soil/slope classes and aerial extent are listed
for each subbasin. To access this report, click on HRU Analysis Reports
under the HRU Analysis menu. Select Final HRU Distribution and click
OK.



B HRULan —[olx]|
File Edit Format ‘“iew Help
| -
SWAT model  simulation Date: 11,/22/2006 12:00:00 AmM Time: 00:00:00
MULTIPLE HRUS Landuse/soil/slope OPTION THRESHOLDS @ 20 / 20 / 25 [%]
wWumber of HRUs: 71
Humber of Subbasins: 13
area [ha] arealacres]
watarshed 42225. 9908 104342, 5568
Area [ha] Arealacres] xwat.aArea
LANDUSE :
Range-Grasses --» RNGE 13387. 6637 33081. 5864 31.70
Pasture --» PAST 25062. 9540 61931.8125 50.35 b
Forest-Deciduous --> FRSD 2781.605% 65873.4871 6.59
water --r WATR 993.77a2 2455, 6707 2.35
SOILS:
TX633 24679, 6035 60084, 5343 58.45
TX620 123G8. 8744 30638. 2387 20,356
TX619 2843, 2861 7025.0021 6.73
TX357 2304, 2357 5683, 8817 5.485
SLOPE:
0-1 30592.2782 753585.0402 72.4%
1-9595 11633.7216 28747.5077 27.55
area [ha] arealacres] ¥wat.area %sub.Area
SUBBASIN # 1 3413, 0000 B423.6037 B.08
LANDUSE :
Range-Grasses --» RNGE 1630, 8440 4178.1602 4.00 49, 54
Pasture --» PAST 1722.1560 4255.5335 4.08 50.486
SOILS:
THB33 3413. 0000 B423.6037 B.08 100. 00
SLOPE:
0-1 19%1. 7108 4921. 6170 4.72 58.36
1-94599 1421. 2882 3512.0767 3.37 41.64
HRUs
1 Range-Grasses —-> RNGE/TX&33/0-1 952.4518 2452, 3984 2.35 29.08 1
2 Range-Grasses —-> RNGE/TX633/1-9999 608, 3021 1725, 7618 1l.6% 20,46 2
3 Pasture —-> PAST/Tx&633/0-1 050, 2585 2469, 2186 2.37 20,28 3
4 Pasture —-> PAST/Tx633/1-0990 722.8971 1786.3149 1.71 21.18 4
area [ha] arealacres] %wat.area %sub.Area
SUBBASIN # 2 2354, 0000 SEL16.BIL17 5.37
LANDUSE :
Range-Grassas --» RNGE 8G5.4907 2212.8024 2.12 38.04
Pasture --» PAST 1458, 5083 3604, 0404 3.45 1. 96
SOILS:
THE33 2354, 0000 SEL16.BIL17 5.37 100. 00
SLOPE:
0-1 15%0. 7701 3030.8725 3.77 67. 58
1-9G90 763.2209 1885.5702 1.81 32.42
HRUs
5 Range-Grasses —-> RNGE/TX633/0-1 583. 6464 1442, 2194 1.38 24.79 1
4] Range-Grasses —-> RNGE/TX633/1-9999 311.384432 770.5829 0.74 13.25 2
7 Pasture —-> PAST/Tx&633/0-1 1007.12357 2488.6531 2.38 42.78 3
8 Pasture —-»> PAST/TX633,/1-99993 451. 3856 1115.3963 1.07 19.18 4

Figure 6.79

8. An ArcSWAT geodatabase table called hrus is also created and added to
the current map document. This table provides a detailed distribution of
the HRUs, land use, soil, and slope classes in the watershed and all
subwatersheds (Figure 6.80).

Bl m Attributes of hrus
=& Layers i o~ SUBBASIN ARSUB LANDUSE ARLY soiL -
& 8 EProjectsiarcals_SwaT\Newprojecti | |5 T T 473.006006 [7HOE
= Y ArcHydro 7 1
= B MonitoringPoint 3 1 1722155967 |T¥633
® <all other values> [ 1 3413000006 [PAST 1722155067 |T633
Type 5 2 2354000004 [RNGE 885490723 633
o Linking steam sdded et G 2 2354.000008 [RHGE B85 400723 633
o e e outit 7 2 2354.000004 AT T458.509281 |16
v 8 2 2354 000004 PAST 1458 509281 | THE33
+ Manually added Inlet 5 5 ]
® Reservair 0 5
5 Reach @ 3 14547611 [1X620
= n 3 1S4 16D
© B Watershed 13 3 2514642611 |TX633
O i s 7.935838 RHGE T55a5745eE X620
5 ® LongestPath 7S 4 267.985838 RHGE Ts5asTasee X630
1 4 57.936038 RNGE T55a£7 458 1B
. 7 s 7 93988 AT 3708.325404 TX620
CllElL== g 18 4 67 933938 |PAST 3708 325404 | TXE33
o 19 4 5267 993936 [PAST 3708325404 | 14633
B 8 FulbRY = 5
m 2 5 1819040721 |TXE33
& uncomb % 5 a0 [1X6%
B uso e s 5745.986840 FRSD BSE0B1111 (T3
=m = : e T
) 3 E:Projects\ArcGIS_SWAT\NewProjectyy! = : i -
Gl LandSiope (LandSlope2) 27 B 4527 999954 RMGE 181
Slope(%) ] 5 4527.939954 pAsT
mo1 = B a527.939854 AT
1909 <
= & SwaiSniClass(Landsoils14)
Recordt 14] [ 1 (21| Show:[ Al Selected | Records (Dou of 71 Selected jons_~
Classes P ] [ ) g

Figure 6.80
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SECTION 7:IMPORT WEATHER DATA

Weather data to be used in a watershed simulation is imported once the
HRU distribution has been defined. Weather data is loaded using the first
command in the Write Input Tables menu item on the ArcSWAT toolbar. This tool
allows users to load weather station locations into the current project and assign
weather data to the sub-watersheds. For each type of weather data loaded, each
sub-watershed is linked to one gage.

1. Select Weather Stations from the Write Input Tables menu The Weather
Data Definition dialog is displayed (Figure 7.1)

%'Weather Data Definition % =[O0 x|

Relative Humidity Data I Solar Radiation Data I Wind Speed Data I
"wWeather Generatar Data | R airfall Datal Temperature Datal

' |J5 Databaze al

" Custom Databaze

Locations T able: I ﬂ

Cluit | 1] 4

Figure 7.1

2. The Weather Data Definition dialog is divided in six tabs: Weather
Generator Data, Rainfall Data, Temperature Data, Solar Radiation Data,
Wind Speed Data and Relative Humidity Data. The first section listed,
Weather Generator Data, must be set. The interface will not allow the
user to perform other input data processing until the Weather Generator
Data, is defined. The other five sections allow the user to choose between
simulated or measured climate data for specific types of data.

a. Weather Generator Data: In this section (Figure 7.2) the user must
define the data used to generate various weather parameters. Data
loaded in this section is used to build .wgn files for the dataset. For
more information on the type of data used to generate weather data,
please see the SWAT2005 Theoretical Documentation and the
SWAT2005 User's  Manual.

136



Weather station locations and weather generator data are obtained
from one of two sources: the built-in US database or the User Weather
Stations database.

Fielative Humidity D ata | Solar Radiation Data I Wind Speed Data I

“Weather Generator Data | R ainfall Datal Temperature Datal %

' U5 Database al

" Custom Database

Locations T able: I El

Figure 7.2
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US database: The US database contains weather information for
1,041 stations around the United States and is provided with the
interface.

In order to load and geocode the US database, select the US

Database radio button © US Database

Click the Bl button.

ii. Custom database: This option is used to load custom weather

generator data stored in the User Weather Stations database.

Select the Custom database radio button ©* CustomDatabass
Click the open file folder button next to the Locations Table text
box.

A file browser (Figure 7.3) allows you to select the location table for
the weather generator stations. This table may be a dBASE or text
table format. The location table is prepared by the user following the
format described in Section 3.
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Import Table Weagages » A %]
Look ir: I[:| Examplel d El al ﬁl [ I IE £=|88
hrmolList.dbf hap3pcp.dbf OutletTable2, dbf st
hopOhird, dbf hopdpep. dhf OutletTablerri, dbf [El ten
hopOpep. dbf Inlet.dbf pepfirk.dbf trmy
hopOpcpH.dbf Inlets.dbf pepfork_altl.dbf trry
hapOslr.dbf uc.dbf pepfiork_alt2,dhf tmy
hopOwnd, dbf lucsplit.dbf pepfork_hour by, dbf tmy
hoplpcp.dbf lucsplitt.dbf PntSrc.dhf trmy
hoplpcpH.dbf nutrient, dbf slrList.dbf wo
hop2pcp.dbf OutletTable.dbf soilc.dbf Wi
4| | -l
M arne: I Add
Show of type: |G el Cancel |

Figure 7.3

Highlight the name of the weather generator location table and click
Add. The browser will close and the path to the gage location table
will be displayed in the Locations Table text box.

b. Rainfall data (optional). In this section the user can import measured

precipitation data for use in the project (Figure 7.4).

Relative Hummdity D ata I Solar Radiation Data I "Wind Speed Data I [%
‘Wieather Generator Data  Rainfall Data | Temperature Datal

= Simulation Frecip Timestep I ;I
¥ Raingages

Locations T able: I El

Figure 7.4

To use measured precipitation data, select the Raingages radio button
* Raingages.  Next select either Daily or Sub-Daily from the Precip.

Timestep combo box | ==P Timestep [oiy =l Click the open
file folder button next to the Locations Table text box.

A file browser will appear that allows you to select the Precipitation
gage location table. This table may be a dBASE or text table format.
The rain gage location table must be prepared by the user following the
format described in Section 3.



139

Highlight the name of the precipitation gage location table and click
Add. The browser will close and the path to the gage location table will
be displayed in the Locations Table text box.

Note: The individual precipitation gage data files must be located within the same
folder as the precipitation gage location table.

. Temperature data (optional) In this section the user can import

measured temperature data for use in the project (Figure 7.5).

Relative Hummidity D ata ! Solar Radiation Data I "Wind Speed Data I %
Weather GeneratDrDataI Rainfall Data  Temperature Data i

" Simulation

% Climate Stations

Locations T able: EI

Figure 7.5

To use measured temperature data, select the Climate Stations radio

button f* CimateStalions  Click the open file folder button next to the
Locations Table text box.

A file browser will appear that allows you to select the Temperature
gage location table. This table may be a dBASE or text table format.
The temperature gage location table must be prepared by the user
following the format described in Section 3.

Highlight the name of the temperature gage location table and click
Add. The browser will close and the path to the gage location table will
be displayed in the Locations Table text box.

Note: The individual temperature gage data files must be
located within the same folder as the temperature gage
location table.

. Solar Radiation data (optional) In this section the user can import

measured solar radiation data for use in the project (Figure 7.6).
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Wwieather Generator D ata i Raintall D ata | Temperature Data I [%
Fielative Humidity Data  Solar Radiation Data | Wind Speed Data I

% Simulation

" Solar Gages

Locations T able: I El

Figure 7.6

To use measured solar radiation data, select the Solar Gages radio

button © @rGa2=  click the open file folder button next to the

Locations Table text box.

A file browser will appear that allows you to select the Solar gage
location table. This table may be a dBASE or text table format. The
solar gage location table must be prepared by the user following the
format described in Section 3.

Highlight the name of the solar gage location table and click Add. The
browser will close and the path to the gage location table will be
displayed in the Locations Table text box.

Note: The individual solar gage data files must be located
within the same folder as the solar gage location table.

. Wind Speed data (optional) In this section the user can import

measured wind speed data for use in the project (Figure 7.7).

WeathetﬁeneratDrDataI HainfaIIDataI Temperature Datal
Relative Hummdity D ata H Solar Radiation Data  */ind Speed Data | %

% Simulation

" Wind Gages

Locations T able: EI

Figure 7.7

To use measured wind speed data, select the Wind Gages radio button

* wirdGages  Click the open file folder button next to the Locations

Table text box.
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A file browser will appear that allows you to select the Wind gage
location table. This table may be a dBASE or text table format. The
wind gage location table must be prepared by the user following the
format described in Section 3.

Highlight the name of the wind gage location table and click Add. The
browser will close and the path to the gage location table will be
displayed in the Locations Table text box.

Note: The individual wind gage data files must be located
within the same folder as the wind gage location table.

. Relative humidity data (optional) In this section the user can import

measured relative humidity data for use in the project (Figure 7.8).

‘Wweather Generator D ata I Rainfall Data I Temperature Data I
Relative Humidity 0 ata l Salar Badiation [ata I find Speed Data I %

&+ Simulation

" Relative Humidity Gages

Locations Table: I _El

Figure 7.8

To use measured relative humidity data, select the Relative Humidity

Gages radio button  Relative Humidiy Gages  Click the open file folder
button next to the Locations Table text box.

A file browser will appear that allows you to select the Humidity gage
location table. This table may be a dBASE or text table format. The
humidity gage location table must be prepared by the user following the
format described in Section 3.

Highlight the name of the humidity gage location table and click Add.
The browser will close and the path to the gage location table will be
displayed in the Locations Table text box.

Note: The individual humidity gage data files must be located
within the same folder as the humidity gage location
table.
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Once all weather data is specified and station locations are loaded, an OK
button will appear in the lower right corner of the Weather Data Definition
dialog box (Figure 7.9).

%' Weather Data Definition - O] x|

Relative Humidity Data I Salar Radiation Data | Wind Speed Data I
weather Generatar Data I Fiainfall Data Temperature Data

£ Simulation
&' Climate Stations
E:“FrojectshE samplel \tmpfork. dbf IE

Locations T able:

it | ok %

Figure 7.9
Click the OK button. This starts the set up of the weather database:
a. Data assigned to a subbasin is obtained from the closest station.

b. A -99.0 value is used to fill in skipped daily data and to fill in measured
climate records so that all records have the same starting and ending
date. The starting date used for measured climate data is the earliest
starting date listed in any record while the ending date is the latest
ending date listed in any record. The —99.0 value is used to call the
weather generator to generate a value to replace the missing data
during run time.

When setup of the weather database is complete, a message dialog is
displayed (Figure 7.10).

ArcSWAT ) x|

\lj) Finished set up of the weather data base

Ik

Figure 7.10

When the database setup is completed, the weather gages selected will
be added to the MonitoringPoint layer in the current map (Figure7.11).
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Figure 7.11
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SECTION 8: CREATION OF INPUT

The Write Input Tables menu contains items that allow the user to build
database files containing the information needed to generate default input for
SWAT. The Write commands become enabled after weather data is successfully
loaded. These commands are enabled in sequence (the next command is
enabled only after the steps associated with the previous command are
completed) and need to be processed only once for a project. However, if the
user modifies the HRU distribution (see Section 6.1 and 6.2) after building the
input database files, the Input menu commands will need to be processed again.

Before SWAT can be run, the initial watershed input values must be defined.
These values are set automatically based on the watershed delineation and
landuse\soil\slope characterization (see Section 5 and Section 6) or from
defaults.

There are two ways to build the initial values: activate the Write All command or
the individual Write commands on the Write Input Tables menu. The majority of
users will perform the first option.

SECTION 8.1: WRITE ALL

Select the Write All item from the Write Input Tables menu (Figure 8.1).

\Weather Stations

Write Configuration File {.fig)

Write Soil Data (sal)

Write Yeather Gerneratar Dats {wgn)y
Write Subbasin General Data {sub)
Write HRU General Data) {hnly

Wirite [Main Channel Data (He)

Write Graundwater Data (gl

Write Yiater Use Data (| ws)

Write Management Data (L mgt)

Write Sail Chemical Data (chm)

Write Pond Diata ( prad)

Write Streamm YWater Quality Data (swd)
Write YWatershed General Datz ( bem)
Write Y atershed Water Quality Data) (wwg)
Write Master Watershed File [zig)

Figure 8.1
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The SWAT input tables will begin to be written in the order listed in the
Write Input Tables menu.

A new progress dialog will appear as each table is written. An example is
shown in Figure 8.2.

ArcSWAT - Write Input x|

P

SOL file. #2 of 14 files

[
Carcell |

Figure 8.2

When writing of the .sub (subbasin general input) database begins, a
prompt box appears (Figure 8.3) offering two options for defining
Manning's roughness factor for the tributary channels in all subbasins.

Manning's "n x|

i & default value will be= 0.014
\j) Do you want to change it?

Yes ] |

Figure 8.3

Click No to accept the default value (0.014). Click Yes to open the

Manning’s Roughness Factor “n” dialog (Figure 8.4).
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Manhning's n k _ - O] x|
—Manning's n Type Chanrel Flaw Conditions
0025 |7 % Charnel Flaw |7 " Encavated or dredged_‘

™ Owerland Flowe " atural Streams

Condition Default  |Minimum | Maximum
E arth, straight and unifarm 0025 Q016 0.033
E arth, winding and sluagaizh 0.035 0023 0.05
Mot maintained, weeds and brush 0.075 004 014

ok Cancel

Figure 8.4

Enter the input value in the box labeled "Manning’s n" or set its value by
clicking on one of the tabulated values within the dialog. Click Cancel to
use the default value (0.014). Click OK to use the current value in the
input box.

When writing of the .rte (main channel input) database begins, a prompt
box appears (Figure 8.5) offering two options for defining Manning's
roughness factor for the main channels in all subbasins.

Manning's "n" x|

i A default walue will be= 0,014
Do you want to change it?

Yes Mo |

Figure 8.5

Click No to accept the default value (0.014). Click Yes to open the

Manning’s Roughness Factor “n” dialog (Figure 8.4).

Enter the input value in the box labeled "Manning’s n" or set its value by
clicking on one of the tabulated values within the dialog. Click Cancel to
use the default value (0.014). Click OK to use the current value in the
input box.

When writing of the .mgt (management input) database begins, a prompt
box appears with two options for defining plant growth heat units (Figure
8.6):



Management Data Options k x|

‘5 Plant growth heat units may be:
. 1) Estimated for each land cover using local climatic data
2y Set to default values
The climatic data base used to estimate plant heat units contains data for the US only, Estimate?

Yes Mo

Figure 8.6

a. Yes may be chosen only for watersheds in the northern hemisphere. If
you click Yes, the plant heat units will be calculated from local climatic
parameters stored in an internal weather generator database.

b. If you click No, a dialog box will appear asking for a default heat unit
value (Figure 8.7). The default heat unit value will be used for all land
cover/plants within the watershed. Click Cancel to abort. Click OK to
use the current value in the input box.

Enter a number in the range % X|
Fleaze enter an initial estimate of thenumber of
heat unitz to bring the plant to maturity:

Cancel

Figure 8.7

6. When all databases have been built, a message box will be displayed
(Figure 8.8).

ArcSWAT h | |

‘!l) Finished writting required tables!

Figure 8.8
Click OK to proceed.

At this point, all the Write commands will be active (Figure 8.9). You can
recreate the default input for all the tables by clicking Write All at a later
time, or you can recreate default inputs for individual tables by clicking on
the individual Write commands (described in the next section).
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SECTION 8.2: INDIVIDUAL WRITE COMMANDS

Weather Stations

Write Configuration File (fig}

Write Sail Data {.sal)

Wite Weather Generataor Data { wan)
Wite Subbasin General Data {.sub)
Wirite HRU General Data (hru)

Wirite Main Channel Data {.rie)

Write Groundwater Data {.gw)

Write Water Use Data { wus)

Wite Management Data {.mgt)

Wite Soil Chernical Data {.chrm)

Wirite Pond Data {pnd)

Wite Stream Water Quality Data {.swq)
Write Watershed General Data { bsm)
Write Watershed Water Quality Data {wwg)
Write Master Watershed File (.cio)

Figure 8.9

When all of the default inputs have been generated, you can move to the
SWAT Simulation menu and make a SWAT run (See Section 14) or edit
the default inputs using the editors activated under the Edit SWAT Inputs

menu (See Sections 9-13).

As an alternative to writing all the input files at once, they can be written
individually. If this method is used to write the input database files, the database
files must be written (selected) in the sequence in which they are presented in
the Input menu: watershed configuration file (Figure 8.10), soil data, weather
generator data, general subbasin data, hru general data, main channel data,
groundwater data, water use data, management data, soil chemical data, pond
data, stream water quality data, watershed general data, watershed water quality

data, and master watershed file.
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Weather Stations

Wirite All

Write Configuration File (fig)

Write Sail Data (=al)

Write Weather Gemeratar Data {war)
Wite Subbasin General Data {sub)
Write HRU General Data )

Write iMain Chanmnel Data [rie)

Write Groundwater Data (.gw)

Write Water Wse Data {wiis)

Write Management Data (. mgt)

Write Sail Chermical Data {.chnmy

Write Pond Dats) (prd)

Write Stream YWater Quality Data (ewg)
Write Yatershed General Data) (. bsm)y
Write Yatershed Water Quality Data) (wwg)
Write Master Watershed File [zig)

Figure 8.10

1.
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To write SWAT input databases individually, begin by selecting the Write
Configuration File (.fig) command from the Write Input Tables menu.
This selection generates the watershed configuration file (see Soil and
Water Assessment Tool User's Manual, Version 2005, Chapter 2 and
Appendix B). When the file has been written, a message box will pop up
(Figure 8.11).

ArcSWAT & x|

\lj) Finished writing FIG table

Figure 8.11

Click OK to proceed.

From the Write Input Tables menu, select Write Soil Data (.sol). This
selection generates the HRU soil data (see the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 22). When the
data files have been written, a message box will pop up (Figure 8.12).
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ArcSWAT R x|

\l) Finished writing SOL table

Figure 8.12

Click OK to proceed.

From the Write Input Tables menu, select Write Weather Generator
Data (.wgn). This selection generates the subbasin weather generator
data (see Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 12). When the data files have been written, a message box will
pop up (Figure 8.13).

ArcSWAT k x|

\!‘) Finished writing WiEH table

k.

Figure 8.13

Click OK to proceed.

From the Write Input Tables menu, select Write General Subbasin Data
(.sub). This selection generates the general subbasin data (see Soil and
Water Assessment Tool User's Manual, Version 2005, Chapter 6). A
prompt box pops up (as described in 1.c under Section 8.1). When the
data files have been written, a message box will pop up (Figure 8.14).

ArcSWAT Y

\l) Finished writing SUB table

Figure 8.14

Click OK to proceed.

From the Write Input Tables menu, select Write General HRU Data
(.hru). This selection generates the general HRU data (see Soil and Water
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Assessment Tool User's Manual, Version 2005, Chapter 19). When the
data files have been written, a message box will pop up (Figure 8.15).

ArcSWAT h x|

\!1) Finished writing HRU table

Figure 8.15

Click OK to proceed.

From the Write Input Tables menu, select Write Main Channel Data
(.rte). This selection generates the subbasin main channel data (see Soil
and Water Assessment Tool User's Manual, Version 2005, Chapter 25). A
prompt box pops up (as described in 1.d under Section 8.1). When the
data files have been written, a message box will pop up (Figure 8.16).

ArcSWAT h x|

\y Finished writing RTE table

Figure 8.16

Click OK to proceed.
From the Write Input Tables menu, select Write Groundwater Data
(.gw). This selection generates the HRU groundwater data (see Soil and

Water Assessment Tool User's Manual, Version 2005, Chapter 24). When
the data files have been written, a message box will pop up (Figure 8.17).

ArcSWAT

\lj) Finished writing G table

Figure 8.17

Click OK to proceed.

From the Write Input Tables menu, select Write Water Use Data (.wus).
This selection generates the subbasin water use data (see Soil and Water
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Assessment Tool User's Manual, Version 2005, Chapter 21). When the
data files have been written, a message box will pop up (Figure 8.18).

ArcSWAT ) x|

\1)) Finished writing WUS table

Figure 8.18

Click OK to proceed.

From the Write Input Tables menu, select Write Management Data
(.mgt). This selection generates the HRU management data (see Soil and
Water Assessment Tool User's Manual, Version 2005, Chapter 20). A
prompt box pops up (see description under 1.e under Section 8.1). When
the data files have been written, a message box will pop up (Figure 8.19).

ArcSWAT gl

\!1) Finished writing MGT table

Figure 8.19

Click OK to proceed.
From the Write Input Tables menu, select Write Soil Chemical Data
(.chm). This selection generates the HRU soil chemical data (see Soil and

Water Assessment Tool User's Manual, Version 2005, Chapter 23). When
the data files have been written, a message box will pop up (Figure 8.20).

ArcSWAT » x|

\11) Finished writing CHM table

Figure 8.20

Click OK to proceed.

From the Write Input Tables menu, select Write Pond Data (.pnd). This
selection generates the subbasin pond data (see Soil and Water
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Assessment Tool User's Manual, Version 2005, Chapter 28). When the
data files have been written, a message box will pop up (Figure 8.21).

ArcSWAT k. x|

\!1) Finished writing PHD table

Figure 8.21

Click OK to proceed.

From the Write Input Tables menu, select Write Stream Water Quality
Data (.swq). This selection generates the subbasin stream water quality
data (see Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 27). When the data files have been written, a message box will
pop up (Figure 8.22).

ArcSWAT x|

\!1) Finished writing SwQ table

Figure 8.22

Click OK to proceed.

From the Write Input Tables menu, select Write Watershed General
Data (.bsn). This selection generates the subbasin stream water quality
data (see Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 4). When the data files have been written, a message box will pop
up (Figure 8.23).

ArcSWAT ]

\!1) Finished writing BSN table

Figure 8.23

Click OK to proceed.
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From the Write Input Tables menu, select Write Watershed Water
Quality Data (.wwq). This selection generates the subbasin stream water
quality data (see Soil and Water Assessment Tool User's Manual, Version
2005, Chapter 26). When the data files have been written, a message box
will pop up (Figure 8.24).

ArcSWAT )T

\!,) Finished writing WWwQ table

Figure 8.24

Click OK to proceed.

From the Write Input Tables menu, select Write Master Watershed File
(.cio). This selection generates the subbasin stream water quality data
(see Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 26). When the data files have been written, a message box will
pop up (Figure 8.25).

ArcSWAT) T

\!,) Finished writing CIO table

Figure 8.25

Click OK to proceed.

When all of the default inputs have been generated, you can move to the
SWAT Simulation menu and make a SWAT run (See Section 14) or edit
the default inputs using the editors activated under the Edit Inputs menu
(See Sections 9-13).



SECTION 9:INPUT MODIFICATION—POINT SOURCES

The Edit SWAT Input menu allows you to edit the SWAT model
databases and the watershed database files containing the current inputs for the
SWAT model. Select the Edit SWAT Input menu using the mouse. Seven items
are listed on the Edit Input menu (Figure 9.1).

| x|
Wirite Input Tables = Edit SWAT Input jﬁ SWAT Simulation =
Databases [}5

Point Source Discharges

Inlet Discharges

Feservairs

Subbasins Data

Watershed Data »
Re-yrite SWAT Input Files

Figure 9.1

The second item of the Edit SWAT Input menu allows the user to edit point
source discharge loadings. Point source discharges are added to the watershed
configuration during the watershed discretization (see Section 5). Edits made to
point source discharges using the ArcSWAT interface are reflected only in the

current SWAT project.
1. Select Point Source Discharges from the Edit SWAT Input menu
(Figure 9.2).
Databases

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasing Data

Watershed Data »
Re-Write SWAT Input Files

Figure 9.2

If there are no point sources in the watershed (See Section 5) a dialog box
warns the user (Figure 9.3).
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ArcSWAT & x|

\lj) There are no point sources in the watershed.

ok,

Figure 9.3

The Select Point Source dialog pops up (Figure 9.4) if at least one point
source of discharge was set in the watershed (see Section 5).

%' Select Point § = (=] x|
Select Point Source

| —

Cancel | ] |

Figure 9.4

All subbasins containing point sources are listed.

To edit point source data for a subbasin, select the number of the
subbasin from the Select Point Source combo box (Figure 9.5) and click
the OK button.

%' Select Point § R_I_ Ol x|
Select Point Source

4 =

5

T I

Figure 9.5

The Point Discharges Data dialog box will open, displaying the data for the
point source in the selected subbasin (Figure 9.6). When the dialog initially
appears, the dialog in View mode. This allows the user to view the current
parameters for the selected point source. All the controls for editing the
data are not enabled (i.e., “grayed out”).

To edit the current parameters for the point source, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the point
source become enabled (Figure 9.6). You can now make changes to any
of the point source parameters in the dialog. Your edits will not be saved
to the SWAT Project Geodatabase until you click the Save Edits button. If
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you decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your point source will revert back to their
original values.

%' Edit Point Source Inputs B - 0] x|
Select Point Source Data Type
IEDnstant ;I
— Conztant Daily Loadings

Flaw [r3] Sediment [tan] Qrganic M [ka) Oraganic P [ka)
jo o o jo
Mitrate [HO3) [kag) Ammonia [MH3] [ka) Mitrite [MO 2] [ka) tdineral P [kag)
jo o o jo
CEOD [ka) Dizzolved Oxygen [ka) Chlorophyll & [kag) Soluble Pesticide [kg)
|o o |0 |o
Sorbed Peshicide [ka) Persiztent bactena [#) Lezs Persistent Bactena [(#]  Conszervative Metal 1 [ka)
jo o o jo

Conservative Metal 2 [ka) Canszervative Metal 3 [ka)
jo |0

i~ Obzerved Loadings [nput Files

Syerage Annual Daly Loading File: I _\Jl
Edit " alues Cancel Edits Save Editz Exit |
Y
Figure 9.6

Point source data may be summarized in one of four formats: constant
daily loadings, average annual loadings, average monthly loadings, and
daily loadings. The Select Point Source Data Type combo box located at
the top of the dialog box allows the user to select the data format they
prefer.

a. Constant Daily Loadings. By default, this item will be selected. If the
point source loadings are to be input as constant daily loadings, verify
that the “Constant” item is selected.

This option allows the user to enter the following data: average daily
water loading (flow) [m3], sediment loading [tons], organic nitrogen [kg],
organic phosphorus [kg], nitrate (NO3) [kg], ammonia (NH3) [kg], nitrite
(NO2) [kg], mineral (soluble) phosphorus loading [kg], CBOD loading
[kg], dissolved oxygen loading [kg], chlorophyll a loading [kg], soluble
pesticide loading [kg], sorbed pesticide [kg], persistent bacteria, less
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— Congtant Daily Loadings %

persistent bacteria (both in [ # bacteria/100 ml]), conservative metal #1
[kg], conservative metal #2, conservative metal #3 [kg], as required by
the SWAT model (see the Soil and Water Assessment Tool User's
Manual, Version 2005, Chapter 31). This data represents average daily
loadings input to the stream network every day of the simulation.

To define the constant daily loadings, enter the data in the section of
the dialog box labeled Constant Daily Loadings (Figure 9.7).

Flow [m3] Sediment [ton) Organic M [ka) Organic P [ka)

Jo jo jo jo

Mitrate [MO3] [ka) Armania [NH3] [ka) Mitrite [MO2] [ka) tdineral P [ka)

[0 o o o

CEOD [ka) Dizzolved Oxvaen [ka) Chloraphyll & [ka) Soluble Pesticide [ka]

[0

Sorbed Pesticide [kg)

[

Perziztent bacteria [#]

[

Leszs Persistent Bactena (]  Conservative Metal 1 [ka)

[

[

Caonzervative Metal 2 [kg]

i

Conservative Metal 3 [ka)

[

i

i

i

Figure 9.7

b.

|

Obzerved Loadings Input Files

Average annual daily loadings. If the point source loadings are to be
input as average daily loadings for each year, verify that the “Annual
Records” item is selected from the Select Point Source Data Type
combo box.

The Observed Loadings Input Files section in the dialog box is now
enabled (Figure 9.8).

gk

Awverage Annual Daily Loading File; I

Figure 9.8

This option requires the user to summarize daily loadings by year (see
the Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 31). Prior to creating the project, a data table should be set up
following the format specified for Annual Loadings in Section 3.3.

i. Click the open file folder button to the right of the text box.
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ii. A browser will be displayed, allowing the user to select the dBASE

file (.dbf) or text file (.txt) containing the point source data from disk

(Figure 9.9).

Lok, ir: I |75 Examnplel

Open Annual Daily Loading File A ' 2 x|

~| & ®EckEr

hioposlr.dbf
hiopwend . dbf
hopLpcp.dbf
hoplpopH.dbf
hop2pop.dhf

OutletTableMPw.obf B
pepfork, dbf E
pepfork_altl.dbf
pepfork_alt2.dbf
pepfork_hour by, dbf

hopapcp.dhaf =] PritSre. dbf
hopapop,dhaf slrList.dbf
Inlet.dbf snilc. dbf
Inlets.dbf strflow, dbf
_ e, dbf termp,dbf
2 Daisiss lucsplitl.dbf tmp_2902.dbf
lucsplit.dbf tmp_4423.dbf
ﬁr[ nutrient.dof tmp_4976.dbf
r-.-1n.r.'ir.-.purpr OutletTable2.dbf tmp_8743.cbf
e OutletTable, dbf tmpfork.dbf
. I 2
-
I Fil= hame: IF'ntSru:.u:Il:uf ;I Dpen I
Files af type: IdB asze files [*.dbf] LI Cancel

7

Figure 9.9

iii. Select the file and click Open.

. Average monthly daily loadings. If the point source loadings are to be

input as average daily loadings summarized on a monthly basis, verify
that the “Monthly Records” item is selected from the Select Point
Source Data Type combo box.

The Observed Loadings Input Files section in the dialog box is now
enabled (Figure 9.10).

"Dbsewed Loadings Input Files

Average bonthly O aiy Loading File: I El [}3

Figure 9.10

This option requires the user to summarize average daily loadings by
month (see the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 31). Prior to creating the project, a data table
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should be set up following the format specified for Monthly Loadings in
Section 3.3.

Click on the open file folder button to the right of the text box.

ii. A browser will be displayed, allowing the user to select the dBASE

(Figure 9.11).

file (.dbf) or text file (.txt) containing the point source data from disk

Open Monthly Daily Loading File k ' 7| x|
Lok i I |75 Examnplel LI L] chi e
hioposlr.dbf OutletTablerFw.dbf B2
hiopwend . dbf pepfork, dbf E
hoplpcp.dbf pepfork_altl.dbf
hoplpcpH.dbf pepfork_alt2.dbf
hop2pep,dhf pepfork_hour by, dbf
hopapop.dhf =] PrtSre. dbf
hopapop.dhf slrList.dbf
Inlet.dbf snilc. dbf
Inlets.dbf strflow, dbf
Iz, dbf ternp.dbf
lucsplitl, dbf tmp_2902.dbf
lucsplit.dbf tmp_4423.dbf
nutrient.dbf tmp_4976.dbf
OutletTable2.dbf tmp_8743.dbf
OutletTable, dbf tmpfork.dbf
| i
File: mame: IF'ntSru:.u:Il:uf ;I Open I
Files of tpe: [ dBase files [*.dbf) =] Cancel
e

Figure 9.11

iii. Select the file and click Open.

. Daily Loadings. If the point source loadings are to be input as average

daily loadings summarized on a monthly basis, verify that the “Daily
Records” item is selected from the Select Point Source Data Type
combo box.

The Daily Loadings section of the dialog box is now enabled (Figure
9.12).

Ayerage Daiy Daily Loading File: I El %

"D bzerved Loadings Input Filez

Figure 9.12



This option requires the user to summarize loadings by day (see the
Soil and Water Assessment Tool User's Manual, Version 2005, Chapter
31). Prior to creating the project, a data table should be set up following
the format specified for Daily Loadings in Section 3.3.

i. Click on the open file folder button to the right of the text box.

ii. A browser will be displayed, allowing the user to select the dBASE
file (.dbf) or text file (.txt) file containing the point source data from
disk (Figure 9.13).

Open Daily Daily Loading File » ' 2] x]

Laak in: Il':} Examplel ;I = i

My R

hopOsr.dbf
hiopwnd..dbf
hopipcp.dhf

OutletTableMPw.dbf E
pepfork. dbf E
pepfork_altl.dbf

Do hop1pcpH.dof popfiork_alt2.dbf
m_‘. hopzpep,dbf pepfork_hourky, dbf
hopapop.dbf =] Prtsre, dbf
Deskiop hop4pcp.dbf slrLi
Inlet.dbf soilc.dbf
Inlets, dbf strflow. dbf
I, dbf ternp.dbf

lucsplitl, dbf
lucsplit.dbf
nutrient.dbf
CutletTablez.dbf
CutletTable,dbf

tmp_2002.dbf
tmp_44a3.dbf
trp_4976.dbf
tmp_g743.dbf
trpfork.dbf

File: narne; IF'ntSrc.l:Ihf LI

Fileg of type:

[ dBase files [ dbi]

Figure 9.13

iii. Select the file and click Open.

4. When you have finished inputting your point source parameters, click the
Save Edits button. This will write the edits to the “pp” table in the SWAT
Project Geodatabase. A message box will appear (Figure 9.14).
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ArcSWAT , SRFT
\ij) Edits Saved!

04

Figure 9.14

Click the Exit button in the Edit Point Discharges Input dialog box to return
to the Select Point Source dialog (Figure 9.15).

Select Point So &_Itllil

Select Point Source

B I

Cancel ak.

Figure 9.15

Click the Cancel button on the Select Point Source dialog to return the
ArcSWAT project, or choose a new point source to edit.



SECTION 10: INPUT MODIFICATION—INLET DISCHARGES

The Edit SWAT Input menu allows you to edit the SWAT model
databases and the watershed database files containing the current inputs for the
SWAT model. Select the Edit SWAT Input menu using the mouse. Seven items
are listed on the Edit Input menu (Figure 10.1).

| x|
Wirite Input Tables = Edit SWAT Input jﬁ SWAT Simulation =
Databases ['}.5

Point Source Discharges

Inlet Discharges

Reservairs

Subbazins Data

Watershed Data »
Re-Write S\VWAT Input Files

Figure 10.1

The third item of the Edit SWAT Input menu allows the user to edit inlet
discharge loadings. Inlet discharges are added to the watershed configuration
during the watershed discretization (see Section 5). Edits made to inlet
discharges using the ArcSWAT interface are reflected only in the current SWAT
project.

1. Select Inlet Discharges from the Edit SWAT Input menu (Figure 10.2).

Databases

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasing Data

Watershed Data »
Re-Write SWAT Input Files

Figure 10.2

If there are no inlets in the watershed (See Section 5) a dialog box warns
the user (Figure 10.3).
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ArcSWAT x x|

\lj) There are na inlets in the watershed,

Figure 10.3

The Select Inlet dialog pops up (Figure 10.4) if at least one inlet discharge
was set in the watershed (see Section 5).

%' Select Inlet|x =10 x|
Select Inlet
| =l
Cancel | oK |
A
Figure 10.4

All subbasins containing inlets are listed.

To edit inlet data for a subbasin, select the number of the subbasin from
the Select Inlet combo box (Figure 10.5) and click the OK button.

' Select Inlet -0 x|

Select Inlet

Figure 10.5

The Edit Inlet Inputs dialog box will open, displaying the data for the inlet
in the selected subbasin (Figure 10.6). When the dialog initially appears,
the dialog in View mode. This allows the user to view the current
parameters for the selected inlet. All the controls for editing the data are
not enabled (i.e., “grayed out”).

To edit the current parameters for the inlet, click the Edit Values button.
The dialog is now in Edit mode. The controls for editing the inlet become
enabled (Figure 10.6). You can now make changes to any of the inlet
parameters in the dialog. Your edits will not be saved to the SWAT Project
Geodatabase until you click the Save Edits button. If you decide not to



165

save the edits you have made, click the Cancel Edits button, and the
parameters for your inlet will revert back to their original values.

%'Edit Inlet Inputs -0l x|
Select Inlet D ata Type
IEu:unStant ;I
— Constant D aily Loadings

Flaw [m3] Sediment [ton) Organic M [ka) Organic P [ka)
Io Jo Jo Io
Mitrate [MO 3] [kag) Ammorma [MH3] [ka) Mitrite: (MO 2] (ka] tdineral P [ka)
o o o jo
CEOD [kag] Dizzolved Oxygen [ka) Chlarophull & [ka) Soluble Pesticide [ka)
jo o o jo
Sorbed Pesticide [ka) Persistent bacteria [#) ez Persistent Bacteria (#]  Conszervative Metal 1 [kg]
jo o o jo

Conzervative Metal 2 [kg) Congervative Metal 3 (ka)
|o |0

— Obzerved Loadings [nput Files

Ayerage Annual Daily Loading File: I _ql
Edit " alues Cancel Edits Save Editz Exit |
Y
Figure 10.6

Inlet data may be summarized in one of four formats: constant daily
loadings, average annual loadings, average monthly loadings, and daily
loadings. The Select Inlet Data Type combo box located at the top of the
dialog box allows the user to select the data format they prefer.

a. Constant Daily Loadings. By default, this item will be selected. If the
inlet loadings are to be input as constant daily loadings, verify that the
“Constant” item is selected.

This option allows the user to enter the following data: average daily
water loading (flow) [m3], sediment loading [tons], organic nitrogen [kg],
organic phosphorus [kg], nitrate (NO3) [kg], ammonia (NH3) [kg], nitrite
(NO2) [kg], mineral (soluble) phosphorus loading [kg], CBOD loading
[kg], dissolved oxygen loading [kg], chlorophyll a loading [kg], soluble
pesticide loading [kg], sorbed pesticide [kg], persistent bacteria, less
persistent bacteria (both in [ # bacteria/100 ml]), conservative metal #1
[kg], conservative metal #2, conservative metal #3 [kg], as required by
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the SWAT model (see the Soil and Water Assessment Tool User's
Manual, Version 2005, Chapter 31). This data represents average daily
loadings input to the stream network every day of the simulation.

To define the constant daily loadings, enter the data in the section of
the dialog box labeled Constant Daily Loadings (Figure 10.7).

— Congtant Daily Loadings %

Flow [m3] Sediment [ton) Organic M [ka) Organic P [ka)

Jo jo jo jo
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[0 o o o
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[0

Sorbed Pesticide [kg)

[

Perziztent bacteria [#]

[

Leszs Persistent Bactena (]  Conservative Metal 1 [ka)

[

[

Caonzervative Metal 2 [kg]

i

Conservative Metal 3 [ka)

[

i

i

i

Figure 10.7

b. Average annual daily loadings. If the inlet loadings are to be input as

average daily loadings for each year, verify that the “Annual Records”
item is selected from the Select Inlet Data Type combo box.

The Observed Loadings Input Files section in the dialog box is now
enabled (Figure 10.8).

gk

Obzerved Loadings Input Filez
’7 Average dnnual O aily Loading File: I

Figure 10.8

This option requires the user to summarize daily loadings by year (see
the Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 31). Prior to creating the project, a data table should be set up
following the format specified for Annual Loadings in Section 3.3.

i. Click the open file folder button to the right of the text box.

ii. A browser will be displayed, allowing the user to select the dBASE
file (.dbf)or text file (.txt) containing the inlet data from disk (Figure
10.9).
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Open Annual Daily Loading File 3 ' 7| x|
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Figure 10.9

iii. Select the file and click Open.

. Average monthly daily loadings. If the inlet loadings are to be input

as average daily loadings summarized on a monthly basis, verify that
the “Monthly Records” item is selected from the Select Inlet Data Type
combo box.

The Observed Loadings Input Files section in the dialog box is now
enabled (Figure 10.10).

Awerage Monthly Daily Loading File: I El %

”Dbsewed Loadings [nput Files

Figure 10.10

This option requires the user to summarize average daily loadings by
month (see the Soil and Water Assessment Tool User's Manual,
Version 2005 , Chapter 31). Prior to creating the project, a data table
should be set up following the format specified for Monthly Loadings in
Section 3.3.

i. Click on the open file folder button to the right of the text box.
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ii. A browser will be displayed, allowing the user to select the dBASE
file (.dbf) or text file (.txt) containing the inlet data from disk (Figure

10.11).
Open Monthly Daily Loading File k ' 2%
Lok, ir: I |75 Examnplel LI = £k Eg-
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Figure 10.11

Select the file and click Open.

. Daily Loadings. If the inlet loadings are to be input as average daily

loadings summarized on a monthly basis, verify that the “Daily Records”
item is selected from the Select Inlet Data Type combo box.

The Daily Loadings section of the dialog box is now enabled (Figure
10.12).

=5 &

Obzerved Loadings Input Files
’7 Ayerage Daiy Daily Loading File: I

Figure 10.12

This option requires the user to summarize loadings by day (see the
Soil and Water Assessment Tool User's Manual, Version 2005, Chapter
31). Prior to creating the project, a data table should be set up following
the format specified for Daily Loadings in Section 3.3.



i. Click on the open file folder button to the right of the text box.

ii. A browser will be displayed, allowing the user to select the dBASE
file (.dbf) or text file (.txt) containing the inlet data from disk (Figure

10.13).
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- e E@EerEr

hopOsr.dbf
hiopwnd..dbf
hopipcp.dhf

OutletTableMPw.dbf E
pepfork. dbf E
pepfork_altl.dbf

hop1pcpH.dbf pepfork_alt2.dbf
hopzpep,dbf pepfork_hourky, dbf
hopapop.dbf =] Prtsre, dbf
Deskiop hop4pcp.dbf slrList.dbf
Inlet.dbf soilc.dbf
. Inlets dbf strflow dbf
I, dbf ternp.dbf

ty Documents

lucsplitl, dbf
lucsplit.dbf
nutrient.dbf
CutletTablez.dbf
CutletTable,dbf

tmp_2002.dbf
tmp_44a3.dbf
trp_4976.dbf
tmp_g743.dbf
trpfork.dbf

_ | Il
-
by Med : File: name: IPntSrc.dh[ LI Open I
Pla
Files of type: IdBase filexs: [*. dbf] LI Cancel I
7

Figure 10.13

™

My Camputer

ii. Select the file and click Open.
4. When you have finished inputting your inlet parameters, click the Save

Edits button. This will write the edits to the “ppi” table in the SWAT Project
Geodatabase. A message box will appear (Figure 10.14).

ArcSWAT , SRFT
\i) Edits Saved!

04

Figure 10.14

5. Click the Exit button in the Edit Point Discharges Input dialog box to return
to the Select Inlet dialog (Figure 10.15).
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Select Inlet k - 10| x|

Select Inlet

E —

Cancel ok

Figure 10.15

Click the Cancel button on the Select Inlet dialog to return the ArcSWAT
project, or choose a new inlet to edit.
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SECTION 11:INPUT MODIFICATION—RESERVOIRS

The Edit SWAT Input menu allows you to edit the SWAT model
databases and the watershed database files containing the current inputs for the
SWAT model. Select the Edit SWAT Input menu using the mouse. Seven items
are listed on the Edit Input menu (Figure 11.1).

| x|
Wirite Input Tables = Edit SWAT Input jﬁ SWAT Simulation =
Databases %

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasins Data

Watershed Data »
Re-Write SWAT Input Files

Figure 11.1

The third item of the Edit SWAT Input menu allows the user to edit reservoir
parameters/inputs. Reservoirs are added to the watershed configuration during
the watershed discretization (see Section 5). Edits made to reservoirs using the
ArcSWAT interface are reflected only in the current SWAT project.

1. Select Reservoirs from the Edit Input menu. If no reservoirs are defined

in the watershed (See Section 5), a dialog box notifies the user (Figure
11.2).

ArcSWAT kN x|

\l’) There are na reservoirs in the watershed,

Figure 11.2

The Select Reservoir dialog pops up (Figure 11.3) if at least one reservoir
was set in the watershed (see Section 5).

%' Select Rese [y =121 x|

Select Reservaoir Subbaszin

! I

Catcel | ] 4 |

Figure 11.3
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All subbasins containing reservoirs will be listed.

To edit inlet data for a reservoir, select the number of the subbasin from
the Select Reservoir combo box (Figure 11.4) and click the OK button

%' Select Rese 3 -0 x|

Select Bezervair Subbasin

| I

Cahcel ],

Figure 11.4

The Edit Reservoir Parameters dialog box will open, displaying the data
for the reservoir in the selected subbasin (Figure 11.5). The Reservoir
data dialog box allows the user to enter/edit reservoir parameters related
to the water, sediment, nutrient and pesticide processes occurring in the
reservoir. The dialog has three tabs: Reservoir Data, Monthly Data, and
Lake Water Quality Data. When the dialog initially appears, the dialog in
View mode. This allows the user to view the current parameters for the
selected reservoir. All the controls for editing the data are not enabled
(i.e., “grayed out”). To edit the current parameters for the reservoir, click
the Edit Values button. The dialog is now in Edit mode. The controls for
editing the reservoir become enabled (Figure 11.6). You can now make
changes to any of the reservoir parameters in the dialog. Your edits will
not be saved to the SWAT Project Geodatabase until you click the Save
Edits button. If you decide not to save the edits you have made, click the
Cancel Edits button, and the parameters for your reservoir will revert
back to their original values.
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Figure 11.5
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a. Reservoir Data. The variable names listed in the Reservoir Data tab
control the physical characteristics and management of the reservoir.
There variables are defined in the Soil and Water Assessment Tool
User's Manual, Version 2005, Chapter 29.

Note: If the cursor is placed on top of any text box or button, a short help description

“tooltip”) appears and the range of variation for parameter is shown.

To edit a parameter, activate the text box adjacent to the variable name
by clicking on it. Enter and/or edit the text value.

If the value for the parameter entered is out of range a message box
like the one in Figure 11.6 appears.

ArcSWAT » x|

!"_\ RES_SED should be ==1 and <=5000

Figure 11.6
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Click OK. The parameter is reset to the previous value.

If the user selects Measured monthly outflow or Measured daily
outflow as the outflow option (IRESCO), predefined formatted tables
must be used to input the outflow data.

i. Daily Reservoir Outflow data. If Measured daily outflow is
selected from the IRESCO drop-down list (Figure 11.7), the user is
required to create a data table containing the daily outflow
information for the reservoir following the format specified for
Reservoir Daily Outflow in Section 3.3.

IRESCO
IMeasured Draily OuitFlo ;I

Figure 11.7

The text box labeled “RESDYAQ Table” is enabled (Figure 11.8).

RESDAYO Table
|

Figure 11.8

Click the open file folder button. A browser will be displayed, allowing
the user to select the dBASE file (.dbf) or text file (.txt) containing the
inlet data from disk (Figure 11.9).
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pointsdaily, dbf
pointsrmontiy dbf
pointsyearly.dbf
precip.dbf

res moihly.dbf
Desktop temperdhf

4

My Documents

.

ky Camputer

File: narne: Ire&dail}l.dbf ;I Open

I

Files of type: [ dBase files . dbf) ] Cancel

Figure 11.9

Select the file and click Open.

. Monthly Reservoir Outflow data. If Measured monthly outflow is

selected from the IRESCO drop-down list (Figure 11.10), the user is
required to create a data table containing the monthly outflow
information for the reservoir following the format specified for
Reservoir Monthly Outflow in Section 3.3.

IRESCO
IMeaured b arthly Qutflow ;I

Figure 11.10

The text box labeled “RESMONO Table” is enabled (Figure 11.11).

RESMOMO T able
| g

Figure 11.11

Click the open file folder button. A browser will be displayed, allowing
the user to select the dBASE file (.dbf) or text file (.txt) containing the
inlet data from disk (Figure 11.12).



Open Measured Monthly Outflow File k
Lok, in: I&} Exinputs LI | chi "'
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pointsrmontiy dbf
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My Documents

™

ky Camputer

Filz name: Ire&mnnthly.dbf ;I Open

Files of type: [ dBase files . dbf) ] Cancel

I

Figure 11.12
Select the file and click Open.

b. Monthly Data: The variable names listed in the Monthly Data tab
(Figure 11.13) control the constant monthly parameters of the reservoir.
There variables are defined in the Soil and Water Assessment Tool
User's Manual, Version 2005, Chapter 29.

Fiezervoir Data  Monthly Data | Lake ‘water Quality Data |

—Monthiy Data

Manthly Farameter
|Ma>:imum tdarthly Dutflow ;I

Jan Feb b ar Apr b ay Jun
o o [0 [0 o o

Jul Aug Sep Oct Mo Dec
o o fo o o jo

Figure 11.13
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The monthly parameter of interest may be changed by selecting
different values from the Monthly Parameter combo box (Figure
11.14).

Monthly Parameter

b airnarn b arthly Olutflaw

b aimnunn b onthly Qo
b irvimam b onthly Outflows
tanthly Target Storage

tonthly Consumptive Use

Figure 11.14

New monthly values for the selected parameter are entered into the
individual monthly text boxes (Jan, Feb, Mar, etc.)

. Lake Water Quality Data. The variable names listed in the Lake Water

Quality Data tab (Figure 11.15) control the water quality parameters of
the reservoir. There variables are defined in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 30.

Reservoir Dt | Morthly Data ~ Laks Water ualty Data [

r—Lake W ater Quality

IREST IRESZ PSETLR1 PSETLRZ2 NSETLRT
I.Jan | I.Jan x| |0 f10 |55
NSETLRZ2 CHLRA SECCIR RES_ORGP RES_SOLP
|5.5 |1 |1 i i
RES_DRGM RES_NO3 RES_NH3 RES_NO2 LEPST_COMC
[0 [0 [o [0 |0
LKPST_REA LEPST_wOL LEPST_KOC LEPST_STL LKPST_RSP
jo o jo o |0
LEPST_MIx LESPST_COMC LESPST_REA LESPST_BRY LESPST_ALCT
o o o jo |o

Figure 11.15

Note: If the cursor is placed on top of any text box or button, a short help description

(yellow label) appears and the range of variation for parameters is shown.

To edit a parameter, activate the text box adjacent to the variable name
by clicking on it. Enter and/or edit the text value.
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If the current value of the parameter is out of range a message box like
the one in Figure 11.16 appears.

AFCSWAT x

!"_-. SECCIR should be »=0.5 and <=2

Figure 11.16

Click OK. The parameter is reset to the previous value.

When you have finished inputting your reservoir parameters, click the
Save Edits button. This will write the edits to the “res” table in the SWAT
Project Geodatabase. A message box will appear (Figure 11.17).

ArcSWAT \ ST
\ij) Edits Saved!

04

Figure 11.17

Click the Exit button in the Edit Reservoir Parameters dialog box to return
to the Select Reservoir dialog (Figure 11.18).

%" Select Reser [ = |3 x|

Select Rezervair Subbasin

B I

ok

Cahcel

Figure 11.18

Click the Cancel button on the Select Reservoir dialog to return the
ArcSWAT project, or choose a new reservoir to edit.



SECTION 12:INPUT MODIFICATION--SUBBASINS

The Edit SWAT Input menu allows you to edit the SWAT model
databases and the watershed database files containing the current inputs for the
SWAT model. Select the Edit SWAT Input menu using the mouse. Seven items
are listed on the Edit Input menu (Figure 12.1).

[ x|
Wirite Input Tables = Edit SWAT Input ji SWAT Simulation -

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasins Data

Wiatershed Data 3
Re-\Wwrite SWAT Input Files

Figure 12.1

The fifth item of the Edit SWAT Input menu allows the user to edit land area,
channel, pond/wetland, and groundwater parameters/inputs. Edits made to
subbasin data using the ArcSWAT interface are reflected only in the current
SWAT project.

Select the Subbasins data command on the Edit SWAT Input menu (Figure
12.2). This item is enabled only once the default input tables are created (see
Section 8).

Databases

Point Source Discharges

Inlet Discharges
Reservoirs

Subbasins Data

Watershed Data 3
Re-\Write SWAT Input Files

Figure 12.2

The Edit Subbasins Inputs dialog box is displayed (Figure 12.3).
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% Edit Subbasin Inputs RE=IF
Select Input Table To Edit — [ 5Select Subbasin/HRL
SWAT Input Table Subbazin Land Uze
| [l | - | [~
Soils Slope
Cancel | ok I ;I I ;I
4
Figure 12.3

This dialog box is designed to facilitate the navigation and editing of the SWAT
input data related to subbasins and HRUs. The dialog box contains four two
sections.

1. Select Input Table to Edit: This section contains a combo box that allows
the user to select the table in the SWAT Project Geodatabase that will be
edited. The tables listed correspond to the file extensions of the SWAT
ASCII files required to run the SWAT model (Figure 12.4). Descriptions of
the parameters contained in each of these files can be found in the Soil
and Water Assessment Tool User's Manual, Version 2005. After a SWAT
Input Table has been selected, the Select Subbasin/HRU section will
become enabled.

—Select Input Table To Edit
SWAT Input Table
[ -]

Figure 12.4

2. Select Subbasin/HRU: This section contains four combo boxes that allow
users to specify the specific subbasin or HRU to edit.

a. Subbasin: This combo box is the first one enabled. The user must
select a subbasin from this list before proceeding (Figure 12.5).
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—Select Subbazin/HRL
Subbazin

Land Uze

E =

Slope

=

| = |

I

Figure 12.5

. Land Use: The Land Use combo box will display all the land uses

available within the selected subbasin. This combo box will only
become enabled if the SWAT Input Table selected is one that contains
HRU-level data. These include, Sol, Hru, Chm, Gw, and Mgt. The user
must select a land use from this list before proceeding (Figure 12.6).

—Select Subbasin/HRL

Subbazin Land Uze

Figure 12.6

. Soils: The Soils combo box will display all the soils available within the

selected land use in the selected subbasin. The user must select a soil
from this list before proceeding (Figure 12.7).

—Select Subbazin/HRL

Subbazin Land Uze
2 x| |rasT -]
i Slope
ol =l

Figure 12.7

. Slope: The Slope combo box will display all the slope classes for the

selected soil available within the selected land use in the selected
subbasin. The user must select a slope from this list before proceeding
(Figure 12.8).



—Select Subbasin/HRL
Subbazin Land Uze
|2 =l easT =]
Sailz Slope
D [ I
M
Figure 12.8

Once all HRU components are selected, click the OK button on the Edit
Subbasin Inputs dialog (Figure 12.9). This will open an editing dialog for the
SWAT input table specified.

Edit Subbasin Inputs - 0] x|
Select Input Table To Edit — [ 5Select Subbasin/HRL

SWAT Input Table Subbazin Land Uze

f 5ol =] 2 x| |PasT =]

Soils Slope
Cancel | ok ITXE33 ;I ID'1 ;I
I 4
Figure 12.9

The following sections review each of the SWAT input editors. SWAT input in the
interface is organized by SWAT input file type (as described in the Soil and
Water Assessment Tool User's Manual, Version 2005).
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SECTION 12.1: EDIT SOIL PARAMETERS (.SOL)

The Edit Soil Parameters dialog is launched if the user selects .Sol from
the SWAT Input Table combo box on the Edit Subbasin Inputs dialog (Figure
12.9). The dialog will open, displaying the soil physical data for the HRU selected
(Figure 12.10). A complete description of the variables is provided in the Soil and
Water Assessment Tool User's Manual, Version 2005, Chapter 22. When the
dialog initially appears, the dialog is in View mode. This allows the user to view
the current parameters for the selected HRU. All the controls for editing the data

are not enabled (i.e., “grayed out”).

%' Edit Soil Parameters b i

=10l x|

—Sail Companent Parameters
SHAM NLATERS HYDGRP SOL_Zh3 [mm] ANION_ECL (fraction)
JCROCKETT |5 o |20z2 Jos
SOL_CRK [m3/m3]  TEXTURE
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—Sail Layer Parameters
Sail Layer: |1 vI
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LAY [% vt SILT [3 wt] SAMND (3 wt] ROCK (3 wt) SOL_ALB (fraction]
J125 J20.24 J67.25 |36 Jo.os
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Jo.43 I
£ it Valuios —Extend Parameter Edits Selected HRU:
™ Estend ALL HRLI Parameters Subbasing Land Use Soils
Eancel Edits I
¥ Extend Edits to Current HRLI
Save Edits Slope
™ Extend Edits to Al HRUS
Esit I Extend Edits to Selected HRLS
4
Figure 12.10
Editing Soil Parameters:
1. To edit the current parameters for the HRU, click the Edit Values button.

The dialog is now in Edit mode. The controls for editing the HRU become
enabled (Figure 12.11). You can now make changes to any of the soill
parameters in the dialog. Your edits will not be saved to the SWAT Project
Geodatabase until you click the Save Edits button. If you decide not to
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save the edits you have made, click the Cancel Edits button, and the
parameters for your HRU will revert back to their original values.

Edit Soil Parameters =10] x|

—Sail Component Parameters
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Figure 12.11
2. Initially, the parameters for the Soil Layer Properties are displayed for

soil layer 1. The user can change the current soil layer by selecting a
different layer from the Soil Layer combo box. As you change the soil
layer, the parameters in the Soil Layer Parameters section will also

change (Figure 12.12).

rSoil Layer Parameters
Soil Layer: IE "I
S0L_Z [mm) SOL_ED [g/ cm3) SOL_AWE [mm/mm)  SOL_CEN [% wt] SOL_K {mm/hr)
|406.4 |1.48 j0.1 j015 j0.89
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|47.5 |z78 j45.72 |7.37 K
USLE_K SOL_EC (d5/m)
jn32 2

Figure 12.12
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Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

If a value is entered for a parameter that is outside its valid range, an error
message will appear as shown if Figure 12.13. Click OK and the
parameter is reset to the previous value.

ArcSWAT R x|

I‘-_-, SILT should be =0 and <=100

Figure 12.13

While editing soil parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Soil Parameters
dialog are written to the “sol” table in the SWAT Project Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional HRUs.

a. Extend ALL HRU Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected HRUs
when edits are saved. If the user decides to check this option, then ALL
the soil parameters in the current HRU will be applied to the selected
HRUs when the edits are saved.

b. Extend Edits to Current HRU: If this option is checked, then the edits
made will only be applied to the current HRU.



c. Extend Edits to All HRUs: If this option is checked, then the edits
made will be applied to ALL the HRUs in the watershed.

d. Extend Edits to Selected HRUs: If this option is checked, then the
edits made will be applied to HRUs selected in the Selected HRUs
section. HRUs are selected by:

i. Select Subbasins: Land uses for selected subbasin will populate
the Land Use list box

Selected HRUs
Subbazing

Land Use Soils

&l

FRSD
PAST
RMGE

Slope

Figure 12.14

ii. Select Land Use: Soils for the selected land uses within the
selected subbasins will populate the soils list box.

 Selected HRUs
Subbazing Soils
all “ I
1 TH3IR7
2 THE2D ~|
. Slo
4 pe
3]

Figure 12.15

iii. Selected Soils: Slope classes for the selected soils within the
selected land uses within the selected subbasins will populate the

Slope list box.
—Selected HRL=
Subbazinz Land Uze Soilz
TH3e7 -
1 FRSD TrE20
2 PAST w7
3 RHGE
4 Slope
] Al
01
1-9999

Figure 12.16
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iv. Select Slope Classes: After selecting slope classes, you are can
click Save Edits.

Selected HRUs
Subbazing Land Use Soils
TR3n7 “
1 FRSD THE20
2 PAST
K] RMGE |
1 ope
3]
1-9333

Figure 12.17

Tip:  Although the option to copy soil data to selected soil types is provided, you
are strongly discouraged from using this option. Overwriting soil data of one soil
series with that from a different soil series defeats the purpose of using the
interface to analyze the soil and land use distribution.

3. Click Save Edits.

To exit the Edit Soil Parameters dialog, click the Exit button. The interface will
return to the Edit Subbasin Inputs dialog (Figure 12.9). You may now either
select a new HRU to edit, or click Cancel to return the ArcSWAT project.
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SECTION 12.2: EDIT WEATHER GENERATOR INPUT DATA (.WGN)

The Edit Weather Generator dialog is launched if the user selects .Wgn
from the SWAT Input Table combo box on the Edit Subbasin Inputs dialog
(Figure 12.9). The dialog will open, displaying parameters used to generate
weather data for the subbasin selected (Figure 12.18). A complete description of
the variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 13. When the dialog initially appears, the dialog is in View
mode. This allows the user to view the current parameters for the selected
subbasin. All the controls for editing the data are not enabled (i.e., “grayed out”).

%' Edit Weather Generator Data 3 =10] x|

—'wfeather Station Parameters

Station Name WLATITUDE [deg)  WLONGITUDE [dea)  WELEY [m) RAIN_YRS [yrs]
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Farameter: ITMF'MX - I 1] Jan Feb I ar Apr [GE Jun

h2g% 1523 J20.11 J24.64 J28.43 J3312
Jul ALg Sep (s Mooy Dec
|55 |35.47 Jaz.24 |26.64 J1a57 [4.28
] i Extend Parameter Edits ——— | [ Selected Subbasins
Edit Values
[ Estend ALL SUB Parameters Subbasing
[Cancel Edits I I
W Estend Edits to Cumrent Subbasin
Save Edits
™ Estend Edits to All Subbasing
E st [ Extend Edits to Selected Subbasing

Figure 12.18

Editing Weather Generator Data:

1. To edit the current parameters for the subbasin, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the HRU
become enabled (Figure 12.19). You can now make changes to any of the
parameters in the dialog. Your edits will not be saved to the SWAT Project
Geodatabase until you click the Save Edits button. If you decide not to
save the edits you have made, click the Cancel Edits button, and the
parameters for your subbasin will revert back to their original values.
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2.

3.
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%' Edit Weather Generator Data =10 x|

—Weather Station Parameters
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Figure 12.19

The data are separated into two groups:

a. Weather Station Parameters: This set of parameters contains variables
that require a single value. They describe the weather station location.

b. Monthly Weather Parameters: These parameters are the individual
monthly values for a selected weather parameter. The different weather
parameters are accessed by selecting an item from the Parameter
combo box. As you change the parameter value, the parameters in the
Monthly Weather Parameters section will also change (Figure 12.20).

tonthly ‘weather Paranmeters

Parareter: |EMEEIE 1] Jan Feh b ar Apr b ay Jun
Ly [65.6 {741 |74.9 j110 [123 |86.5

Jul Alg Sep Oct Moy Dec

|58.9 |54.8 |52.8 |86.8 |77 |54.4

Figure 12.20

Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.




If a value is entered for a parameter that is outside its valid range, an error
message will appear as shown if Figure 12.21. Click OK and the
parameter is reset to the previous value.

ArCSWAT ) x|

!E WELEY should be ==0 and <=5000

Figure 12.21

While editing weather generator parameters, if you are ever dissatisfied
with your changes, you may click Cancel Edits button, and all the
parameters will revert back to their previous values (i.e., the values before
the editing session was initiated).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Weather Generator
Data dialog are written to the “wgn” table in the SWAT Project
Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional subbasins.

a.

Extend ALL SUB Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected
subbasins when edits are saved. If the user decides to check this
option, then ALL the weather generator parameters in the current
subbasin will be applied to the selected subbasins when the edits are
saved.

. Extend Edits to Current Subbasin: If this option is checked, then the

edits made will only be applied to the current subbasin.

Extend Edits to All Subbasins: If this option is checked, then the edits
made will be applied to ALL the subbasins in the watershed.

. Extend Edits to Selected Subbasins: If this option is checked, then

the edits made will be applied to subbasins selected in the Selected



Subbasins section. Subbasins are selected by making a selection from
the Subbasins list box (Figure 12.22).

—Selected Subbaszing

Subbazinz

L e L0 O —

Figure 12.22

3. Click Save Edits.

To exit the Edit Weather Generator Data dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may

now either select a new subbasin or HRU to edit, or click Cancel to return the
ArcSWAT project.
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SECTION 12.3: EDIT SUBBASIN GENERAL INPUT DATA (.SUB)

The Edit Subbasin Parameters dialog is launched if the user selects
.Sub from the SWAT Input Table combo box on the Edit Subbasin Inputs

dialog (Figure 12.9). The dialog will open,

displaying general subbasin

parameters dealing with elevation bands, climate change, and tributary channels
for the subbasin selected (Figure 12.23). A complete description of the variables
is provided in the Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 6. When the dialog initially appears, the dialog is in View mode. This
allows the user to view the current parameters for the selected subbasin. All the
controls for editing the data are not enabled (i.e., “grayed out”).

%' Edit Subbasin Parameters h -0 x|
— Subbaszin Farameters
HRUTOT SUB_KHM [km™2] SUB_LAT [degrees) SUB_ELEY [m] PLAPS [mmdkm]
3 |341299999163721  [33.080116885235 167 Jo
TLAPS [Cm) SHO_SUE [mm] CH_LT [km) CH_S1 [mem] CH_'!T [m]
o Jo J10.60839 |3110585E-05 J10:72583
CH_K1 [mmihr] CH_M1 CO2 [ppr] FCST_REG Pathaole HRLU
Jos Jom4 | [None =]
i~ Elewation Bands
Farameter: IELEVE - I ] Band 1 Band 2 Band 3 Band 4 Band 5
J200 | J1500 Jo Jo
Band B Band ¥ Band 8 Band 3 Band 10
o o o o o
—Wweather Adustments
Farameter: IHFlNC - I Il Jan Feb b ar Apr Fd ay Jun
o o o o o o
Jul Aug Sep et [ e Dec
o o o o [0 [0
E it Valus — Extend Parameter Edits —Selected Subbasine
™ Estend ALL SUB Parameters Subbasiris
Cancel Edite I
v Eutend Edits to Current Subbasin
Save Edits
[™ Extend Edits to &1 Subbasing
i sten itz to Selected Subbasins
Exl ™ Extend Edits to Selected Subbasi
Y

Figure 12.23
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Editing Subbasin Data:

1.

To edit the current parameters for the subbasin, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the
subbasin become enabled (Figure 12.24). You can now make changes to
any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your subbasin will revert back to their

original values.

%' Edit Subbasin Parameters - O] x|
— Subbazin Parameters
HRUTOT SUB_KM [km™2) SUB_LAT [deqrees) SUB_ELEY [m)] PLAPS [mm.krm)
3 |34.1299999163721 | [33.080116885235 | [167 i
TLAPS [Ckm) SMO_SUE [mm] CH_LT k) CH_S1 [mdm] CH_'1 [m]
fo |0 |10.50839 |3.110585E-05 |10.72583
CH_K1 [mmehr) CH_M1 CO02 (ppm] FCST_REG Fathaole HRL
|05 jom4 jo | [MNane |
— Elevation Bands
Parameter: IELEVB - I N Band 1 Band 2 Band 3 Band 4 Band 5
200 |Eil {1500 [ fo
Band B Band 7 Band & Band 9 Band 10
|o o fo |o jo
—Weather Adjustments
Pararneter: IHFINC - I I Jan Feh I ar Apr b ay Jun
fo o o o jo fo
Jul Aug Sep Ot Mow Dec
o [0 [0 Io [0 o
] r— Extend Parameter Edits —Selected Subbasins
Edit ¥alues
% [ Extend ALL SUB Parameters Subbasins
Cancel Edits I 1
¥ Estend Edits to Current Subbaszin
Save Editz
[ Estend Edits to &1l Subbasing
Exit [™ Estend Edits to Selected Subbasing
Vi

Figure 12.24

2.
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The data are separated into three groups:

a. Subbasin Parameters: This set of parameters contains variables that

require a single value.




3.

4.
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b. Elevation Bands: These parameters are those required for every
elevation defined in the subbasin. The different elevation band
parameters are accessed by selecting an item from the Parameter
combo box. As you change the parameter value, the parameters in the
Elevation Bands section will also change (Figure 12.25).

Elevation Bands
Parameter: [ELEYE_FR = | ] Band 1 Band 2 Band 3 Band 4 Band &
[}s 025 o5 jn25 i fo
Band & Band 7 Band 8 Band 3 Band 10
jo [0 | I jo

Figure 12.25

c. Weather Adjustments: These parameters are precipitation adjustments
required for every month. The different weather adjustment parameters
are accessed by selecting an item from the Parameter combo box. As
you change the parameter value, the parameters in the Weather
Adjustments section will also change (Figure 12.26).

‘wigather Adjustments

Parameter: ITMF'INE vl l Jan Feh b ar Apr b ay Jun

[y 1.2 |05 jo jo i i
Jul Alg Sep Oct Mo Dec
i i jo jo i |05

Figure 12.26

Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description
(tooltip) appears and the range of variation for the parameter is shown. These tool tips
are provided only in the Subbasin Parameters section

If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.27. Click OK and the
parameter is reset to the previous value.



ArcSWAT k x|

!E CH_M1 should be ==0 and <=30

Figure 12.27

While editing subbasin parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Subbasin
Parameters dialog are written to the “sub” table in the SWAT Project
Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional subbasins.

a. Extend ALL SUB Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected
subbasins when edits are saved. If the user decides to check this
option, then ALL the subbasin parameters in the current subbasin will
be applied to the selected subbasins when the edits are saved.

b. Extend Edits to Current Subbasin: If this option is checked, then the
edits made will only be applied to the current subbasin.

c. Extend Edits to All Subbasins: If this option is checked, then the edits
made will be applied to ALL the subbasins in the watershed.

d. Extend Edits to Selected Subbasins: If this option is checked, then
the edits made will be applied to subbasins selected in the Selected
Subbasins section. Subbasins are selected by making a selection from
the Subbasins list box (Figure 12.28).



—Selected Subbasins

Subbaszinz

LT = D 0 —

Figure 12.28

3. Click Save Edits.

To exit the Edit Subbasin Parameters dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may

now either select a new subbasin or HRU to edit, or click Cancel to return the
ArcSWAT project.
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SECTION 12.4: EDIT HRU GENERAL INPUT DATA (.HRU)

The Edit HRU Parameters dialog is launched if the user selects .Hru
from the SWAT Input Table combo box on the Edit Subbasin Inputs dialog
(Figure 12.9). The dialog will open, displaying general HRU parameters dealing
with surface and subsurface water flow, erosion, and management inputs related
to the simulation of urban areas, irrigation, tile drains and potholes for the HRU
selected (Figure 12.29). A complete description of the variables is provided in the
Soil and Water Assessment Tool User's Manual, Version 2005, Chapter 19.
When the dialog initially appears, the dialog is in View mode. This allows the user
to view the current parameters for the selected HRU. All the controls for editing
the data are not enabled (i.e., “grayed out”).

%' Edit HRU Parameters A

=100 x|

—HEU Farameters

HRU_FR km2/km2]  SLSUBBSM [m] HRLU_SLF [m/m] O_M LAT_TIME [days)
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o jo o o o
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|D

FOT_TILE [m3/s]
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POT_W0OL< (1074 m3] POT_WOL (1074 m3)

POT_MSED [/l

POT_MOEL (mg/)

o o o o o

LEP_IMP [mim]

ID

E it Values r—Extend Parameter E dits —Selected HR s
[ Estend ALL HRL Parameters Subbasiris Land Use Soils

Fancel Edite I
v Extend Edits to Cunent HRL

Gave Edits Slope
[~ Extend Edits to & HRLS

Exl I Extend Edits to Selected HRUS

N

Figure 12.29

Editing HRU Parameters:

1. To edit the current parameters for the HRU, click the Edit Values button.
The dialog is now in Edit mode. The controls for editing the HRU become
enabled (Figure 12.30). You can now make changes to any of the soil
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parameters in the dialog. Your edits will not be saved to the SWAT Project
Geodatabase until you click the Save Edits button. If you decide not to
save the edits you have made, click the Cancel Edits button, and the
parameters for your HRU will revert back to their original values.

“'Edit HRU Parameters

=10l x|

—HRU Parameters
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LAT_SED [ma/l] SLSOIL [m] CAMM [mm) ESCO

jo |o jo |o
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Save Edits
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Figure 12.30

The data are separated into two groups:

a. HRU Parameters: These parameters will always be required for an

HRU.

b. HRU Pothole Parameters: These parameters will only be required if the
user has defined the current HRU as a pothole HRU in the Edit

Subbasin Parameters dialog.

Modify a parameter by typing the new value in the text box corresponding

to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description
(tooltip) appears and the range of variation for the parameter is shown.




4. If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.13. Click OK and the
parameter is reset to the previous value.

ArcSWAT & X

I\_" CANMY should be >=0 and <=100

Figure 12.31

5. While editing HRU parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

| Note: The parameter HRU_FR cannot be edited.

Saving Parameter Edits:

1. Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Soil Parameters
dialog are written to the “hru” table in the SWAT Project Geodatabase.

2. Extending Parameter Edits: There are several options available for
extending the edits made to additional HRUs.

a. Extend ALL HRU Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected HRUs
when edits are saved. If the user decides to check this option, then ALL
the hru parameters in the current HRU will be applied to the selected
HRUs when the edits are saved.

b. Extend Edits to Current HRU: If this option is checked, then the edits
made will only be applied to the current HRU.

c. Extend Edits to All HRUs: If this option is checked, then the edits
made will be applied to ALL the HRUSs in the watershed.
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d. Extend Edits to Selected HRUs: If this option is checked, then the

edits made will be applied to HRUs selected in the Selected HRUs
section. HRUs are selected by:

Select Subbasins: Land uses for selected subbasin wil populate the
Land Use list box

Selected HRUs
Subbazing Land Use Soils
all
FRSD
PAST
RMGE 5|
ope

Figure 12.32

. Select Land Use: Soils for the selected land uses within the

selected subbasins will populate the soils list box.

—Selected HRL=

Subbazinz Land Uze Sailz
Al All

1 THE20
2 THE33
3 RMHGE
4 Slope
]

Figure 12.33

Selected Soils: Slope classes for the selected soils within the

selected land uses within the selected subbasins will populate the
Slope list box.

Selected HRUs
Subbazing Land Use Soils
Al
1 FRSD THAE20
2 THEI3
K] RMGE 5|
1 ope
3] Al
041
1-9333

Figure 12.34



iv. Select Slope Classes: After selecting slope classes, you are can
click Save Edits.

 Selected HRUs
Subbazing Land Use Soils
Al
1 FRSD THAE20
2 THEI3
K] RMGE |
1 ope
3]
041
1-9333

Figure 12.35

3. Click Save Edits.

To exit the Edit HRU Parameters dialog, click the Exit button. The interface will
return to the Edit Subbasin Inputs dialog (Figure 12.9). You may now either
select a new HRU to edit, or click Cancel to return the ArcSWAT project.
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SECTION 12.5: EDIT MAIN CHANNEL INPUT DATA (.RTE)

The Edit Channel Parameters dialog is launched if the user selects .Rte
from the SWAT Input Table combo box on the Edit Subbasin Inputs dialog
(Figure 12.9). The dialog will open, displaying main channel parameters related
to water and sediment transport for the subbasin selected (Figure 12.36). A
complete description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 25. When the dialog
initially appears, the dialog is in View mode. This allows the user to view the
current parameters for the selected subbasin. All the controls for editing the data
are not enabled (i.e., “grayed out”).

%'Edit Channel Parameters 3 =10 x|

—RTE Parameters
CH_"w/2 [m] CH_Dr [m) CH_S2 [m/m] CH_LZ [km] CH_M2
J10.72683 Jns335773 |2.070076E 05 |4.347666 Joota
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Jo Jo Jo |20.10359 Jo
]  Extend Parameter Edits ————— | 1 Selected Subbazins
Edit ¥alues
[ Estend ALL RTE Parameters Subbasins
Cance] Edits I 1

¥ Extend Edits to Curent Subbasin
I Estend Edits to All Subbasing
E sit ™ Extend Edits to Selected Subbasing

Save Edits

Figure 12.36

Editing Channel Data:

1. To edit the current channel parameters for the subbasin, click the Edit
Values button. The dialog is now in Edit mode. The controls for editing the
subbasin become enabled (Figure 12.37). You can now make changes to
any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits button,
and the parameters for your subbasin will revert back to their original
values.
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%'Edit Channel Parameters =10 x|

—RTE Parameters
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fo |0 jo |20.10359 fo
]  Extend Parameter Edits ————— | 1 Selected Subbazins
Edit ¥alues
[ Extend ALL RTE Parameters Subbasins
Cancel Edits I 1

¥ Extend Edits to Current Subbasin

Save Edits
I Extend Edits to All Subbasins
E st [ Estend Edits to Selected Subbasins
A
Figure 12.37
2. Modify a parameter by typing the new value in the text box corresponding

to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

3. If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.38. Click OK and the
parameter is reset to the previous value.

ArcSWATR x|

!‘: CH_M2 should be »=-0.01 and <=0.3

Figure 12.38

4. While editing channel parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

Saving Parameter Edits:

1. Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Subbasin
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Parameters dialog are written to the “rte” table in the SWAT Project
Geodatabase.

2. Extending Parameter Edits: There are several options available for
extending the edits made to additional subbasins.

a.

Extend ALL RTE Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected
subbasins when edits are saved. If the user decides to check this
option, then ALL the channel parameters in the current subbasin will be
applied to the selected subbasins when the edits are saved.

. Extend Edits to Current Subbasin: If this option is checked, then the

edits made will only be applied to the current subbasin.

Extend Edits to All Subbasins: If this option is checked, then the edits
made will be applied to ALL the subbasins in the watershed.

. Extend Edits to Selected Subbasins: If this option is checked, then

the edits made will be applied to subbasins selected in the Selected
Subbasins section. Subbasins are selected by making a selection from
the Subbasins list box (Figure 12.28).

—Selected Subbaszing

Subbazinz

L e L0 O —

Figure 12.39

3. Click Save Edits.

To exit the Edit Channel Parameters dialog, click the Exit button. The interface
will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may now either
select a new subbasin or HRU to edit, or click Cancel to return the ArcSWAT

project.
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SECTION 12.6: EDIT GROUNDWATER INPUT DATA (.GW)

The Edit Groundwater Parameters dialog is launched if the user
selects .Gw from the SWAT Input Table combo box on the Edit Subbasin
Inputs dialog (Figure 12.9). The dialog will open, displaying groundwater
parameters for the HRU selected (Figure 12.40). A complete description of the
variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 24. When the dialog initially appears, the dialog is in View
mode. This allows the user to view the current parameters for the selected HRU.
All the controls for editing the data are not enabled (i.e., “grayed out”).

%' Edit Groundwater Parameters 3 -3 x|
—Groundwater Parameters
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Jonz I Joos h Jooo3
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o jo fo
Edit Valuss —Estend Parameter Edits ————— [~ Selected HRLz
[~ Extend ALL G Parameters Subbasing Land Use Sils
[Cancel Edits I I
¥ Extend Edits to Current HRL
Gawve Edits Slope
[~ Ewxtend Edits ta Al HRUS
Exit [~ Extend Edits to Selected HRUS
1%
Figure 12.40
Editing Groundwater Parameters:
1. To edit the current parameters for the HRU, click the Edit Values button.

The dialog is now in Edit mode. The controls for editing the HRU becomes
enabled (Figure 12.41). You can now make changes to any of the
groundwater parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your HRU will revert back to their original

values.
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Edit Groundwater Parameters =|0] x|

— Groundwater Parameters
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Figure 12.41

Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.42. Click OK and the
parameter is reset to the previous value.

ArcSWAT R x|

!"_\ G _REVAP should be ==0.02 and <=0.2

Figure 12.42

While editing groundwater parameters, if you are ever dissatisfied with
your changes, you may click Cancel Edits button, and all the parameters
will revert to their previous values (i.e., the values before the editing
session was initiated).




Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Soil Parameters
dialog are written to the “gw” table in the SWAT Project Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional HRUs.

a.

Extend ALL HRU Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected HRUs
when edits are saved. If the user decides to check this option, then ALL
the groundwater parameters in the current HRU will be applied to the
selected HRUs when the edits are saved.

. Extend Edits to Current HRU: If this option is checked, then the edits

made will only be applied to the current HRU.

Extend Edits to All HRUs: If this option is checked, then the edits
made will be applied to ALL the HRUs in the watershed.

. Extend Edits to Selected HRUs: If this option is checked, then the

edits made will be applied to HRUs selected in the Selected HRUs
section. HRUs are selected by:

i. Select Subbasins: Land uses for selected subbasin wil populate the
Land Use list box

Selected HRUs

Land Use Soils
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Figure 12.43

ii. Select Land Use: Soils for the selected land uses within the
selected subbasins will populate the soils list box.
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Figure 12.44

iii. Selected Soils: Slope classes for the selected soils within the
selected land uses within the selected subbasins will populate the

Slope list box.
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Figure 12.45

iv. Select Slope Classes: After selecting slope classes, you can click

Save Edits.
—Selected HRL=
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Figure 12.46

3. Click Save Edits.

To exit the Edit Groundwater Parameters dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may
now either select a new HRU to edit, or click Cancel to return the ArcSWAT

project.
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SECTION 12.7: EDIT WATER USE INPUT DATA (.\WUS)

The Edit Water Use Parameters dialog is launched if the user selects
Wus from the SWAT Input Table combo box on the Edit Subbasin Inputs
dialog (Figure 12.9). The dialog will open, displaying consumptive water use
parameters for the subbasin selected (Figure 12.47). A complete description of
the variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 21. When the dialog initially appears, the dialog is in View
mode. This allows the user to view the current parameters for the selected
subbasin. All the controls for editing the data are not enabled (i.e., “grayed out”).

%' Edit Water Use Parameters k =10] x|

—Monthly wWater ze

Farameter: [WUPND =104 m3] Jan Feh I ar Apr b ay Jun
jo o o o o jo
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jo o o o o jo

] i Extend Parameter Edits ——— [ Selected Subbasins
Edit Values
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[Cancel Edits I
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Exit [ Estend Edits to Selected Subbasing

Figure 12.47

Editing Water Use Data:

1. To edit the current parameters for the subbasin, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the
subbasin become enabled (Figure 12.48). You can now make changes to
any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your subbasin will revert back to their
original values.
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Edit Water Use Parameters -0 x|
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Y
Figure 12.48
2. Select the Monthly Water Use parameter to modify from the Parameter

combo box. The values for the selected parameter can then be edited for
each month by typing into the individual month text boxes (Jan, Feb, Mar,

etc.).
— Monthly ' ater Use
Parameter: |'"WURCH  « | [1074 m3] Jan Feb b ar Apr M ay Jun
[ [ [ [ jo {100
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Figure 12.49
3. Select a different parameter from the Parameter combo box to modify the
monthly values for additional parameters.
— Monthly water Use
Parameter: '"WUPND = | [1074 m3] Jan Feb b ar Apr M ay Jun
[ [ [ |50 |50l jo
Jul Aug Sep Oct Moy Dec
o o o o jo jo

Figure 12.50

Note: If the cursor is placed on top of the Parameter combo box, a short help
description (yellow label) appears and the range of variation for parameters is shown.
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If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.51. Click OK and the
parameter is reset to the previous value.

ArcSWAT xR x|

!‘_\ YWPKND should be == 0 and <= 10000

Figure 12.51

While editing water use parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Subbasin
Parameters dialog are written to the “wus” table in the SWAT Project
Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional subbasins.

a. Extend ALL SUB Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected
subbasins when edits are saved. If the user decides to check this
option, then ALL the subbasin parameters in the current subbasin will
be applied to the selected subbasins when the edits are saved.

b. Extend Edits to Current Subbasin: If this option is checked, then the
edits made will only be applied to the current subbasin.

c. Extend Edits to All Subbasins: If this option is checked, then the edits
made will be applied to ALL the subbasins in the watershed.

d. Extend Edits to Selected Subbasins: If this option is checked, then
the edits made will be applied to subbasins selected in the Selected



Subbasins section. Subbasins are selected by making a selection from
the Subbasins list box (Figure 12.52).

—Selected Subbaszing

Subbazinz

L e L0 O —

Figure 12.52

3. Click Save Edits.

To exit the Edit Water Use Parameters dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may

now either select a new subbasin or HRU to edit, or click Cancel to return the
ArcSWAT project.
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SECTION 12.8: EDIT MANAGEMENT INPUT DATA (.MGT)

The Edit Management Parameters dialog is launched if the user selects
.Mgt from the SWAT Input Table combo box on the Edit Subbasin Inputs
dialog (Figure 12.9). The dialog will open, displaying the management
parameters for the HRU selected (Figure 12.53). A complete description of the
variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 20. When the dialog initially appears, the dialog is in View
mode. This allows the user to view the current parameters for the selected HRU.
All the controls for editing the data are not enabled (i.e., “grayed out”).

Edit Management Parameters & - O] x|
General Parameters | Operations |
= Iritual Plant Grovth
Initial Land Cowver Lal_[MIT BIO_IMNIT FHU_FLT
Mo Crop Growing ;I IIJ 1] 0
—General Management
BIDbAI> CMZ2 USLE_F BIO_kAIM FILTER"w
02 a4 1 I ]
—Urbat M anagement
Urban Land Cower Urban Simulation kethod
Mo Urban Uze ;I ID ;I
r—Irmigation Management
Irrigation S ource Subbasin FLO%WAIM [rn”™ 3] DI R (#1074 m3] FLOWFER
INDInigation LI I LI IEI IEI ID
— Tile Drain b anagement
DDR&SIM [rm] TOR&IM [hr] GORAIM [hr
[0 [0 o
] - Estend Parameter Edits —— | [ Selected HEU=
Edit ¥alues
™ Estend ALL HRU General Parameters Subbasing Land Usze Sails
Cancel Edits ™ Extend Management Operations
[ ]
S ave Edits Iv¥ Estend Edits to Current HRU Slope
™ Extend Edits to Al HRUS
Exit ™ Extend Edits ta Selected HRLS
%

Figure 12.53
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Editing General Management Parameters:

1.

214

To edit the current parameters for the HRU, click the Edit Values button.
The dialog is now in Edit mode. The controls for editing the HRU become
enabled (Figure 12.54). You can now make changes to any of the general
management parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your HRU will revert back to their original
values.

%' Edit Management Parameters = O] x|

General Parameters | Operations I

— Initual Plant Growth

Initial Land Cowver Lal_IMIT BIO_IMNIT FHU_FLT
Mo Crop Growing ;I IIJ 1] 0

— General Management

BIOMI CNZ USLE_F BIO_MIM FILTER"
02 24 1 1] 0

—Urban M anagement

Urban Land Cower Urban Simulation Method

Mo Urban Uze ;I ID ;I
— lirigation Management

Irrigation S ource Subbasin FLOWMIM [rn™34s) DIYA2E (#1074 m3] FLOWFR

INDInigation LI I LI IEI IEI ID
—Tile Drain M anagement

DDRAIMN [mm] TOR&IM [hr] GORAIM [hr

[0 [0 o

] - Estend Parameter Edits ——— | [ Selected HEU=
Edit ¥alues
™ Estend ALL HRU General Parameters Subbasing Land Usze Sails

Cancel Editz % ™ Extend Management Operations
L |

S ave Edits Iv¥ Estend Edits to Current HRU Slope
[~ Ewxtend Edits ta Al HRUS
Exit ™ Estend Edits to Selectsd HRUS

&

Figure 12.54

The Edit Management Parameters dialog contains two tabs. When the
dialog first opens, the General Parameters tab is displayed. This tab
contains parameters for initial conditions of the HRU, as well as “static”
parameters that are only defined once to describe the HRU. The second
tab, Operations, controls parameters that define scheduling of




management operations for the HRU. Editing these parameters will be
discussed in the next section.

Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.55. Click OK and the
parameter is reset to the previous value.

ArcSWAT ) x

!‘_\ USLE_P should be =0 and <=1

Figure 12.55

While editing general management parameters, if you are ever dissatisfied
with your changes, you may click Cancel Edits button, and all the
parameters will revert back to their previous values (i.e., the values before
the editing session was initiated).

Editing Management Operations:

1.
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Click on the Operations tab. The operations dialog is now open with the
current management operations displayed (Figure 12.56).



General Parameters  Operations |

Current M anagement 0 perabons

Add Year

| Operation | Crop | Heat Units
Plant/begin. growing s PAST 015
Delete Year Hareest and kill operati PAST 12
Add Operation

Delete Dperation

E dit Dperation

i Operation Parameters

O Schedule by Date
% Schedule By Heat Writs “Year of Ratation : 1

LCance| | K |

Figure 12.56

2. The Current Management Operations table displays the management
operations in the current scenario (Figure 12.57)

Current M anagement Operabons

| Operation | Crop | Heat Units
Plant/begin. growing =2 PAST 015
Harvest and kil operati PAST 1.2

Figure 12.57

3. To the left of the Current Management Operations table are five buttons
that control modifying the operations in the current scenario (Figure
12.58).

a. Add Year: This command will add a new rotation year to the operation
schedule.

b. Delete Year: This command will delete the highlighted year from the
operation schedule.
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c. Add Operation: This command will add a new operation to the rotation
year currently active.

d. Delete Operation: This command will delete the highlighted operation.

e. Edit Operation: This command will display the parameter values for
the highlighted operation, allowing the user to modify the values.

Add rear
Delete Year
Add Dperation

Delete Dperation

Edit Operation

Figure 12.58

The Operation Parameters section (Figure 12.59) displays the
parameters for the current management operation being edited (this
section is initially grayed out since no operation is being edited). This
section is enabled when editing an existing operation or adding a new
one.

—Dperation Parameters
) Schedule by Date
% Schedule By Heat Units ‘rear of Botation : 1
[Eatice] | [k |
Figure 12.59

To add a rotation year:

a. Click the Add Year button

b. A “Plant/Begin Growing Season” operation will appear in the Operation
Parameters section (Figure 12.60). By default, same “Plant/Begin
Growing Season” parameters for the previous rotation year will appear
in the dialog.



— Plant/Begin Growing Season Parameters
" Schedule by Date Heat Units
{* Schedule By Heat Units “fiear of Rotation : 2 IU'15
PLAMT_ID CURYR_MAT HEAT UMITS Lal_IMIT
[ Pasture | o |2ma.7 i
BIO_INIT HI_TARG BIO_TARG CMOP
fo jo jo jo Cancel | ok, |

Figure 12.60
c. Edit the parameters of this operation if necessary.

d. Click the OK button to add this operation as the first operation in the
new rotation year. The Current Management Operations table will be
updated to reflect the beginning of the new rotation year (Figure 12.61).

Current Management Operabons

Year | Operation | Crop | Heat Urits
4 1 Flant/begin. growing se  PAST 015
1 Harvest and kill operati  PAST 1.2
Flant/begin. growing se  PAST 015

Figure 12.61

e. Click the Cancel button to cancel adding the operation and new rotation
year.

Note: Operation-specific information must be scheduled by date or by plant growth
stage (i.e. heat units). The interface will allow different types of scheduling to be
used in different HRUs within the watershed, but for a given HRU, all operations
must be scheduled exclusively by date or by plant growth stage (i.e., heat units).
The default management operations are scheduled by heat units. To change the
type of scheduling from heat units to date (or date to heat units), click the
appropriate radio button while editing or adding an operation.

Plant/Begin Growing Seazon Parameters

% Schedule by Date
i~ Scheduls By Heat Units
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A message will pop up, indicating that all the dates for the current set of operations
will be reset.

ArcSWAT & - X

Changing to Date Scheduling will set all exiting managerment operation dates to Jan 1. Continue?

Yes i[u] |

Click “Yes” to continue or “No” to abort the operation.
When changing from date scheduling to heat units, a similar message will pop up.

x|

Charnging to Heat Unit Scheduling will set all exiting management operation heat units 1o 0.0. Continue?

Yes Mo |

Note: When scheduling with heat units, the values used to schedule the operations
between the time of planting and the time at which the land cover is killed are
fractions of total accumulated plant heat units. Outside this growing period, the
values used to schedule operations are fractions of annual, base-zero, heat units.
Chapter 17 in the SWAT 2005 Theoretical Documentation explains heat unit

scheduling in detail.

6. To delete a rotation year:

a. Select a row from the Current Management Operations table
containing an operation for the year to be deleted (Figure 12.62).

Current Management Operabons

| Operation | Crop | Heat Urits
Flant/begin. growing se  PAST 015
Harvest and kill operati  PAST 1.2

Flant/begin. growing se

Figure 12.62
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b. Click the Delete Year button.

c. A message will appear to make sure you want to continue.

ArcSWAT

all operations for the selected year will be deleted. Do ywou wish o continue?

Yes ] |

Figure 12.63

d. The Current Management Operations table is updated with the
removed year (Figure 12.64).

Current Management Operabons

| Operation | Crop | Heat Urits

Flant/begin. growing se  PAST 015
Harvest and kill operati  PAST 1.2

Figure 12.64
7. To add an operation:

a. Select a row in the Current Management Operations table that
represents the rotation year you want to add an operation to (Figure
12.65).

Current Management Dperabons

| Dperation | Crop | Heat Units
Flant/begin. growing =2 PAST 015
Harvest and kill operat 1.2

Figure 12.65
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b. Click the Add Operation button. The Add operation dialog will appear.
From the list box, select the operation you want to add and click OK
(Figure 12.66). Click Cancel to abort the operation.

%" Add Operatio -0 x|

Select Management Operation

Fertilizer application
Pesticide application
Harvets and kill

Tillage

Harvest only

Fill! end of growing seazon
Grazing

Auko-irrigation
Autofertilization

Street sweeping LI

Cancel ak

Figure 12.66

c. The parameters for the operation selected will appear in the Operation
Parameters section of the Edit Management Parameters dialog
(Figure 12.67).

—Fertiizer Application Parameters %

" Schedule by Date Heat Unit Scheduling

% Schedule By Heat Units Year of Raotation : 1 Ig_15
FERT_ID FRT_KG FRT_SURFACE
IEIementaINitrogen ;I |D |D

Cancel | Ok |

Figure 12.67

d. Specify the parameters for the operation, and then click OK. The new
operation will then appear in the Current Management Operations
table (Figure 12.68). To cancel adding the new operation, click the
Cancel button.
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Current Management Operabons

Figure 12.68

Year | Operation | Crop | Heat Urits
1 Flant/begin. growing se  PAST 015
» 1 Fertilizer application 025
Harvest and kill operati - PAST 1.2

e. Each management operation will have different parameters to specify.
The Operation Parameters interface for each of the available
management operations are as follows:

i. Plant/begin growing season:

—Plant/Begin Growing Season Parameters %
" Schedule by Date

Heat Unit Scheduling

% Schedule By Heat Units ear of Raotation : 1 Ig_15

PLAMT_ID CURYR_MaT Heat nitz to LALIMIT

IAgricuIturaI Land-Generic ;I |D |D |D

BIO_IMIT HI_TARG BIO_TARG CNOP

Iu IU IU IU Cancel | 0k |

Figure 12.69

The PLANT_ID combo box will allow the user to select a crop from

the SWAT crop database.

ii. Irrigation:

r—lrrigation Par

" Schedule by Date%
& Schedule By Heat Units

IRR_AMT [rm]

“f'ear of Rotation : 1

[o

Heat Unit Scheduling

ID.15

Cancel | ak |

Figure 12.70

iii. Fertilizer application:
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—Fertiizer Application Parameters %
" Schedule by Date Heat Unit Scheduling

% Schedule By Heat Units Year of Raotation : 1 Ig_15

FERT_ID FRT_KG FRT_SURFACE
IEIementaI Mitragen ;I |D |D

Cancel | Ok |

Figure 12.71

The FERT_ID combo box will allow the user to select a fertilizer from
the SWAT fertilizer database.

iv. Pesticide application

— Pesticide Application Parameters %

" Schedule by Date Heat Unit Scheduling
& Schedule By Heat Units “f'ear of Rotation : 1 IU'15

PEST_ID PST_KG

Silvex =] o

Cancel | ak |

Figure 12.72

The PEST_ID combo box will allow the user to select a pesticide
from the SWAT pesticide database.

v. Harvest and kill operation:

—Harvest and Kill Parameters %
" Schedule by Date Hesat Unit Scheduling

& Schedule By Heat Units ‘rear of Rotation : 1 ID.15

CHOP
o

Cancel (1]4

Figure 12.73

vi. Tillage:
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Vii.

viii.

—Tillage Parameters

" Schedule by DE%
& Schedule By Heat Units

Heat Unit Schedulin

g

Vear of Rotation : 1 IU,15
TILL_ID CNOP
Disk Plow Ge23 =] o

Cancel | ak |

Figure 12.74

The TILL_ID combo box wil allow the user to select a tillage
operation from the SWAT tillage database.

Harvest only:

—Harvestjonly] Parameters

" Schedule by Date %

Heat Unit Scheduling

% Schedule By Heat Units ‘rear of Rotation : 1 015
H&RVEFF HI_OWR
o 0

Cancel | (1]4 |

Figure 12.75

Kill’end of growing season:

—FKil/End of Growing Seazan Parameters

" Schedule by Date
" Schedule By Heat Units

Heat Unit Scheduling
“rear of Rotation : 1

ID.15

Cancel | (1]4 |

Figure 12.76

Grazing:

r—Grazing Parameters

" Schedule by Dat
" Schedule By Heat Units

MANURE_ID

Heat Unit Scheduling

“rear of Rotation : 1 ID_1 3

GRZ_DAYS BIO_EAT

BIO_TRMP

IDail_l,J-Fresh Manure

MAMURE_KG

e

= Io |

0

Cancel | (1]4 |

Figure 12.77
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Xi.

Xii.

Xiii.

The MANURE_ID combo box wil allow the user to select a
manure from the SWAT manure database.

Auto-irrigation

—&uto-imigation Parameters

" Schedule by Date
" Schedule By Heat Units

WSTRS_ID

Heat Unit Scheduling

ID.15

‘f'ear of Rotation : 1

AUTO_WSTRS

Plart ' ater Demand

=] o

Cancel | ak |

Figure 12.78

Auto-fertilization

—Auto-fertilization Parameters

" Schedule by Date [%
& Schedule By Heat Units

AFERT_ID

Heat Unit Scheduling

“f'ear of Rotation : 1 IU,1 5

AUTO_NSTRS AUTO_NAPP

AUTO_NYR

IEIementaI Mitrogen

AUTO_EFF

AFRT_SURFACE

=] o [0

[0 [0

i

Cancel | ak |

Figure 12.79

The AFERT_ID combo box wil allow the user to select a fertilizer
from the SWAT fertilizer database.

Street sweeping:

—Street Sweeping Parameters

" Schedule by Date %
" Schedule By Heat Units

SWEEPEFF

Heat Unit Scheduling

ID.15

“rear of Rotation : 1

FR_CLRE

o

0

Cancel | (1]4 |

Figure 12.80

Release/impound




8.

9.

226

— Release/Impound Parameters %

" Schedule by Date
& Schedule By Heat Units

IMP_TRIG

‘f'ear of Rotation : 1

Initiate ‘W ater Impound

[

Heat Unit Scheduling

ID.15

Cancel | ak |

Figure 12.81

Xiv.

Continuous fertilization

r— Cortinuous Fertilization Parameters %

" Schedule by Date
" Schedule By Heat Units

“f'ear of Rotation : 1

Heat Unit Scheduling

ID.15

CFRT_ID FERT_D&rS IFRT_FREQ

CFRT_KG

Elemental MNitragen

=] o [0

i

Cancel | ak |

Figure 12.82

The CFRT_ID combo box wil allow the user to select a fertilizer

from the SWAT fertilizer database.

To delete an operation:

a. Select the operation you wish to delete in the Current
Operations table (Figure 12.83)

Current Management Operabons

Year | Operation | Crop | Heat Urits
1 Auba fertilization initializ 01
1 Flant/begin. growing se  PAST 015
» Auto imigation initializati _
Harvest and kill operati 12

Figure 12.83

b. Click the Delete Operation button.

To edit an operation:

Management




a. Select the operation you wish to delete in the Current Management
Operations table (Figure 12.84).

A Ope b
Year | Dperation | Crop | Heat Units

»
1 Plant/begin. growing se  PAST 015
1 Harvest and kill operati 1.2
*

Figure 12.84

b. Click the Edit Operation button. The parameters for the selected
operation will appear in the Operation Parameters section (Figure
12.85).

—aAwuto-fertilization Parameters

" Schedule by Date % Hesat Unit Scheduling

& Schedule By Heat Units ‘ear of Rotation : 1 ID_1

AFERT_ID sUTO_MSTRS AUTO_MWAPP AUTO_MYR
IEIementaI Mitrogen ;l ID.E ID ID

AUTO_EFF AFRT_SURFACE
|[| |U Cancel | ok |

Figure 12.85

c. The Operations Parameters section will contain the same management
operation input form when editing the operations as when adding an
operation (Figures 12.69 — 12.82).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Management
Parameters dialog are written to the “mgt1” and “mgt2” tables in the
SWAT Project Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional HRUs.

a. Extend ALL HRU General Parameters: This option pertains to the
parameters defined on the General Parameters tab. By default, this
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option will NOT be checked. This indicates that ONLY the parameters
that were modified during the current edit session will be extended to
the selected HRUs when edits are saved. If the user decides to check
this option, then ALL the general management parameters in the
current HRU will be applied to the selected HRUs when the edits are
saved.

. Extend Management Operations: This option pertains to the

management operations scenario defined on the Operations tab. By
default, this option will NOT be checked. This indicates that only the
general management parameters will be extended to the selected
HRUs. If the use checks this option, then the entire management
operations scenario defined for the current HRU (including the crop
planted) will be extended to the selected HRUs when edits are saved.

Note: Applying the Extend Management Operations is a useful technique for

assigning a common operations schedule to a large number of HRUs at one time.

. Extend Edits to Current HRU: If this option is checked, then the edits

made will only be applied to the current HRU.

. Extend Edits to All HRUs: If this option is checked, then the edits

made will be applied to ALL the HRUSs in the watershed.

. Extend Edits to Selected HRUs: If this option is checked, then the

edits made will be applied to HRUs selected in the Selected HRUs
section. HRUs are selected by:

i. Select Subbasins: Land uses for selected subbasin wil populate the
Land Use list box

Selected HRUs

Land Use Soils

&l

FRSD
PAST
RMGE

Subbazing

Slope

Figure 12.86



ii. Select Land Use: Soils for the selected land uses within the
selected subbasins will populate the soils list box.

 Selected HRUs

Subbazing and Use Soils
Al all

1 THAE20
2 THEI3
K] RMGE
1 Slope
3]

Figure 12.87

iii. Selected Soils: Slope classes for the selected soils within the

selected land uses within the selected subbasins will populate the
Slope list box.

 Selected HRUs

Subbazing Land Use

Soils
All
FRSD THAE20
THEIZ

RNGE Siope
Al
o+
1-3999

N = 00—

Figure 12.88

iv. Select Slope Classes: After selecting slope classes, you can click
Save Edits.

Selected HRUs
Subbazing Land Use Soils
all
1 FRSD THAE20
2 THEI3
K] RMGE 5|
1 ope
3]
041
1-9333

Figure 12.89

Click Save Edits.

To exit the Edit Management Parameters dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may



now either select a new HRU to edit, or click Cancel to return the ArcSWAT
project.
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SECTION 12.9: EDIT SOIL CHEMICAL INPUT DATA (.CHM)

The Edit Soil Chemical Parameters dialog is launched if the user
selects .Chm from the SWAT Input Table combo box on the Edit Subbasin
Inputs dialog (Figure 12.9). The dialog will open, displaying soil chemical
parameters for the HRU selected (Figure 12.90). A complete description of the
variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 23. When the dialog initially appears, the dialog is in View
mode. This allows the user to view the current parameters for the selected HRU.
All the controls for editing the data are not enabled (i.e., “grayed out”).

%' Edit Soil Chemical Data

=100 x|

=Sl Chemical [ata

Soil Laper: SOL_WO3 [markg) SOL_ORGH [mgdkg)  SOL_LABP [mgdkg)

SOL_ORGP [madkal

I =l I [0 [0 Io

= S0l Pesticide [ata

Pesticide: T | PLTPST [kasha) SOLPST [mgdlg) PSTEMFR
o o o
Femove Festicide |

) —Extend Parameter Edits —Selected HRU:

Edit VW alues
[ Estend ALL CHM Parameters Subbasiris Land Use Soils

Cancel Edits I ]
v Extend Edits to Cument HRL

Save Edits Slope
I Estend Edits to &l HRUS

Esit [ Extend Edits to Selected HRLS
%

Figure 12.90

Editing Soil Chemical Parameters:

1. To edit the current parameters for the HRU, click the Edit Values button.
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The dialog is now in Edit mode. The controls for editing the HRU become
enabled (Figure 12.91). You can now make changes to any of the soil
chemical parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your HRU will revert back to their original
values.



Edit Soil Chemical Data

=10l x|

 Soil Chemical Data

Sail Layer: SOL_MO3 [mmg-ka) SOL_ORGMN [maskag)  SOL_LABP [mgfka) SOL_ORGP [mgka)
1 =l o o jo jo
 Soil Pesticide D ata
Pesticide: Add Pesticide | PLTPST [kasha) SOLPST [mgika) PSTENR
jo jo jo
Remove Pesticide |
E it Valuss — Extend Parameter Edits = Selected HEU:
% [ Eutend ALL CHM Parameters Subbasins Land Use Sails
Cancel Edits I ]
W Eutend Edits to Cument HRL
Sawe Editz Slope
™ Estend Edits to Al HRUS
Esit I Estend Edits to Selected HRUS
1%
Figure 12.91
2. The parameters are split into two groups:

a. Soil Chemical Data: Initially, these parameters are displayed for soil
layer 1. The user can change the current soil layer by selecting a
different layer from the Soil Layer combo box. As you change the soil
layer, the parameters in the Soil Layer Parameters section will also

change (Figure 12.92).

S0L_ORGM [ma/kg)

SOL_LABP (mgdkg]

SOL_ORGP (mgfkg)

B =D

Soil Chemical Data
|7 Sail Layer: SOL_MO3 [mg/ka)

jo

[

Jo

Figure 12.92

b. Soil Pesticide Data: This section allows the user to add or remove

pesticides that exist within the soil or vegetation prior to the beginning

of a model run.

i. To add a pesticide, click the Add Pesticide button (Figure 12.93).

Add Pesticide & o [=]

Select Pesticide bo Add

o atre

Cancel | [l |

—

4

Figure 12.93
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ii. Select the pesticide of interest from the combo box and click OK.

iii. The selected pesticide will be added to the Pesticide list box. The
parameters related to that pesticide can then be edited (Figure12.94)

Soil Pesticide D ata

Pesticide: pddPestcide | PLTPST (kgtha) SOLPST (maka)  PSTENA
|05 j1.0 Jo
Hemove Pesticide %

Figure 12.94

iv. To remove a pesticide, select the pesticide from the Pesticide list
box in the Soil Pesticide Data section of the Edit Soil Chemical
Data dialog. Then click the Remove Pesticide button.

3. Modify parameters in both the Soil Chemical Data and Soil Pesticide
Data sections by typing the new value in the text box corresponding to the
parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

4. If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.95. Click OK and the
parameter is reset to the previous value.

ArcSWAT |

!‘_v. FLTPST should be ==0 and <=5.00

Figure 12.95

5. While editing soil chemical parameters, if you are ever dissatisfied with
your changes, you may click Cancel Edits button, and all the parameters
will revert back to their previous values (i.e., the values before the editing
session was initiated).

Saving Parameter Edits:
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Soil Parameters
dialog are written to the “chm?” table in the SWAT Project Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional HRUs.

a. Extend ALL HRU Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected HRUs
when edits are saved. If the user decides to check this option, then ALL
the soil chemical parameters in the current HRU will be applied to the
selected HRUs when the edits are saved.

b. Extend Edits to Current HRU: If this option is checked, then the edits
made will only be applied to the current HRU.

c. Extend Edits to All HRUs: If this option is checked, then the edits
made will be applied to ALL the HRUs in the watershed.

d. Extend Edits to Selected HRUs: If this option is checked, then the
edits made will be applied to HRUs selected in the Selected HRUs
section. HRUs are selected by:

i. Select Subbasins: Land uses for selected subbasin will populate
the Land Use list box

Selected HRUs

Land Use Soils

&l

FRSD
PAST
RMGE

Subbazing

Slope

Figure 12.96

ii. Select Land Use: Soils for the selected land uses within the
selected subbasins will populate the soils list box.
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iii. Selected Soils: Slope classes for the selected soils within the
selected land uses within the selected subbasins will populate the

Slope list box.

Selected HRUs
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iv. Select Slope Classes: After selecting slope classes, you are can

click Save Edits.
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3. Click Save Edits.

To exit the Edit Soil Chemical Parameters dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may
now either select a new HRU to edit, or click Cancel to return the ArcSWAT

project.
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SECTION 12.10: EDIT POND/WETLAND INPUT DATA (.PND)

The Edit Pond/Wetland Parameters dialog is launched if the user
selects .Pnd from the SWAT Input Table combo box on the Edit Subbasin
Inputs dialog (Figure 12.9). The dialog will open, displaying subbasin
impoundment parameters for the subbasin selected (Figure 12.100). A complete
description of the variables is provided in the Soil and Water Assessment Tool
User's Manual, Version 2005, Chapter 28. When the dialog initially appears, the
dialog is in View mode. This allows the user to view the current parameters for
the selected subbasin. All the controls for editing the data are not enabled (i.e.,
“grayed out”).
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Figure 12.100

Editing Pond/Wetland Data:

1. To edit the current parameters for the subbasin, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the
subbasin become enabled (Figure 12.101). You can now make changes
to any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
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decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your subbasin will revert back to their
original values.
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Figure 12.101
The data are separated into two groups:

a. Pond Parameters: This set of parameters contains variables that are
required only for ponds.

b. Pond/Wetland Parameters: These parameters are required for both
ponds and wetlands. Choose either “Pond” or “Wetland” from the Water
Body Type combo box. As you change the water body type, the
parameters in the Pond/Wetland Parameters section will also change
(Figure 12.102), allowing the user to enter the parameters for the
specified water body type.




—Pond Awfetland Parameters

WET_FF WET_NSA Ly WET_NVOL WET_M<SA WET_MivOL
[0 [0 0 0 0

WET_VOL WET_SED WET_NSED WET_K PSETLW1
[0 [0 0 0 0
PSETLW2 NSETLW NSETLW?2 CNLEW SECCIw
[0 [0 0 0 0
WET_NO3 WET_SOLP WET_DRGN WET_DFGP

[0 [0 0 |0

Figure 12.102

Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

If a value is entered for a parameter that is outside its valid range, an error
message will appear as shown if Figure 12.103. Click OK and the
parameter is reset to the previous value.

ArcSWAT R x|

!‘_\ FMD_FR should be ==0 and <=1

Figure 12.103

While editing pond/wetland parameters, if you are ever dissatisfied with
your changes, you may click Cancel Edits button, and all the parameters
will revert back to their previous values (i.e., the values before the editing
session was initiated).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Subbasin
Parameters dialog are written to the “pnd” table in the SWAT Project
Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional subbasins.



3.

. Extend ALL SUB Parameters: By default, this option will NOT be

checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected
subbasins when edits are saved. If the user decides to check this
option, then ALL the pond/wetland parameters in the current subbasin
will be applied to the selected subbasins when the edits are saved.

. Extend Edits to Current Subbasin: If this option is checked, then the

edits made will only be applied to the current subbasin.

. Extend Edits to All Subbasins: If this option is checked, then the edits

made will be applied to ALL the subbasins in the watershed.

. Extend Edits to Selected Subbasins: If this option is checked, then

the edits made will be applied to subbasins selected in the Selected
Subbasins section. Subbasins are selected by making a selection from
the Subbasins list box (Figure 12.104).

—Selected Subbaging
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Figure 12.104

Click Save Edits.

To exit the Edit Pond/Wetland Parameters dialog, click the Exit button. The
interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You may
now either select a new subbasin or HRU to edit, or click Cancel to return to the
ArcSWAT project.
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SECTION 12.11: EDIT STREAM WATER QUALITY INPUT DATA (.SWQ)

The Edit Stream Water Quality Parameters dialog is launched if the user
selects .Swq from the SWAT Input Table combo box on the Edit Subbasin Inputs
dialog (Figure 12.9). The dialog will open, displaying stream water quality
parameters for the subbasin selected (Figure 12.105). A complete description of
the variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2005, Chapter 27. When the dialog initially appears, the dialog is in View
mode. This allows the user to view the current parameters for the selected
subbasin. All the controls for editing the data are not enabled (i.e., “grayed out”).
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Figure 12.105

Editing Stream Water Quality Data:

1. To edit the current parameters for the subbasin, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the
subbasin become enabled (Figure 12.106). You can now make changes
to any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
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decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your subbasin will revert back to their

original values.
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Figure 12.106

The data are separated into two groups:

a. Nutrient Parameters: This set of parameters contains variables that are

required for nutrient modeling.

b. Pesticide Parameters: This set of parameters contains variables that

are required for pesticide modeling.

Modify a parameter by typing the new value in the text box corresponding

to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description
(tooltip) appears and the range of variation for the parameter is shown.




If a values is entered for a parameter that is outside its valid range, an
error message will appear as shown if Figure 12.107. Click OK and the
parameter is reset to the previous value.

ArcSWAT h x|
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Figure 12.107

While editing stream water quality parameters, if you are ever dissatisfied
with your changes, you may click Cancel Edits button, and all the
parameters will revert back to their previous values (i.e., the values before
the editing session was initiated).

Saving Parameter Edits:

1.
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Saving parameter edits is accomplished by clicking the Save Edits button.
When this occurs, the parameter values in your Edit Subbasin
Parameters dialog are written to the “swq” table in the SWAT Project
Geodatabase.

Extending Parameter Edits: There are several options available for
extending the edits made to additional subbasins.

a. Extend ALL SUB Parameters: By default, this option will NOT be
checked. This indicates that ONLY the parameters that were modified
during the current edit session will be extended to the selected
subbasins when edits are saved. If the user decides to check this
option, then ALL the stream water quality parameters in the current
subbasin will be applied to the selected subbasins when the edits are
saved.

b. Extend Edits to Current Subbasin: If this option is checked, then the
edits made will only be applied to the current subbasin.

c. Extend Edits to All Subbasins: If this option is checked, then the edits
made will be applied to ALL the subbasins in the watershed.

d. Extend Edits to Selected Subbasins: If this option is checked, then
the edits made will be applied to subbasins selected in the Selected
Subbasins section. Subbasins are selected by making a selection from
the Subbasins list box (Figure 12.108).
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3. Click Save Edits.

To exit the Edit Stream Water Quality Parameters dialog, click the Exit button.
The interface will return to the Edit Subbasin Inputs dialog (Figure 12.9). You

may now either select a new subbasin or HRU to edit, or click Cancel to return to
the ArcSWAT project.
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SECTION 12.12: REWRITING WATERSHED INPUT FILES

If subbasin input tables are edited, then they must also be written to the
ASCII format input files read by the SWAT model. The last item in the Edit
SWAT Input menu is Re-Write SWAT Input Files (Figure 12.109).

Databases

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasing Data

Watershed Data »

Re-Write SWAT Input Files

Figure 12.109

Selecting Re-Write SWAT Input Files will open a new dialog that will allow the
user to select the input files to rewrite (Figure 12.110)

“'Re-Write SWAT It RfJ_IEI x|

Select Input Files to Re-write:

.Chm Cancel
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Figure 12.110

Note: Both subbasin and watershed level input files are listed in the Re-Write SWAT Input Files

dialog.

Any file that was edited using the SWAT Input Editors MUST be rewritten. Select
the input files to rewrite, and then click the OK button to write the files. When the
files have been successfully written, a message box will appear (Figure 12.111).
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Click the Cancel button on the Re-Write SWAT Input Files dialog to return to the
ArcSWAT project.

Note: If the user chooses to edit the SWAT input tables in the SWAT Project geodatabase
outside of the ArcSWAT interface, then they must re-write the SWAT ascii input files by
choosing the Re-Write SWAT Input Files option from the Edit SWAT Input menu and choose the

appropriate SWAT files to re-write.
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SECTION 13:INPUT MODIFICATION—WATERSHED

The Edit SWAT Input menu allows you to edit the SWAT model
databases and the watershed database files containing the current inputs for the
SWAT model. Select the Edit SWAT Input menu using the mouse. Seven items
are listed on the Edit Input menu (Figure 13.1).

[ x|
Wirite Input Tables = Edit SWAT Input ji SWAT Simulation -

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasins Data

Wiatershed Data 3
Re-\Wwrite SWAT Input Files

Figure 13.1

The sixth item of the Edit SWAT Input menu allows the user to edit watershed-
level parameters/inputs. Edits made to watershed data using the ArcSWAT
interface are reflected only in the current SWAT project.

Select the Watershed Data command on the Edit SWAT Input menu (Figure
13.2) to display the watershed-level input file options. This item is enabled only
once the default input tables are created (see Section 8).

Databases

Point Source Discharges
Inlet Discharges
Reservoirs

Subbasing Data

\Watershed Data 3 % General Data {BSH)
Re-Write SWAT Input Files Water Quality Data (WO
Figure 13.2

The following sections review each of the SWAT input editors for watershed-level
parameters.
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SECTION 13.1: GENERAL WATERSHED PARAMETERS (.BSN)

The Edit General Watershed Parameters dialog is launched if the user
selects “General Data (.BSN)” from the Watershed Data item on the Edit SWAT
Input menu (Figure 13.2). The dialog will open, displaying the general basin data
for the watershed (Figure 13.3). A complete description of the variables is
provided in the Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 4. When the dialog initially appears, the dialog is in View mode. This
allows the user to view the current parameters for the selected HRU. All the

controls for editing the data are not enabled (i.e., “grayed out”).
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Figure 13.3
Editing General Watershed Parameters:
1. To edit the current parameters for the watershed, click the Edit Values

button. The dialog is now in Edit mode. The controls for editing the
watershed become enabled (Figure 13.4). You can now make changes to
any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your watershed will revert back to their

247



248

original values.
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Figure 13.4

components of the model (Figure 13.5).

There are three tabs of data for the general watershed parameters:

a. Water balance, Surface Runoff, and Reaches: These parameters
impact the hydrologic components of the model (Figure 13.4).

b. Nutrients and Water Quality: These parameters impact the water quality
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Figure 13.5

c. Basin-Wide Management: These impact management options basin-
wide (Figure 13.6).

whater Balance, Suface Bunoff, and Reaches I MNutrientz and Water Quality Basin-wide Management ’L
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Figure 13.6
3. Modify a parameter by typing the new value in the text box corresponding

to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

4. If a value is entered for a parameter that is outside its valid range, an error
message will appear as shown if Figure 13.7 Click OK and the parameter
is reset to the previous value.
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Figure 13.7
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While editing watershed parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

Click Save Edits. The new General Watershed Parameters will be written
to the “bsn” table in the SWAT Project Geodatabase.

To exit the Edit General Watershed Parameters dialog, click the Exit
button. The interface will return to the ArcSWAT project.



SECTION 13.2: WATERSHED WATER QUALITY PARAMETERS ((WWQ)

The Edit Watershed Water Quality Parameters dialog is launched if
the user selects “Water Quality Data (\Wwq)” from the Watershed Data item on
the Edit SWAT Input menu (Figure 13.2). The dialog will open, displaying the
watershed water quality parameters for the watershed (Figure 13.8). A complete
description of the variables is provided in the Soil and Water Assessment Tool
User's Manual, Version 2005, Chapter 26. When the dialog initially appears, the
dialog is in View mode. This allows the user to view the current parameters for
the selected HRU. All the controls for editing the data are not enabled (i.e.,
“grayed out”).
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Figure 13.8

Editing Watershed Water Quality Parameters:

1. To edit the current parameters for the watershed, click the Edit Values
button. The dialog is now in Edit mode. The controls for editing the
watershed become enabled (Figure 13.9). You can now make changes to
any of the parameters in the dialog. Your edits will not be saved to the
SWAT Project Geodatabase until you click the Save Edits button. If you
decide not to save the edits you have made, click the Cancel Edits
button, and the parameters for your watershed will revert back to their
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original values.
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Figure 13.9

Modify a parameter by typing the new value in the text box corresponding
to the parameter of interest.

Note: If the cursor is placed on top of any text box or button, a short help description

(tooltip) appears and the range of variation for the parameter is shown.

If a value is entered for a parameter that is outside its valid range, an error
message will appear as shown if Figure 13.10 Click OK and the parameter
is reset to the previous value.
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Figure 13.10

While editing watershed parameters, if you are ever dissatisfied with your
changes, you may click Cancel Edits button, and all the parameters will
revert back to their previous values (i.e., the values before the editing
session was initiated).

Click Save Edits. The new Watershed Water Quality Parameters will be
written to the “wwq” table in the SWAT Project Geodatabase.

To exit the Edit Watershed Water Quality Parameters dialog, click the
Exit button. The interface will return to the ArcSWAT project.




SECTION 13.3: REWRITING WATERSHED INPUT FILES

If watershed input tables are edited, then they must also be written to the
ASCII format input files read by the SWAT model. The last item in the Edit
SWAT Input menu is Re-Write SWAT Input Files (Figure 13.10).
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Re-Write SWAT Input Files

Figure 13.10

Selecting Re-Write SWAT Input Files will open a new dialog that will allow the
user to select the input files to rewrite (Figure 13.11)
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.Chm Cancel
.Pnd

S -
]
Ress Lwg

Figure 13.11

Note: Both subbasin and watershed level input files are listed in the Re-Write SWAT Input
Files dialog.

Any file that was edited using the SWAT Input Editors MUST be rewritten. Select
the input files to rewrite, and then click the OK button to write the files. When the
files have been successfully written, a message box will appear (Figure 13.12).
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ArcSWAT k |

1 ) SWAT files successfully written!

Figure 13.12

Click the Cancel button on the Re-Write SWAT Input Files dialog to return to the
ArcSWAT project.
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SECTION 14: SWAT SIMULATION

The SWAT Simulation menu allows you to finalize the set up of input for
the SWAT model and run the SWAT model, perform sensitivity analysis, and
perform auto-calibration. Five items are listed on the SWAT Simulation menu
(Figure 14.1).

N x|

Wirite Input Tables = Edit SWAT Input SWaT Simulation M

Run SWWaT

Sensitivity Analysis

Auto Calibration and Uncertainty Analysis
ReRun Calibrated Model

Sensitivity AZalibration Reports

Figure 14.1

SECTION 14.1: RUN SWAT

The first command in the SWAT Simulation menu allows the user to set
up and run the SWAT model.

1. Select Run SWAT from the SWAT Simulation menu (Figure 14.2).

Sensitivity Analysis

ato Calibration and Uncertainty analysis
ReRun Calibrated rModel

Sensitivity /Calibration Reports

Figure 14.2

2. The Set Up and Run SWAT model simulation dialog box is displayed.
(Figure 14.3).

255



256

%'Set Up and Run SWAT model Simulation L§

r—Period of Simulation

Starting Date : |1m19?? Ending Date : |12f3ma?8 E| I~ Simulate Forecast Perind

=101x|

—Rainfall Sub-D aily Timestep

Timestep: I - I Minutes

—Faorecast Feriod

Starting Date : I E Mumber of Simulations: I

r—Rainfall Distribution

" Skewed nomal

"~ Mixed exponential

—

—Printout Seftings

" Daily
£+ Monthly

™ Yearly MYSEIP :IU

[ Print Log Flows
[ Print Pesticide Output
[~ Pritt Sil Chem Output

Exit | Setup SWAT Bun

Fiur S5 Save SWAT Run

Figure 14.3

The dialog box contains several sections in which the user defines the
option to be used in the simulation of various processes.

a. Period of Simulation. In this section the user specifies the starting and
ending dates of the simulation using the calendar buttons to the right of
each text box (Figure 14.4). Clicking on a calendar button will launch a
calendar dialog so that the user can choose a date (Figure 14.5).

Period of Simulation
|7 Starting Date ;

111977 Ending Date : |12331 978 E [~ Simulate Forecast Period
Figure 14.4
]
Jan 1877 | -] |1977 -]
Sun | Mon | Tue | Wed | Thu Fri Sat

26 27 25 29 30 e 1

2 5 4 a2 -] 7 g

9 10 11 12 13 14 13

16 17 18 19 20 e x2

23 24 25 26 27 28 29

30 31 1 2 3 4 =
Figure 14.5

The Simulate Forecast Period check box can be checked if the user is
running a forecast simulation.
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Note: To run a forecast simulation, the user is required to prepare a forecast

weather (.cst) file outside the ArcSWAT interface. The format of this file is discussed
in the Soil and Water Assessment Tool User's Manual, Version 2005, Chapter 14. In
addition, the user must have specified the forecast region (“FCST_REG”) parameter

for each subbasin using the Subbasin Parameter Edit dialog.

b. Forecast Period: This section will become enabled if the user checks

the Simulate Forecast Period check box, or if a forecast period has
already been defined for the SWAT simulation (Figure 14.6).

Forecast Perin%
’7 Starting D ate : I1 /111978 Mumber of Simulstions: |2EI

Figure 14.6

. Rainfall Sub-Daily Time step: This section allows the user to define the

time step of sub-daily precipitation data sub-daily data is being used in
the simulation (Figure 14.7).

Timestep: I - | Minutes

|'F| ainfall Sub-Daily Timestep

Figure 14.7

. Rainfall Distribution: In this section, the user selects the distribution

used to generate precipitation data. The user may choose between two
options, Skewed normal or Mixed exponential using the respective
radio button. When Mixed exponential is selected, a text box is
enabled for the user to specify the exponent (Figure 14.8)

Fiaintall Distribution

" Skewed nomal

% hixed exponential |1 3

Figure 14.8

See Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 3 for more information about these options.
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e. Printout Settings: This section controls the frequency of print output,
and the printing of optional output files (Figure 14.9).

Frintout Settings

¥ Daily ™ Print Log Flows

£ bty ™ Print Pesticide: Output

" early NYSKIF [0 I™ Fiirt Sail Chem Output
Figure 14.9

Once all options and parameters are defined. Click the Setup SWAT Run
button. This button generates the final input files based on the settings
defined in the Set Up and Run SWAT model Simulation dialog box. The
main tasks performed during this process include preparing the watershed
master control file (“file.cio”), and preparing reservoir outflow, point source
and inlet discharge data. An error massage will notify the user of any
problems. If final setup succeeds, the following message will appear
(Figure 14.10).

ArcSWAT xS

\lj) Finished SWAT Setup!

Figure 14.10

Once the Setup of the SWAT input files is complete, the Run SWAT
button becomes enabled (Figure 14.11).

%' Set Up and Run SWAT model Simulation : =]

r—Period of Simulation

Starting Date : |1m19?? E| Ending Date : |12f3ma?8 E| ¥ Simulate Forecast Perind

—Rainfall Sub-Daily Timestep —————— [ Forecast Penod

iz I j' Mintes Starting Date : I1 /171978 E Mutmber of Simulstions: |2D
—Rainfall Distribution —Printout Seftings

™ Skewed normal % Daily r F'r?nt Log Fl.ows

& Mined expanentia |1 N r(: \hj::rﬁ:w Wvskipo ||: E::: :jhccl«iinnuuj:::t

Exit Setup SWAT Bun Run SWwWAT l\ Save SWAT Hun

Figure 14.11

Now, the user can run the model. Click the Run SWAT button.




7. When the SWAT simulation terminates, one of two message boxes will be
displayed:

a. If the simulation terminated before the entire simulation period was
completed, a message box will notify the user of a run failure (Figure
14.12).

ArcSWATR x|

\lj) SWWAT run NOT successfully,

Figure 14.12

Click OK. Review inputs before attempting a new run.

Note: To debug a simulation:

1. Copy swat2005.exe from the avswatpr directory to the txtinout directory for the
project.

2. Open a DOS command prompt window. Change to the project txtinout directory
and run swat2005.exe

3. The error message will remain visible and will specify the line of code where the
model is crashing. The user can use the source code to identify the problem or send
the error message to technical support for assistance in locating the problem.

b. If the simulation terminates properly, a message box will notify the user
of a successful run (Figure 14.13).

ArcSWAT xS

\!]) SWAT run successfully,

Figure 14.13

Click OK. The SWAT run is now complete!

8. The Save SWAT Run button is now enabled.
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(Optional) To save the SWAT simulation into a permanent folder:

a. Click the Save SWAT Run button. A dialog appears prompting the user

to enter a name for the run (Figure 14.14)

Save SWAT Run k %]
Save SWAT Fun as ...
Cancel |

IS imulation]

Figure 14.14

. The simulation will be saved in a folder within the

SWATProject\Scenarions\ folder. The SWAT Project Geodatabase is
copied into the Tablesln folder and the ASCII input files are copied into
the TxtInOut folder. A message box will appear if the simulation is
successfully saved (Figure 14.15)

ArcSWAT k x|

\!}) SWAT Run Successfully Saved as Simulationd

Figure 14.15

Note:
In order to proceed with sensitivity analysis or auto-calibration, the SWAT simulation
must be saved into a permanent folder.




SECTION 14.2: SENSITIVITY ANALYSIS

The second command in the SWAT Simulation menu launches the
SWAT Sensitivity Analysis dialog. Sensitivity analysis can be run with or
without observed data. Running sensitivity analysis without observed data will
produce output describing the sensitivity the predicted model outputs to changes
in specified model parameters. Running sensitivity analysis with observed data
will additionally produce output describing the sensitivity of the model error to
changes in the specified model parameters. For a full discussion of the sensitivity
analysis options for SWAT, refer to the Sensitivity, Auto-calibration, uncertainty
and model evaluation in SWAT 2005 manual.

1. Select Sensitivity Analysis from the SWAT Simulation menu (Figure
14.16)

FLn SWAT

Sensitivity Analysis
Auto Calibration and Uncertaitty Analysis
ReRun Calibrated Model

Sensitivity,Calibration Reports

Figure 14.16

2. The Sensitivity Analysis dialog is displayed (Figure 14.17).
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Sensitivity Analysisk =10]x]

Sensitivity Analpsis Input | Sensitivity Analpsis Output |

—Analyziz Location —Input Settings
SWAT Simulation MHurmber af Intervals within latin hypercube
D ailyClutput |1 ]
ManthlyOutput
g!”ﬂz Parareter change for 0AT  Fandom seed number
im
earyDutput I'J-D5 |2DD3
Subbaszin Observed data file name

I - I = Uze ahserved data I El

—Sensitivity Farameters

[T Add Flov Parameters. [T Add Sediment Parameters. [ &dd wiater Bualiy Parameters

Choosze Parameter Lower Bound Upper Bound

Wariation b ethod

| = | addno st |

Current Sensitivity Params

Select
HE /L0

[elete Al efete Selected From List

Figure 14.17

Sensitivity Analysis Input

Sensitivity analysis input is defined on the first tab of the Sensitivity Analysis
dialog. This tab contains sections for defining the analysis location, the algorithm
input settings, and the SWAT model parameters to be evaluated.

1. Select a simulation from the SWAT Simulation list box to run sensitivity
analysis on (Figure 14.18).
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—Analyziz Location

SWAT Simulation

D il utput
MonthiyOutput
Sim1

“earlpd utput
Subbazin

I j‘

Figure 14.18

A message will appear asking that you select a subbasin to perform the
sensitivity analysis on (Figure 14.19).

ArcSWAT x|

\lj) Plesse selecte 3 subbasin below,

Figure 14.19

Select a subbasin from the Subbasin Combo box (Figure 14.20)
Subbazin
L =

Figure 14.20

The Input Settings section is now enabled (Figure 14.21). If observed
data will be used in the analysis, check the Use observed data check
box, and click on the file browse button to browse for an observed data file
(refer to the Sensitivity, Auto-calibration, uncertainty and model evaluation
in SWAT 2005 details on input settings and observed data file formatting).
Observed data files should end with a “.dat” extension.

—Input Settings

Murmber of Intervalz within latin hypercube
{10

Parameter change for OAT  Random seed number
[0.05 f2003

Observed data file name
¥ Use obzerved data IE:\PrDiectsk&rcEIS_SWﬁT

Figure 14.21



5. After selecting a subbasin for analysis, the Sensitivity Parameters
section will also become enabled (Figure 14.22). This section allows users
to choose which parameters’ sensitivity will be evaluated.

—Senativity Parameters

[ AddFlow Parameters [ Add Sediment Parameters [ Add “Wwater Quality Parameters

Chooze Parameter Lower Bound Upper Bound
Alpha_Bf - | |

Gw_Delay

g:':“ﬁgfg‘;p Y ariation M ethod

Revapmin ;I I ;I Add Ta List |

Current 5 ensitivity Params

Farameter | Lo Bound | Up Bound | iMet | HRLU Mum Select
HR=zALL

Delete All | | Delete Selected From List I

Figure 14.22

There are two ways in which parameters may be selected: individually, or
as parameter groups.

a. Individual parameter selection:

i. Select a parameter from the Choose Parameter list box. The default
Lower Bound, Upper Bound, and Variation Method values will be
populated (Figure 14.23). Modify the bounds and variation method if
desired, then click the Add To List button to add the parameter to
the Current Sensitivity Params table.

Chooze Parameter Lower Bound Jpper Bound
|o [1

Gw_Delay

Gw_Revap Yariation Method

Rchrg_Dp

Revaprmin LI IHepIace by walue LI Add To List |

Figure 14.23

ii. The Current Sensitivity Params table will be updated with the new
parameter added (Figure 14.24).
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Current Sensitivity Params
FParameter | Lo Bound | Up Bound | et | HELU Mum
Alpha_Bf i 1 1 20m

Figure 14.24
b. Group parameter selection:

i. To add an entire group of parameters that affects flow, sediment, or
water quality output, check one of the parameter group check boxes
at the tip of the Sensitivity Parameters section (Figure 14.25).

[~ AddFlow Parameters [ Add Sediment Parameters [ Add Water Quality Parameters

Figure 14.25

ii. After checking a box, all the parameters will appear in the Current
Sensitivity Params table with their default bounds and variation
methods (Figure 14.26).

—Sensitivity Parameters

[~ &dd Flow Parameters W &dd Sediment Parameters [ Add Water Quality Parameters

Chooze Parameter % Lawer Bound Upper Eound
Alpha_Bf ~| o f1

Gw_Delay

Gw_Revap Wariation M ethod

Rchrg_Dp
Revaprmin LI IF‘EI:'L?":E by walue LI #dd To List |

Current 5 enzitivity Params

Parameter | Lo Bound | Up Bound | ket | HEU Hum Select
b [Usep 0 1 1 2001 MI
Spoon 0.0001 0.m 1
Spexp 1 2 1
Ch_Erod 1] 1 1
Ch_Caw 0 1 1
Usle C 2R 25 3

Delete Al Delete Selected From List

Figure 14.26

ii. If a check box becomes unchecked, then the parameters in that
group are removed from the Current Sensitivity Params table.

6. Modifying the HRUs, subbasins, or crops that a parameter variation is
applied to: By default, parameter variations are applied to all HRUs,
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subbasins, or crops in the watershed. This is indicated by a value of
“2001” for the HRU Num field in the Current Sensitivity Params table
(an HRU Num value of “0” indicates that the parameter is a watershed-
level parameter which can never be varied at the HRU, subbasin, or crop
level). This setting may be modified so that only user-defined HRUS,
subbasins, or crops experience the parameter variations during the
sensitivity analysis. To make these modifications:

a. Select the parameter of interest from the Current Sensitivity
Params table (Figure 14.27)

Cument Sensitivity Params

Parameter | Lo Bound | Up Bound | iMet | HEL Mum
Usle P 1|

Spean 0.0001 om 1 i

Spexp 1 2 1 0
Ch_Erod 1] 1 1 200
Ch_Caov i 1 1 2001
Usgle_C -25 25 3 200

Figure 14.27

Select
b. Click the Select HRUs/LU button Mrl The Sensitivity/Auto-
Calibration HRUs dialog will open (Figure 14.28).

%' Sensitivity /Auto-Calibratio [}3 - O] x|
—Selected HRU:
Subbazing Land Use Soils
All
1
2
3
4 Slope Cancel
5
(1]
-

Figure 14.28

c. Select the HRUs of interest by choosing the Subbasins, Land Use,
Soils, and Slope classes from the list boxes (Figure 14.29). Then,
click OK.
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Subbazing
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Soils
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Slope

010
10-3333

Cancel

0K

b

Figure 14.29

d. The number of HRUs selected is reported, and the Current
Sensitivity Params table is updated (Figure 14.30).

Current Sensitivity Params
Parameter | Lo Bound

sle_P

|U|:| Bound

| ibet | HRL Murn
21

Spcon
Spexp
Ch_Erod
Ch_Cov
Usgle T

0.00Mm
1

0

0

-25

Figure 14.30

e. Note: If a parameter can only be varied by subbasin or crop, then the
Sensitivity/Auto-Calibration HRUs dialog will be limited to
selecting only subbasins or crops as required. A full discussion of
which parameters can be varied by HRU, subbasin, or crop may be
found in the Sensitivity, Auto-calibration, uncertainty and model
evaluation in SWAT 2005 manual.

7. To delete parameters from the Current Sensitivity Params table, either:

a. Select a single parameter to delete and click the Delete Selected From
List button (Figure 14.31)
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Current Sensitivity Params

Parameter | Lo Bound | Up Bound | it et | HREU Mum Select
Usle P 0 1 i 1 HR s/
Spcon 0.000 nm 1 o
Spexp 1 2 1 I]
Ch_Ered a 1 1 200

. N R (R TR
Izl -25 25 3 200

Delete Al | Delete Selected Fram List |

Figure 14.31

b. Click the Delete All button to delete all the current parameters.

Sensitivity Analysis Output

Sensitivity analysis output is defined on the second tab of the Sensitivity Analysis
dialog (Figure 14.32). This tab contains sections for defining Output Parameter
Sensitivity and the Observed vs. Simulated Sensitivity.
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Current Output Parameters
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OrgH Concentration/Load Sensitivity
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Current Dutput Errors
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Delete Selected From List |

Cancel | Write Input Files | Bium Sensitivity dnalyss |

Figure 14.32

Output Parameter Sensitivity

This section defines model outputs whose sensitivity to changes in model
parameters wil be evaluated.

1.

Select an output parameter to evaluate from the Choose Parameter list
box (Figure 14.33).

Select the Average/Threshold Criteria option.

Select the Threshold setting (Only if “Threshold” is selected from the
Average/Threshold Criteria combo box).

Select the Concentration/Load Sensitivity option (only for parameters
other than “Flow”).

Click the Add To List button. The new parameter is added to the Current
Output Parameters table.
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 Dutput Parameter Sensitivity [responzmet.dat]

Choosze Farameter Awerage/Threshold Critenia Threzhold

M IAverage ;I |

Orgh Concentration/Load S ensitivity
OrgP

Na3 | [tead ~] Add To List |

Current Dutput Farameters
Parameter |.-’-‘n.vgf‘T hresh | Conc/Load |.-’-'«utDEaINum | Threzhold
1 1 1 1]

Flows

Delete Selected From List |

Figure 14.33
6. Repeat steps 1 through 5 for addition parameters to evaluate.
7. To delete a parameter from the Current Output Parameters table, select

the parameter in the table and click the Delete Selected From List button
(Figure 14.34)

Current Dutput Farameters
Parameter |.-’-‘n.vgf‘Thresh |D:|nc.v'Laad |.-’-'«utDEaINum |Thresh0|l:|

Flon 1 1 1 0
[EZ [ N

Delete Selected Fram List |%

Figure 14.34

Observed vs. Simulated Sensitivity

This section defines observed vs. simulated errors whose sensitivity to changes
in model parameters wil be evaluated.

1. Select an output parameter to evaluate from the Choose Parameter list
box (Figure 14.35).

2. Select the Objective Function option.

3. Select the OF Weight setting. Choose weight of 1.0 unless multiple
objective functions are to be used for the same model output parameter.

4, Select the Concentration/Load Sensitivity option (only for parameters
other than “Flow”).

5. Click the Add To List button. The new parameter is added to the Current
Output Errors table.
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rObzerved v Simulated Sensitivity [objmet. dat)

Choosze Farameter Objective Function OF *Weight
_g ISum of squared residuals [ran ;I |1 A

Sed

Orgh Concentration/Load S ensitivity

OrgP

N3 | Jroad | | AddTolList |

Current Dutput Errors
Parameter | Objective Fun | Conc/Load | AutoCalMum | Wweight
5 1 1 1

Flows

Delete Selected From List |

Figure 14.35

6. Repeat steps 1 through 5 for addition parameters to evaluate.

7. To delete a parameter from the Current Output Parameters table, select
the parameter in the table and click the Delete Selected From List button
(Figure 14.36)

Current Dutput Errors
Parameter | Objective Fun| Conc/Load |.-’-'«utDEaINum |W'eight

Flow 5 1 1 1
N I N FE—

Delete Selected From List |

Figure 14.36

Run Sensitivity Analysis

To run the sensitivity analysis

1. Click the Write Input Files button. This will write the additional input files
that SWAT 2005 will read during execution.

2. Click the Run Sensitivity Analysis button. The model runs will begin.
You will be told how many times the model run for the analysis (Figure
14.37)
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SWAT2805
So0il & Water Asseszment Tool
PC Uersion
Program reading from file.cio . . . executing

Executing year 1
Executing year 2

Execution successfully completed
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t University of California Riverside

a

ENTER THE SENSITIUITY AWALYSIS SUBROUTINE ———
READING RESPONSE CONTROL FARAMETERS
starting sampling -

WARMING: the program will run

simulation 1
changing parameters
Executing year 1

Figure 14.37

3. When completed, a message will appear indicating if the run was
successful (Figure 14.38). You can now read the Sensitivity Analysis
output reports (See section 14.5 of this document).

ArCSWAT X x

\!4) SWAT run successfully,

Figure 14.38

4. To exit the sensitivity analysis, click the Cancel button.

SECTION 14.3: AUTO CALIBRATION AND UNCERTAINTY ANALYSIS

The third command in the SWAT Simulation menu launches the SWAT
Auto-Calibration and Uncertainty dialog. Auto-calibration must be run with
observed data. For a full discussion of the auto-calibration and uncertainty
analysis options for SWAT, refer to the Sensitivity, Auto-calibration, uncertainty
and model evaluation in SWAT 2005 manual.

1. Select Auto-Calibration and Uncertainty Analysis from the SWAT
Simulation menu (Figure 14.39)
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Figure 14.39

2. The Auto-Calibration and Uncertainty dialog is displayed (Figure 14.40).

Auto-Calibration and Uncertainty 5 - 0] x|
Auta-Calibration [nput | Auta-Calibration Clutput |
rhnalyziz Location i Input Settings
SiiaT Simulation Fd M HEGS ISTAT IGOC
DaiyOutput 20000 Jio [ o
MlontthDutpul
g:m; KSTOP ISEED IPROE MIMTAL
YearyOutput |5 I'I EE7 |3 |1 0
PERCEMTO  MSPL Obzerved data file name
0o ] |
Subbasin I I I E
I = I Calibration ethod : I LI

— Calibration Parameters
Chooze Parameter Lower Bound UUpper Baound

“Wariation kethod

| = | addTo st |

Current Calibration Params

Select
HE WL

Delete Al Delete Selected From List

Figure 14.40

Auto-Calibration Input
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Auto-calibration input is defined on the first tab of the Auto-Calibration and
Uncertainty dialog. This tab contains sections for defining the analysis location,
the algorithm input settings, and the SWAT model parameters to be calibrated.

1.
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Select a simulation from the SWAT Simulation list box to run calibration
on (Figure 14.41).

—Analysiz Location

StWAT Simulation

DrailyO utput
konthiyOutput
Sirnl

“early0 utput
Subbasin

I j‘v

Figure 14.41

A message will appear asking that you select a subbasin to perform the
sensitivity analysis on (Figure 14.42).

ArcSWAT x x|

\!J) Plesse selecte 3 subbasin below,

Figure 14.42

3. Select a subbasin from the Subbasin Combo box (Figure 14.43)
Subbasin
[ =

Figure 14.43

The Input Settings section is now enabled (Figure 14.44). Default values
for auto-calibration algorithm populate the input parameters. Users must
select an observed data file using the file browse button to the right of the
Observed data file name text box (refer to the Sensitivity, Auto-
calibration, uncertainty and model evaluation in SWAT 2005 details on
input settings and observed data file formatting). Observed data files
should end with a “.dat” extension.



—Input Settings %
M NGS ISTAT IGOC
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Figure 14.44

5. After selecting a subbasin for analysis, the Calibration Parameters
section will also become enabled (Figure 14.45). This section allows users
to choose which parameters will be calibrated.

r— Calibration Parameters

Chooze Parameter Lower Bound Upper Bound
Alpha_Bf - | |

Gw_Delay

g::ﬁgfg‘;p Y ariation M ethod

Revapmin ;I I ;I Add Ta List |

Current Calibration Params

Farameter | Lo Bound | Up Bound | iMet | HRLU Mum Select
HRL=5LL

| Delete Al I Delete Selected From List

Figure 14.45

To add a parameter for calibration:

a. Select a parameter from the Choose Parameter list box. The default
Lower Bound, Upper Bound, and Variation Method values will be
populated (Figure 14.46). Modify the bounds and variation method if

desired, and then click the Add To List button to add the parameter to
the Current Calibration Params table.
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Chooze Parameter Lower Bound Upper Bound

jo [1
Gw_Delay
EWHHESEID Yariation Method
chrg_Dp
Revaprmin LI IFlepIace by value LI Add To List |

Figure 14.46

b. The Current Sensitivity Params table will be updated with the new
parameter added (Figure 14.47).

Current Calibration Params
Pararneter | Lo Bound | Up Bound | ket | HEL Murn
Alpha_BF 0 1 1 2001

Figure 14.47

Modifying the HRUs, subbasins, or crops that a parameter variation is
applied to: By default, parameter variations are applied to all HRUs,
subbasins, or crops in the watershed. This is indicated by a value of
“2001” for the HRU Num field in the Current Calibration Params table
(an HRU Num value of “0” indicates that the parameter is a watershed-
level parameter which can never be varied at the HRU, subbasin, or crop
level). This setting may be modified so that only user-defined HRUS,
subbasins, or crops experience the parameter variations during the
sensitivity analysis. To make these modifications:

a. Select the parameter of interest from the Current Calibration Params
table (Figure 14.48)

Current Calibration Params

Parameter | Lo Bound | Up Baund | itdet | HEL Murn
Alpha_BF I 1 1 2001

02 1 o0 |
Cn2 -25 25 3 200
Ezco a 1 2001

Figure 14.48

Select
b. Click the Select HRUs/LU button MJ . The Sensitivity/Auto-
Calibration HRUs dialog will open (Figure 14.49).
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Sensitivity /Auto-Calibration H [y =10 x]
—Selected HRU:
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All
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Figure 14.49

c. Select the HRUs of interest by choosing the Subbasins, Land Use,
Soils, and Slope classes from the list boxes (Figure 14.50). Then, click
OK.

Sensitivity /Auto-Calibration'H % =10] %]

—Selected HRU:
Subbazing Land Use Soils
All -
1 CORM GLOWER
2 HOGBACE ;I
- Slope
4 e Cancel
5 PasT
010
10-3335 ok,

¥

Figure 14.50

d. The number of HRUs selected is reported, and the Current Calibration
Params table is updated (Figure 14.51).

Current Calibration Params
| Lo Bound

Pararneter | Up Bound

| itdet

|HF|U MHum

Alpha_Bf 0 1 1 2001
> ooz Joz 1 [33 | A
Cn2 25 25 3 2001

Esco 0

1 1 200

Figure 14.51

e. Note: If a parameter can only be varied by subbasin or crop, then the
Sensitivity/Auto-Calibration HRUs dialog will be limited to selecting
only subbasins or crops as required. A full discussion of which



parameters can be varied by HRU, subbasin, or crop may be found in
the Sensitivity, Auto-calibration, uncertainty and model evaluation in
SWAT 2005 manual.

7. To delete parameters from the Current Calibration Params table, either:

a. Select a single parameter to delete and click the Delete Selected From
List button (Figure 14.52)

Current Calibration Params

Parameter | Lo Bound | Up Bound | itdet | HRLU Mum Celact

Alpha_Bf ] 1 1 2001 HRALs\LU
> [T R R E=

Crn2 25 25 3 2001

Esco 1] 1 1 200

Delete Al | Delete Selected From List I
I

Figure 14.52

b. Click the Delete All button to delete all the current parameters.

Auto-Calibration Output

Auto-Calibration output is defined on the second tab of the Auto-Calibration and
Uncertainty dialog (Figure 14.53). This tab contains sections for defining
Calibration Output Evaluations and Model Output Evaluations. The Model
Output Evaluations section is optional for both PARASOL and SUNGLASSES
optimization methods. However, the input in the Model Output Evaluations
section has greater utility in the SUNGLASSES option where it is used in the
calculation of uncertainty bounds. The Calibration Output Evaluations section
is required for all optimization options.
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o 2 =1

Orgh Concentration/Load S ensitivity
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—Model Dutput Evaluations [responsmet.dat)
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Delete Selected From List |

Cancel frike Input Files B duto-Ealibration |

Figure 14.53

Calibration Output Evaluations

This section defines the SWAT output variables that will be used in the objective
functions during auto-calibration.

1. Select an output parameter to evaluate from the Choose Parameter list
box (Figure 14.54).

2. Select the Objective Function option.

3. Select the OF Weight setting. Choose a weight of 1.0 unless multiple
objective functions are to be used for the same model output parameter.

4. Select the Concentration/Load Sensitivity option (only for parameters
other than “Flow”).
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5. Click the Add To List button. The new parameter is added to the Current
Output Errors table.

—Calibration Qutput Evaluations [objmet.dat)

Chooze Parameter Objective Funchion OF Weight

_g ISumesqauledresiduals ;I I‘I.I:I
Sed

Orgh ConcentrationLoad Sensitivity
QrgP

Na3 =] ftoad || add TaList

Current Dutput Errors
Fararneter | Objective Fun | Conc/Load | AutalCalMunn |Weight
1 1 1 1

Flow

Delete Selected From List |

Figure 14.54

6. Repeat steps 1 through 5 for addition parameters to evaluate.

7. To delete a parameter from the Current Output Parameters table, select
the parameter in the table and click the Delete Selected From List button
(Figure 14.55)

—Calibration Output Ewaluations [objmet.dat]

Chooze Parameter Objective Function OF W eight
Flow - ISum of zqaured rezidualz LI I'I 0
Orgh

Concentration/Load Sengitivity
OrgP

e 7| |Load | AddTolit |

Current Dutput Errors
Parameter | Objective Fun | Conc/Load | AutoCalMum | Weight

Flon 1 1 1 1

Delete Selected From List |
I

Figure 14.55

Model Output Evaluations

This section defines model outputs that will be evaluated for each calibration run.
The inputs in this section are optional for both PARASOL and SUNGLASSES.

1. Select an output parameter to evaluate from the Choose Parameter list
box (Figure 14.56).

2. Select the Average/Threshold Criteria option.
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3. Select the Threshold setting (Only if “Threshold” is selected from the
Average/Threshold Criteria combo box).

4, Select the Concentration/Load Sensitivity option (only for parameters
other than “Flow”).

5. Click the Add To List button. The new parameter is added to the Current
Output Parameters table.

 hModel Output Evaluations [responzmet.dat]

Choosze Farameter Awerage/Threshold Critenia Threzhold
- Average -
_Se y g | =l |
Orgh Concentration/Load S ensitivity
OrgP
No3 =] [toad =1 [ addToLis

Current Dutput Parameters
Farameter |.-’-'wga‘T hrezh | Conc/Load |f—'«utnEaINum | Threzhald
1 1 1 1]

Flows

Delete Selected From List |

Figure 14.56

6. Repeat steps 1 through 5 for addition parameters to evaluate.

7. To delete a parameter from the Current Output Parameters table, select
the parameter in the table and click the Delete Selected From List button
(Figure 14.57)

Current Dutput Farameters
Parameter |.-’-‘n.vgf‘Thresh |D:|nc.v'Laad |.-’-'«utDEaINum |Thresh0|l:|

Flon 1 1 1 0
[EZ [ N

Delete Selected Fram List |%

Figure 14.57

Run Auto-Calibration and Uncertainty

To run the sensitivity analysis

1. Click the Write Input Files button. This will write the additional auto-
calibration input files that SWAT 2005 will read during execution.

2. Click the Run Auto-Calibration button. The model runs will begin. (Figure
14.58)
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Execution successfully completed
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READING RESPONSE CONTROL PARAMETERS
ENTER THE SCEIN SUBROUTINE —-
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simulation 1
changing parameters
Executing year i

Figure 14.58

3. When completed, a message will appear indicating if the run was
successful (Figure 14.59). You can now read the auto-calibration output
reports (See section 14.5 of this document).

ArCSWAT X x

\!4) SWAT run successfully,

Figure 14.59

4. To exit the auto-calibration, click the Cancel button.

SECTION 14.4: RERUN CALIBRATED MODEL

The fourth command in the SWAT Simulation menu launches the Re-
Run Calibrated SWAT dialog. This option will only be enabled if auto-calibration
has been run for one of the saved SWAT simulations. For a full discussion of the
auto-calibration and uncertainty analysis options for SWAT, refer to the
Sensitivity, Auto-calibration, uncertainty and model evaluation in SWAT 2005
manual.

1. Select ReRun Calibrated Model from the SWAT Simulation menu (Figure
14.60)
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Furn SWAT
Sensitivity Analysis
ato Calibration and Uncertainty analysis

ReRun Calibrated Model

Sensitivity /Calibration Reports

Figure 14.60

The Re-Run Calibrated SWAT dialog is displayed (Figure 14.61)

%' Re-Run Calibrated S % - 10| x|
—Analyziz Location FRe-Fundnalyzis

SwiaT Simulation " Biest simulation

Sim1

Sim2 | Good simulations

= Wneertainty analpsis
Cancel wnite [nput Files Fre-Fumn ST |
Y

Figure 14.61

Choose a simulation to re-run the calibrated model for from the SWAT
Simulation list box (Figure 14.62). The Re-Run Analysis section will
become enabled.

—Analyzis Location

SWOAT Simulation

Sim2 i

Figure 14.62
From the Re-Run Analysis section, choose a run option

a. Best simulation: Will re-run SWAT for using the “best” parameter set
b. Good simulations: Will re-run SWAT using all the “good” parameter sets

c. Uncertainty analysis: Will re-run SWAT uncertainty analysis if auto-
calibration was stopped manually

Click Write Input Files.
Click Re-Run SWAT. The model run(s) will begin (Figure 14.63).
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Figure 14.63

7. When completed, a message will appear indicating if the run was
successful (Figure 14.64). You can now read the auto-calibration output
reports (See section 14.5 of this document).

ArcSWAT K x|

\!4) ST run successfully,

Figure 14.64

8. To exit, click the Cancel button.

SECTION 14.5: SENSITIVITY/CALIBRATION REPORTS

The fifth command in the SWAT Simulation menu launches the SWAT
Run Reports dialog. This option will only be enabled if sensitivity analysis or
auto-calibration has been run for one of the saved SWAT simulations. For a full
discussion of the auto-calibration and uncertainty analysis output files for SWAT,
refer to the Sensitivity, Auto-calibration, uncertainty and model evaluation in
SWAT 2005 manual.

1. Select Sensitivity/Calibration Reports from the SWAT Simulation menu
(Figure 14.65)
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Figure 14.65
The SWAT Run Reports dialog is displayed (Figure 14.66)

' SWAT Run Reports|x _ o] x|

—Analyziz Location

SWAT Simulation Select Report
DailyDutput |

b onthlp Cutput
Sim1

Sim2
earlyOutput

Analysiz
|| vl [Jpen Report |

Cancel

4%

Figure 14.66

Choose a simulation to re-run the calibrated model for from the SWAT
Simulation list box (Figure 14.67). The Analysis combo box will become
populated with Auto-Calibration and/or Sensitivity Analysis if they have
been run for the simulation selected.

Analyziz Location

SwitnT Simulation

DrailpOutput
b onthlpDutput
Sirni

earlwOutput

Figure 14.67

Choose an analysis type from the Analysis combo box. Choosing “Auto-
calibration” will populate the Select Report list box with the calibration
reports available and selecting “Sensitivity analysis” will populate the list
box with the sensitivity analysis reports available (Figure 14.68).
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Figure 14.68

5. Choose a report from the Select Report list box and click the Open
Report button. A text editor wil open displaying the report (Figure 14.69)

B parasolout.out - Notepad k - o] x|
File Edit Format “iew Help

Parameter 1ist of changepar.dat
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Q 3
ohjective functions are (objmet.dat]:
OBJECTIVE FUNCTION 1 =
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sce control parameters
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RESULTS FOR LOOP o]

best result caorrasponds to simulation 8

LOOP TRIALS COMPLXS PAR RMNG
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#HH UNCERTAINTY ANALYSIS RESULT ¥
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Figure 14.69
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6. Click Cancel to exit the SWAT Run Report dialog.
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SECTION 15: SWAT DATABASE EDITORS

The SWAT model uses five databases to store required information
about plant growth and urban land uses, tillage, fertilizer components and
pesticide properties (See Soil and Water Assessment Tool User's Manual,
Version 2005). The interface provides dialog-based editors to access and edit
these five databases as well as an additional database that stores custom soils
parameters. The SWAT databases MUST be edited to their desired content prior
to writing the SWAT Input tables in order to be reflected in the model input files.
Editing the SWAT database will modify the content of the SWAT2005.mdb
database being used for the project. The edits made to the SWAT2005.mdb
tables will be available for other SWAT projects in addition to the current project.
It is good practice to make a backup copy of the SWAT2005.mdb prior to working
on a SWAT project.

The first item of the Edit SWAT Input menu allows the user to access the editing
dialogs for the SWAT Database (Figure 15.1).

. x|
Wirite Input Tables = Edit SWAT Input j& SWAT Simulation -

Point Source Discharges

Inlet Discharges

Reservoirs

Subbasins Data

Watershed Data 3
Re-\Write SWAT Input Files

Figure 15.1

Selecting the Database command on the Edit SWAT Input menu will open the
Edit SWAT Databases dialog (Figure 15.2)

%' Edit SWAT Databases NS [=l ]

Select Databaze to Edit

Uszer Soils

Land Cover/Plant Growth
Fertilizers

Pesticides

Tillage

Urban 0K
L zer w'eather Stations

Cancel

Figure 15.2
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Six databases are available for editing:

1. User Soils: This database is used to store custom soil data. Data is
entered into this database for soil maps that do not use the US STATSGO
soil database included with the interface.

2. Land Cover/Plant Growth: This database contains SWAT plant growth
parameters. While users are given the option of modifying existing land
cover/plant parameters or adding additional plant species to the database,
we would like to emphasize that changes to the plant database should be
based on experimental data. The typical user will not need to make
changes to this database. Information about the plant growth parameters
provided with the interface is provided in Soil and Water Assessment Tool
User's Manual, Version 2005, Appendix A.

3. Fertilizer: This database contains SWAT fertilizer/manure parameters.
Both inorganic and organic (manure) fertilizer data is stored in this
database. Information about the fertilizer parameters provided with the
interface is provided in Soil and Water Assessment Tool User's Manual,
Version 2005, Appendix A.

4. Pesticide: This database contains SWAT pesticide parameters.
Information about the pesticide parameters provided with the interface is
provided in Soil and Water Assessment Tool User's Manual, Version
2000, Appendix A.

5. Tillage: This database contains SWAT tillage parameters. Information
about the tillage parameters provided with the interface is provided in Soil
and Water Assessment Tool User's Manual, Version 2005 Appendix A.

6. Urban: This database contains SWAT urban land type parameters.
Information about the urban land type parameters provided with the
interface is provided in Soil and Water Assessment Tool User's Manual,
Version 2005, Appendix A.

7. User Weather Stations: This database is used to store custom weather
station parameters used by the SWAT weather generator. Stations that
are not already part of the US database are stored here.

SECTION 15.1: USER SOILS DATABASE

The ArcSWAT SWAT Parameters Database (SWAT2005.mdb) distributed with
the ArcSWAT install package contains a User Soils Database table (usersoil)
with the proper set of fields for the database and a number of sample records.
Users may either manually edit the usersoil table through the ArcSWAT interface
or import an entire table of user soil records using the ArcToolbox Append tool.
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To append an entire table of user soil records to the usersoil
table:

1. Select the ArcToolbox Append tool (Figure 5.3)

= &% Data Management Tools
% Database

% Dormains

w- & Feature class

w8 Featres

w8 Fields

=& General

}" Append

Figure 5.3

2. Launch the tool and select the table of user soil records you wish to
append as the Input Features and select the /SWAT2005.mdb/usersoil
table as the Output Features (Figure 5.4). Click OK.

ETTTE— o
- Help L;l

Input Features
[ ﬂ Output Features
CATEMPAusersoitemp. dbf ﬂ The existing output feature class,
table, raster or raster catalog that
ﬂ will contain the appended input
features.
kil
3
Qutput Features
Imgram Filez'ArcSWwWaTA\D atabazes SWwin T 2008, mdbuserszoil g
Schema Type (optional)
TEST =]
« |L|_I
0K I Cancel E rwironments. . | <¢ Hide Help | J
Figure 5.4
3. The new records will be added to the usersoil table.

Note: The table of new user soil records must conform to the same
field structure as the usersoil table in the SWAT2005.mdb
database. If the table structure is not the same, then the new
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records may not append correctly and/or result in errors in the
ArcToolbox append operation.

To edit the User Soils Database through the ArcSWAT interface:

1.
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Select the User Soils on the list of databases (Figure 15.5) and click OK.

Edit SWAT Database

Select Databaze to Edit

Land Cover/Flant Growth
Fertilizers

Pezticides

Tillage

Urban

U zer weather Stations

N =lolx]

Cancel

ok

Figure 15.5

The User Soils Edit dialog box will be displayed (Figure 15.6)
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=18] x|

Cance! Edits

Save Edits

Add New |

SOL_ALE [fraction) USLE_K SOL_EC [dS/m]

Delete

E it

.

Figure 15.6

A list of soils in the custom database is displayed on the left side of the

dialog box.

The user has four options: edit an existing soil record, add a new soil
record, delete an existing soil record, or exit the database.




To edit an existing soil record:

a. Click the name of the soil to be edited.

b. The data for the soil will be displayed (Figure 15.7). A complete
description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 22.

%' User Soils Edit N

—Soil Component Parameters

ol x|

ADAMS
ADPLEN SMAM NLAYERS HYDGRP
iﬁ?‘;ﬂ* |ABRAM |2 o
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BEACHES E {05 {05
BECKET
BELGRADE TEXTURE
BENSN
BERKSHIRE [sILUwE
BERMARDSTON
g:gggﬁﬂw‘w —Soil Layer Parameters
BLASDELL Soil Layer: |'| - I
BOMOSEEN
BRAYTON
B CKLAMD S0L_Z jmm] 50L_ED [g/ emd] SOL_AWE [mmdmm] il
Bl
gH%gEﬂHT 105 1 {05 |
CABOT 2 . .
SOL_CBM [% wt ] S0L_K {mmdhr) LAY [ wt ] Cancel Edits
CAMAAEN
CARDIGAN f1.74 ES [35
CARLISLE :
CASTILE SILT [ wt] SAND (% wt] ROCK [ wt) Save Edis
CHARLES
CHARLTON |59.25 [37.25 [13.13
CHOCORUA _ Delete
CLAVERACK, S0L_ALR [fiaction)  UISLE_K 50L_EC [d5/m]
COLONEL 01 03z 0 .
COLONIE | I | | Esit
y
Figure 15.7

Note:

variation is shown.

If the cursor is placed on top of any text box or button, a short
help description (yellow label) appears and the range of

c. The soil parameters are separated into two groups. The parameters that
are applicable to the entire soil profile are displayed in the section
titled Soil Component Parameters and the parameters that pertain to a
particular soil layer are displayed in the section titled Soil Layers
Parameters. The layer number is displayed in the Soil Layer combo
box. The different layers in the soil profile can be accessed by selecting
a layer value from the combo box.
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d. To edit a parameter type the new value in the text box. If the value of
the parameter is out of range a message box like the one in Figure 15.8
will be displayed.

ArcSWATN x

!‘_v. SOL_BD should be ==0.5 and <=2.5

oK,

Figure 15.8
Click OK. The parameter will be reset to the previous value.

e. If you decide not save the changes you have made to the soils
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

f. Once all editing changes have been made, click Save Edits. A message
will appear indicating that edits have been saved (Figure 15.9).

ArcSWAT R
jl) Edits Saved!

Figure 15.9

To add a new soil record:

A new soil may be added to the database by setting parameters based on a
default soil or by copying data from an existing soil record to the new record.

a. Click the button labeled Add New on the User Soils Edit dialog box.

b. If no soil record is currently selected before clicking Add New, then the
dialog box will appear with the parameters populated to those of a
default soil. If there is a soil record selected before clicking Add New,
then the parameter values of the selected soil will be applied to the new
soil record (Figure 15.10). The “SNAM” of the soil will be set to “New
Soil”.
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Figure 15.10

. At this point, the user may type the necessary data into the different
fields. A unique name (“SNAM”) must be given to the soil (the name
can include numbers, but the name must begin with a letter). Note: The
“‘SNAM” value may NOT include “_" characters.

. If you decide not to save the changes you have made to the soils
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

Once all editing changes have been made, click Save Edits. A
message Wwill appear indicating that edits have been saved (Figure
15.9).

f. After clicking Save Edits, the soil whose edits were just saved will
remain active in the dialog.

To delete a soil record:

a. From the User Soils dialog box, click the name of the soil to be deleted.

b. The dialog box will be modified to display the soil data. Click the Delete
button to delete the soil (Figure 15.11).
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Figure 15.11
i 13 _y .
c. The soil be removed from the “usersoil” table in the

“‘SWAT2005.mdb” database, and the User Soils Edit dialog will be

cleared.

To exit the User Soils database:

a. From the User Soils Edit dialog box, click Exit.
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SECTION 15.2: LAND COVER / PLANT COVER / PLANT GROWTH
DATABASE

To edit the Land Cover/Plant Growth Database:

1. Select Land Cover/Plant Growth on the list of databases (Figure 15.12)
and click OK.

“'Edit SWAT Databas

Select Databaze to Edit

N -loix

1 zer Soils

Caover/Plant Growth
Fertilizers
Pezticides
Tillage
Urban
U zer w'eather Stations

Cancel

DK

Figure 15.12

2. The Land Cover/Plant Growth Edit dialog box will be displayed (Figure
15.13)
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Eastern Gamagrass I I I
Eggplant
FellE WEYF [(kathalkathall  USLE_C 58l [mis) YPDFR (kPal
Flax I I I
Forest-Decid
Forost Evrgronn FRGMAS fraction] WAYP f1te] COZHI /L] BIDEH] frato)
Forest-Mixed I I I Add Mew
Garden or Canning Peas 4|
Girain Sorghum RSDCO_PL [fraction) SLALMIM 2/ mz2] BIO_LEAF [fraction]
Green Beans I I I Save Edits |
ay
Head Lettuce MAT YRS [vears) Bld=_TREES [tons/ha) EXT_COEF
Honey Mesquite I I I Cancel Edit |
Honeydew Melon e
Indiangrass
‘\Jtalllan [Annual) Ryegrass —Hydrolagical P Delete
ohnsonarass |
Kentucky Bluegrass oy_M SCS Runoff Curve Mumbers
Lentils |
Lima Beans tanning's Roughness A B C i Drsfanl
Littlz Bluestem | I I I I |
Meadaw Bromegrass L L Exit
Mung Beans LI 4
4

Figure 15.13




A list of land covers in the “crop” database is displayed on the left side of
the dialog box.

3. The user has four options: edit an existing land cover record, add a new
land cover record, delete an existing land cover record, or exit the
database.

To edit an existing land cover record:
a. Click the name of the land cover to be edited.
b. The data for the land cover will be displayed (Figure 15.14). A complete

description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 14

%'Land Cover /Plant Growth Database Editk -ol x|
Crop types —Crop type P.
Agricultural Land-Cloze-grown .
Agricultural Land-Generic I— (G it IR 8 el
Agricultural Land-Row Crops I Apple IAPPL
Alamo Switchgrass oc
Alfalfa _I
Alzike Clover Trees - ™ Crop is fertlized
Altai Wildrye I
M_A BIO_E [(ka/haliMd/m2]]  HWSTI [kashaldkashall  BLAI (m2/m2)
sparagus
Bell Pepper I1 3 IU"I I4
gggf;%:ﬁs FRGR1 [fraction) LaIMAT [fraction] CHTM: [m) RDM [m]
Brocedl ID.1 J015 |35 2
E::EC‘I'UQSDE FRGRW? [fraction] LAIMX2 [fraction] DILAI (heat units/heat units)
Carat IEI 5 075 IEE
C:rg:ﬂUW‘?' T_OPT [C) T_BASE [C) CNYLD[kg N/kg seed) CPYLD(kg Prka seed)
Com [z0 |7 | [IE] [o.0004
Eg&‘pi‘ige BN [kgM/kghiomsss  BM2([kgM/kgbiomass) BN (kg Mk biomass]
Crested Wheatgrass [o.006 Jn.002 Jnoo1s
Bﬂf&‘mﬁ[ﬂeal ~— | BP1 [ka P/kg biomass) BPZ (kg P/kg biomass) BP3 (kg Prkg biomass)
Eastern Gamagrass [o-0007 |0.0004 J0.0003
Eaggplant
;iga?fsgas WSYF [[kathal/kathall USLE_C &SI [m/z] WFDFR [kPa)
Flax [oos i} Jn.oo7 4
Forest-Decid
Forost Evergieen FRGMAX [fraction] WP (ate] COZHI [ulrL) BIDEHI fralic)
Forest-Mixed ID_?5 |3 |550 IZU Add New |
Garden or Canning Peas
Grain Sorghum RSDCO_PL [fraction] ALALMIM [m2/m2) BIO_LEAF [fraction)
freen Beans [0.05 Jo7s Jos Save Edits |
a
Head Lettuce MAT_YRS [vears) Bhi=_TREES [tons/ha) EXT_COEF
Honey Mesquite I ¢ | E di: |
Honeydew Melan U IU ID snesEale
\nd_iangrass
l\Jta'!:an [Bnnual) Ryegrass —Hydralagical P Delete |
ORnEoNgrass
Kentucky Blusgrass oy_N 5C5 FRunoff Curve Mumbers
Lentile . Default
Lima Beans Manning'’s Houghness A B C i}
Little Bluestemn l— | I I I I |
Meadow Eromegrass 0] L e e & i L Esit
ung Beans ;I 4
%

Figure 15.14

Note: If the cursor is placed on top of any text box or button, a short
help description (yellow label) appears and the range of
variation is shown.
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c. To edit a parameter type the new value in the text box. If the value of

the parameter is out of range a message box like the one in Figure
15.15 will be displayed.

ArcSWAT N x|

!"_\ LAIMKL should be =0 and <=1

. The Manning’s

Figure 15.15

Click OK. The parameter will be reset to the previous value.

. To edit the manning’s n value, either type the desired value in the text

box, or click on the LU button to the right on the Manning’s
Roughness text box (Figure 15.16) to launch a lookup table of values.
ov_N

bdanning's Roughness

|III.14 LLI

Figure 15.16

[{g})

n” Lookup Table dialog will open allowing you to
choose an appropriate value for your land cover (Figure 15.17). Choose
the type of Manning’'s value by selecting from the Type combo box.
Click in the grid cell corresponding to the value desired, then click OK.
The value will appear in the Manning’s Roughness text box (Figure
15.18).

%'Manning's "n" Lookup Table x =10} x|

Type
IDverLand Flow LI

| D efault
» Bermudagrazs 0.41
Chizel plow, no residue | 0.09
Chizel plow, rezsidue 013

Condition

Conventional tllage, no | 0.03 0.08 01z
Conventional bllage, re 0,13 01E 022
ok Dense grass 0.24 07 n3

Fall disking. residue 0.4 0.3 0s -
Cancel 4| - o I »

Figure 15.17




oy M
Manning's Foughness
|.3 LU |

Figure 15.18

f. To edit the SCS curve number values, either type the desired values in
the text boxes, or click on the LU button to the right on the SCS Runoff
Curve Number text boxes (Figure 15.20) to launch a lookup table of
values.

SCS Runoff Curve Mumbers
A B C ]

- . ]

Figure 15.20

g. The SCS Curve Number Lookup Table dialog will open allowing you
to choose a set of curve numbers appropriate for your land cover
(Figure 15.21). Choose the type of land cover condition by selecting
from the Condition combo box. Click on the table row corresponding to
the value desired, then click OK. The selected curve number values will
appear in the SCS Curve Numbers text boxes (Figure 15.22).

%' 8CS Curve Number Lookup Table k =10l x|

Condition

|Small Grain =l CROP |COVER |4 E IE IE
Cont. and T Good A3 il 7a =
Cort. and T Poor El T2 79 a2
Contoured Good E1 73 a a4
Contoured Poor E3 T4 a2 a5

» = =
ol Straight Fiow  Paor &5 76 34 35

#*
Cancel P I I _,I

Figure 15.21

SCS RBunoff Curve Mumbers
B, B C ]

[ {75 EE a7 LU |

Figure 15.22

h. If you decide not save the changes you have made to the land cover
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.
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i. Once all editing changes have been made, click Save Edits. A message
will appear indicating that edits have been saved (Figure 15.23).

ArcSWAT R
\]:.J) Edits Saved!

Figure 15.23

To reset land cover parameters to default values:

The default growth parameters for the land cover types provided with the
interface are stored and can be recovered at any time. This operation may only
be performed for land covers provided with the interface. This operation will
eliminate all changes made to the growth parameters by the user.

a. While editing a land cover (Figure 15.14), click the Default button.

b. The values in the Land Cover/Plant Growth Database Edit dialog will
revert back to the default values

c. Click Save Edits to save the default values back to the database.

To add a new land cover record:

A new land cover may be added to the database by setting parameters based on
a default land cover or by copying data from an existing land cover record to the
new record.

a. Click the button labeled Add New on the Land Cover/Plant Growth
Database Edit dialog box.

b. If no land cover record is currently selected before clicking Add New,
then the dialog box will appear with the parameters populated to those
of a default land cover. If there is a land cover record selected before
clicking Add New, then the parameter values of the selected land cover
will be applied to the new land cover record (Figure 15.24). The “Crop
Name” will be set to “New Crop” and the “CPNM” value will be “NEWC”.
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%'Land Cover/Plant Growth Database Edit 3
Crop types —Crop type P.
Agricultural Land-Close-grown | a
Agricultural Land-Generic I— (it i IR () el
Agricultural Land-Fow Crops |New Crap |NEWC
Alamo Switchgrass
Alala DiC
Alsike Clover IWarm seazon annual ;I ¥ Crop is fertlized
Alkai wildrye
ipple BID_E [(ka/haliMd/m2]]  HWSTI [kashal/kgshall  BLAI (m2/m2)
sparagus
Bell Pepper I39 IU'5 I3
g?’gluda?'a“ FRGRW1 (fraction] LAIMXT [fraction] CHTM [m] ROM, (m)
19 Dlusstem
Bincedl ID.1 5 J0.05 |25 z
Eg:&‘ﬁlgjpe FRGRW2 [fraction) LAIM2 [fraction) DLAI [heat units/heat units)
Cariat [os J0.35 Jo7
EouliRast T_OPT [0 T_BASE () CHYLD[kg N/kg seed) CPYLDfkg Prkg seed]
Celery
Corm [25 | Jo.ond [oooe
Lom Slage BN1(kgN/kghiomass)  BNZ[kgN/kghiomass]  BN3 (kaN/kg biomass)
T
DWpESE
Crested Wheatgrass IEI 047 Jomz7 Jnmag
Sﬂfﬂmem | BP1 (kg P/kg biomass) BP2 (kg Prkq biomass] BP3 (kg P/ka biomass)
Eastelm Gamaglass ID.DD48 Jo.oois Jnoot4
£
FellE WSYF [(kgthalikathall  USLE_C GSl [més) WPDFR (kPa)
Fla EE Joz [o.oo7 4
Forest-Decid
Forost Evrgronn FRGMAX [fraction] WAYP rate] COZHI (LA BIOEHI fratic)
Enar:ﬂt;ﬂMo":?anning Peas ID'?S I?'Z IBBD 4 Acd New
Grain Sorghum RSDCO_PL [fraction] ALAI_MIN [m2/m2) BIO_LEAF [fraction)
areen Beans |u_05 |u |u Save Edits |
ay
Head Lettuce MAT_YRS [years) BM:_TREES [tons/ha] EXT_COEF
Honey Mesquite I Cancel Edit |
Honeydew Melon i IU ID anesi et
Indiangrass
[talian [Annual) Ryearass —Hydrolagical P Delete |
Johnsongrass
Kentucky Bluegrass oy_M SCS Runoff Curve Mumbers
Lentils
Lima Beans tanning's Roughness A B C i izl |
Little: Bluestern | I I I I |
Meadaw Bromegrass Wik L i = & = L Exit
Mung Beans LI

-lojx|

N

Figure 15.24

. At this point, the user may type the necessary data into the different

fields. A unique name (“CPNM”) must be given to the land cover (the
name can only be 4 characters).

. If you decide not to save the changes you have made to the land cover

parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

. Once all editing changes have been made, click Save Edits. A

message Wwill appear indicating that edits have been saved (Figure

15.23).

After clicking Save Edits, the land cover whose edits were just saved
will remain active in the dialog.




To delete a land cover record:

a. From the Land Cover/Plant Growth dialog box, click the name of the
land cover to be deleted.

b. The dialog box will be modified to display the land cover data. Click the
Delete button to delete the land cover (Figure 15.25).

%'Land Cover /Plant Growth Database Edit -ol x|
Crop types —Crop type P.
E:Z:‘;? ;I Crop Mare CPNM [4 character)
Pearl Millet [Mew Cion [NEWC
Fine
Paoplar IDC
Potata |Warm season annual ;I V' Crop is fertiized
Fange-Brush
;aggcel-ﬁrasses BID_E [(ka/haliMJ/m2]]  HWSTI [kathal/kgshall  BLAI [m2/m2)
=1 over
Rice [39 [05 |3
F‘;‘;S‘a“ Wildye FRGRW1 (fraction) LAIMX1 [fraction) CHTM (m) RO m)
Sesbania ID.1 5 J0.05 |25 2
ST FRGRW2 [fraction] LAIMA2 (fraction) DLAI (heat urits/heat units)
Slender wheatgrazs
Smooth Bromegrass ID 5 ID 95 ID 7
Sorghum Hay
S outhwrmstonn LS (Arid] Flangs T_OPT (C) T_BASE ([C) CHYLD(kg N/kg seed] CPYLD(kg Prkg seed)
Saybean ER [5 [oms 0.0016
gg'{":f;ga”ey BT kg Mekg biomass) EMZ (kg Mg biomass] BM3 kg MAkg biomass)
Spring Canalarérgentine |D.D4? Joiz? Jomas
ggﬁ:g E\?,:‘;;T'%“Sh BP1 (kg P/kg hiomass)] BP2 (kg P/kg biomass] BP3 (kg P/kg biomass)
Srawberny ID.DD48 |[IE Jooo14
Sugarbeet
i WSYF [kghal/kgthall  USLE C Gl (m/s] YPDFR kP2l
gumfll'ner Pasture ID 3 |D 2 |D oo7 4
e FRGMAX [fraction] WEVP (ate] COZHI [uLrL) BIDEHI fralic)
gweetclovel ID_?5 I?_z |550 |45 Add Mew |
weetpotato
Tall Fesous RSDCO_PL [fraction] ALAI_MIN [m2/m2) BIO_LEAF [fraction]
Pn;olhy ID'DS IU IU Save Edits |
obacco
Tomata MAT_YRS [years) Bhd=_TREES [tons/ha) EXT_COEF
Upland Catton-harvested with I C | E dit: |
Upland Catton-harvested with U IU ID =nesEale
W ater
watermelon —Huydral 1P
Westermn Wheatgrass B b=l Det
‘Wetlands-Forested 0 _MN 5CS5 Runaff Curve Mumbers %
Wetlands-Mixed " Default
‘wetlands-Mon-Forested Manning's Aoughness A B C i}
Winter Pasture l—
it | 014 LU | 57 [78 [e5 IEE L | -
[MewCrop  d
A

Figure 15.25

c. The land cover will be removed from the “crop” table in the
“‘SWAT2005.mdb” database, and the Land Cover/Plant Growth
Database Edit dialog will be cleared.

To exit the Land Cover/Plant Growth database:

a. From the Land Cover/Plant Growth Database Edit dialog box, click Exit.
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SECTION 15.3: FERTILIZER DATABASE

To edit the Fertilizer Database:
1. Select Fertilizers on the list of databases (Figure 15.26) and click OK.

Edit SWAT Databases h S =]

Select Databaze to Edit

Uszer Soilz
Land Cover/Flant Growth

Pezticides Cemee]
Tillage

Urban 0K
U zer weather Stations

Figure 15.26

2. The Fertilizer Database Edit dialog box will be displayed (Figure 15.27)

Fertilizer Database Edit 3 =

Fertilizers —Fertilizer Parameters

00-06-00 =] | Fertiier Mame
00-15-00 il

020900

03-06-00 FERTHHM [8 character)
040800 |

051005

gg:ll g:llg FrAINM (kg mit M Ak Fertilizer] FRINP [ka it Pk fertilizer]
06-24-24 | [

07-00-00

e IFDFIGN (kg org H/ka fertizer) IFDHGP (kg org P kg fertilizer]
081500

101010 o Save Edits
10-20-20 FRH3N (ka NH3 Nk min M)  —
10-2800 |

10:34-00

111500
11-52-00 = s Farure
12:20:00 Delete
131 3103 BACTPDE [# cfudg manure) BACTLPDE [# cfu/g manure]
151515 I I D efault
16-20-20 BACTFDDE [fraction]
18-04-00

18-45-00 |

20-20-00 =l

Figure 15.27

Add New

Cancel Edits

E it

A list of fertilizers in the “fert” database is displayed on the left side of the

dialog box.

3. The user has four options: edit an existing fertilizer cover record, add a
new fertilizer record, delete an existing fertilizer record, or exit the
database.
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To edit an existing fertilizer record:

a. Click the name of the fertilizer to be edited.

b. The data for the fertilizer will be displayed (Figure 15.28). A complete
description of the variables is provided in the Soil and Water

Assessment Tool User's Manual, Version 2005, Chapter 17.

%' Fertilizer Database Edit h

Fertilizers r— Fertilizer Parameters

221400 ;I Fertilizer Mame

24-06-00 X

e 0900 IBeef Fresh kanure

25-05-00 FERTHM [8 character]

261300 ¥

53.05.00 |BEEF-FR

%g} 2108 FRAINM [k min Mk fertilizer] FHINP (kg min PAkg fertilizer)

30-50-00 o f0.004

311300 dd
iggggg FORGN (kg org Nk fertiizer] FORGP [kg org Prkg fertilizer] c

Anhgdrous Ammonia ID- 03 ID-DD? )

Besf-Frezh Manure Save Edits

Broiler-Frezh Manure FMH3M (kg MH3 MAkg min M) —_—

Drairy-Fresh Manure ID 0

Duck-Frezh Marnure _ Cancel Edits |

Elemental Mitrogen

Elemental Phosphorous ¥ |z Manure

Goat-Fresh Marure Delete

Horse-Fresh Manure BACTFDE [# cfudg manure) BACTLPDE (# cfu/g manure)

Laver-Fresh Manure

Sheep-Fresh Manure ID ID Default

Swine-Fresh Manure BACTFDDE [fraction]

Turkey-Fresh Manure

Urea j— ID Exit

Veal-Fresh Manure | _
Vi

=101 x|

Figure 15.28

Note: If the cursor is placed on top of any text box or button, a short

help description (yellow label) appears and the range of

variation is shown.

c. To edit a parameter type the new value in the text box. If the value of
the parameter is out of range a message box like the one in Figure
15.29 will be displayed.

ArcSWAT ) x|

I"_\ FHMEM should be ==0 and <=1

Figure 15.29

Click OK. The parameter will be reset to the previous value.
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d. If you decide not to save the changes you have made to the fertilizer
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

e. Once all editing changes have been made, click Save Edits. A
message will appear indicating that edits have been saved (Figure
15.30).

ArcSWAT R
\]:.J) Edits Saved!

Figure 15.30

To reset fertilizer parameters to default values:

The default parameters for the fertilizer types provided with the interface are
stored and can be recovered at any time. This operation may only be performed
for fertilizers provided with the interface. This operation will eliminate all changes
made to the parameters by the user.

a. While editing a fertilizer (Figure 15.28), click the Default button.

b. The values in the Fertilizer Database Edit dialog will revert back to the
default values

c. Click Save Edits to save the default values back to the database.

To add a new fertilizer record:

A new fertilizer may be added to the database by setting parameters based on a
default fertilizer or by copying data from an existing fertilizer record to the new
record.

a. Click the button labeled Add New on the Fertilizer Database Edit
dialog box.

b. If no fertilizer record is currently selected before clicking Add New, then
the dialog box will appear with the parameters populated to those of a
default fertilizer. If there is a fertilizer record selected before clicking
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Add New, then the parameter values of the selected fertilizer will be
applied to the new fertilizer record (Figure 15.31). The “Fertilizer Name”
will be set to “New Fertilizer” and the “FERTNM” value will be “New

Fert”.
% Fertilizer Database Edit r ' = 3
Fertilizers r—Fertilizer Parameters
22.14-00 ;I Fertilizer Hame
24-06-00 T
S5 00 INew Fertilizer
25-05-00 FERTMM [2 character]
Sgaggg INew Fert
281010 . ” . "
304500 FRAINM (kg min N/kg fertilizer] FrAINP (kg min P/kg fertilizer)
30-30-00 ez i
311300
ey FORGH [kg org Nrka feriizer] FORGF (kg arg Prka fertiizer] iz
Anhwdrous Ammonia ID ID
Beef-Fresh Manure Save Edits
Brailer-Frezh Manure FHH3M (kg MH3 MAkg min M)
Dairy-Fresh Manure I.I
Duck-Fresh Manure Cancel Edits
Elemental Mitragen
Elemental Phosphorovs [~ s Manure
Goat-Fresh Manure Delete
Horse-Fresh Manure BACTFDE [# cfulg manure) BACTLPDE [# cfuly manure)
Layer-Fresh Manure
Shgep-Fresh F amre ID ID Default
Swine-Fresh Manure BACTFDDE [fraction]
Turkey-Fresh Manure
Urea j— ID Exit
Weal-Fresh Manure i SR
— Y

Figure 15.31

c. At this point, the user may type the necessary data into the different
fields. A unique name (“FERTNM”) must be given to the fertilizer (the
name can only be 8 characters).

d. If you decide not to save the changes you have made to the fertilizer
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

e. Once all editing changes have been made, click Save Edits. A
message Wwill appear indicating that edits have been saved (Figure
15.30).

f. After clicking Save Edits, the land cover whose edits were just saved
will remain active in the dialog.

To delete a fertilizer record:

a. From the Fertilizer Database Edit dialog box, click the name of the
fertilizer to be deleted.
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Delete button to delete the fertilizer (Figure 15.32).

b. The dialog box will be modified to display the fertilizer data. Click the

% Fertilizer Database Edit — o] x|
Fertilizers r—Fertilizer Parameters
24-06-00 ;I Fertilizer Mame
25-03-00 T
S5 0500 INew Fertilizer
26-13-00 FERTMM [2 character]
28-03-00
56100 INew Fert
30-15-00 . ” . "
30-80-00 FRAINM (kg min N/kg fertilizer] FrAINP (kg min P/kg fertilizer)
211300 ez i
33-00-00
46:00-00 _ FORGN (kg arg N/kg fertiizer] FORGP (kg org Prkg fertiizer) Add New
Anhydrous Ammonia —_—
Beef-Frezh Manure ID ID = o
Broiler-Fresh Manure ave Edits |
Drairy-Fresh Manure FHH3M [kg MH3 MAkg min M)
Duck-Frezh Marnure I.I
Elemental Mitrogen Cancel Edits
Elemental Phosphorous
Goat-Fresh Manure [ 1z Manure
Horse-Fresh Manure Delete
LESEI'FIESh Manure BACTPDE [# cfulg manure) BACTLPDE [# cfudg manure)
Shgep-Fresh F amre ID ID Default
Swine-Fresh Marure BACTFDDE [fraction] h
Turkey-Fresh Manure b
Urea j— ID Exit
Weal-Fresh Manure 1

.
Figure 15.32
c. The fertilizer will be removed from the “fert” table in the

“‘SWAT2005.mdb” database, and the Fertilizer Database Edit dialog
will be cleared.

To exit the Fertilizer database:

a. From the Fertilizer Database Edit dialog box, click Exit.
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SECTION 15.4: PESTICIDE DATABASE

To edit the Pesticide Database:
1. Select Pesticides on the list of databases (Figure 15.33) and click OK.

%' Edit SWAT Databases ksl (=] F1

Select Databaze to Edit

Uzer Soil
Lan;! Cover/Plant Growth
Fertilizers Eamc]

Tillage
Urban 0K
U zer weather Stations

Figure 15.33
2. The Pesticide Database Edit dialog box will be displayed (Figure 15.33)
(=]

% Pesticides Database Edit y
Pesticides i~ Festicide Farameters

2.4.5T Amine - Pesticide Mame
2.4-0 Arid I
add Mew

2.4-0 amine
2.4-DB Ester Product Mame [17 character]
2.4-DB Sodium/amine I ;
3-CP& Sodiurm Salt Cance| Edits

AL 263,499 |
Acephate SKOC [(mafka)/lmasLlll  OF [fraction]
Acifluarfen
Alachlar I I

Aldicarb

Aldicarb Sulfane HLIFE_F [days] HLIFE_S [daws] Delete |
Aldicarb Sulfoxide I I
Aldrin

Amek . [refault
s A4P_EF [faction] WS L [rrgdL] ety

Aminocarb | |
Amitraz Exit
Ariitrole ;I

Save Edits

4

Figure 15.33

A list of pesticides in the “pest” database is displayed on the left side of
the dialog box.

3. The user has four options: edit an existing pesticide record, add a new
pesticide record, delete an existing pesticide record, or exit the database.

To edit an existing pesticide record:

a. Click the name of the pesticide to be edited.

b. The data for the pesticide will be displayed (Figure 15.33). A complete
description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 16.
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%' Pesticides Database Edit k -10] x|
Pesticides r— Pesticide Parameters
2.4.5-T Amine ﬂ Pesticide Mame
2.4-0 Arid
2.4-0 amine |Acephate Add Mew
2.4-DB Ester Product Mame [17 character]
2.4-0B Sadium/ amite _
3-CPA Sodium Sal |Orthere Cancel Edits
AL 263,499
SK.OC [[mg kgl mg-L WOF [fract
Acifluarfen limgrkglimgsL] (iractian) Save Edits
Alachlar |2 ID'? ——
Aldicarb
Aldicarb Sulfane HLIFE_F [days) HLIFE_S [daws) Delete |
Aldicarb Sulfoxide |2 5 |3
Aldrin .
Amet . Drefault
s A4P_EF [fraction] WSO [rmgdL] slau
Aminocarb Jn7s5 |&18000
Aamitraz _I Exit
Armitrole 7
Y

Figure 15.33

Note: If the cursor is placed on top of any text box or button, a short

help description (yellow label) appears and the range of

variation is shown.

c. To edit a parameter type the new value in the text box. If the value of
the parameter is out of range a message box like the one in Figure
15.34 will be displayed.

ArcSWAT k X

! E WOF should be =0 and <1

Figure 15.34

Click OK. The parameter will be reset to the previous value.

d. If you decide not to save the changes you have made to the pesticide
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

e. Once all editing changes have been made, click Save Edits. A
message Wwill appear indicating that edits have been saved (Figure
15.35).
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j) Edits Saved!

Figure 15.35

To reset pesticide parameters to default values:

The default parameters for the pesticide types provided with the interface are
stored and can be recovered at any time. This operation may only be performed
for pesticides provided with the interface. This operation will eliminate all
changes made to the parameters by the user.

a. While editing a pesticide (Figure 15.33), click the Default button.

b. The values in the Pesticide Database Edit dialog will revert back to
the default values

c. Click Save Edits to save the default values back to the database.

To add a new pesticide record:

A new pesticide may be added to the database by setting parameters based on a
default pesticide or by copying data from an existing pesticide record to the new
record.

a. Click the button labeled Add New on the Pesticide Database Edit
dialog box.

b. If no pesticide record is currently selected before clicking Add New,
then the dialog box will appear with the parameters populated to those
of a default pesticide. If there is a pesticide record selected before
clicking Add New, then the parameter values of the selected pesticide
will be applied to the new pesticide record (Figure 15.36). The
“Pesticide Name” will be set to “New Pesticide” and the “Product Name”
value will be “New Product”.
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Figure 15.36

. At this point, the user may type the necessary data into the different

fields. A unique product name (“Product Name”) must be given to the
pesticide (the name can only be 17 characters).

. If you decide not to save the changes you have made to the pesticide

parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

. Once all editing changes have been made, click Save Edits. A

message will appear indicating that edits have been saved (Figure
15.35).

. After clicking Save Edits, the land cover whose edits were just saved

will remain active in the dialog.

To delete a pesticide record:
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a. From the Pesticide Database Edit dialog box, click the name of the

pesticide to be deleted.

b. The dialog box will be modified to display the pesticide data. Click the

Delete button to delete the pesticide (Figure 15.37).
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Figure 15.37

c. The pesticide will be removed from the “pest” table in the
“‘SWAT2005.mdb” database, and the Pesticide Database Edit dialog
will be cleared.

To exit the Pesticide database:

a. From the Pesticide Database Edit dialog box, click Exit.
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SECTION 15.5: TILLAGE DATABASE

To edit the Tillage Database:
1. Select Tillages on the list of databases (Figure 15.38) and click OK.

' Edit SWAT Databases xS |=[

Select Databaze to Edit

Uzer Soil

Land Cover/Flant Growth
Fertilizers

Pezticides

Cancel

Urban
U zer weather Stations i

Figure 15.38

2. The Tillage Database Edit dialog box will be displayed (Figure 15.39)
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Figure 15.39

A list of tillage operations in the “till” database is displayed on the left side
of the dialog box.

3. The user has four options: edit an existing tillage record, add a new tillage
record, delete an existing tillage record, or exit the database.

To edit an existing tillage record:

a. Click the name of the tillage to be edited.
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b. The data for the tillage will be displayed (Figure 15.40). A complete
description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 15.
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Figure 15.40

Note: If the cursor is placed on top of any text box or button, a short
help description (yellow label) appears and the range of
variation is shown.

c. To edit a parameter type the new value in the text box. If the value of
the parameter is out of range a message box like the one in Figure
15.41 will be displayed.

ArcSWAT R x|

!E EFTMIX should be =0 and <=1

Figure 15.41

Click OK. The parameter will be reset to the previous value.

d. If you decide not save the changes you have made to the tillage
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.
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e. Once all editing changes have been made, click Save Edits. A
message will appear indicating that edits have been saved (Figure
15.42).

ArcSWAT R
j) Edits Saved!

Figure 15.42

To reset tillage parameters to default values:

The default parameters for the tillage types provided with the interface are stored
and can be recovered at any time. This operation may only be performed for
tillage operations provided with the interface. This operation will eliminate all
changes made to the parameters by the user.

a. While editing a tillage operation (Figure 15.40), click the Default button.

b. The values in the Tillage Database Edit dialog will revert back to the
default values

c. Click Save Edits to save the default values back to the database.

To add a new tillage record:

A new tillage may be added to the database by setting parameters based on
default tillage or by copying data from an existing tillage record to the new record.

a. Click the button labeled Add New on the Tillage Database Edit dialog
box.

b. If no tillage record is currently selected before clicking Add New, then
the dialog box will appear with the parameters populated to those of a
default tillage operation. If there is a tillage record selected before
clicking Add New, then the parameter values of the selected tillage will
be applied to the new tillage record (Figure 15.43). The “Tillage
Operation Name” will be set to “New Till Op” and the “Tillage Name”
value will be “New Till”.
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Figure 15.43

. At this point, the user may type the necessary data into the different

fields. A unique tillage name (“Tilage Name”) must be given to the
tillage (the name can only be 8 characters).

. If you decide not to save the changes you have made to the tillage

parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

. Once all editing changes have been made, click Save Edits. A

message Wwill appear indicating that edits have been saved (Figure
15.43).

. After clicking Save Edits, the land cover whose edits were just saved

will remain active in the dialog.

To delete a tillage record:
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a. From the Tillage Database Edit dialog box, click the name of the tillage

to be deleted.

b. The dialog box will be modified to display the tillage data. Click the

Delete button to delete the tillage (Figure 15.44).
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Figure 15.44

be cleared.

To exit the Tillage database:
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c. The tillage operation will be removed from the “till” table in the
“‘SWAT2005.mdb” database and the Tillage Database Edit dialog will

a. From the Tillage Database Edit dialog box, click Exit.




SECTION 15.6: URBAN DATABASE

To edit the Urban Database:

1.
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Select Urban on the list of databases (Figure 15.45) and click OK.
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Figure 15.45

The Urban Area Database Edit dialog box will be displayed (Figure
15.46)
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Figure 15.46

A list of urban area types in the “urban” database is displayed on the left
side of the dialog box.

The user has four options: edit an existing urban record, add a new urban
record, delete an existing urban record, or exit the database.




To edit an existing urban record:

a. Click the name of the urban area to be edited.

b. The data for the urban area will be displayed (Figure 15.47). A
complete description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2005, Chapter 18
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Figure 15.47

Note:

If the cursor is placed on top of any text box or button, a short

help description (yellow label) appears and the range of

variation is shown.

c. To edit a parameter type the new value in the text box. If the value of
the parameter is out of range a message box like the one in Figure
15.48 will be displayed.

ArcSWAT k |

! E FIMP should be ==0 and <=1

x|

Figure 15.48

Click OK. The parameter will be reset to the previous value.

319




320

. The Manning’s

. To edit the manning’s n value, either type the desired value in the text

box, or click on the LU button to the right on the Manning’s
Roughness text box (Figure 15.49) to launch a lookup table of values.

O _M

bdanning's Roughness

]

Figure 15.49

[{e})

n” Lookup Table dialog will open allowing you to
choose an appropriate value for your urban area (Figure 15.50).
Choose the type of Manning’s value by selecting from the Type combo
box. Click in the grid cell corresponding to the value desired, the click
OK. The value will appear in the Manning’s Roughness text box
(Figure 15.51).
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Figure 15.50
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Figure 15.51

. To edit the SCS curve number values for pervious areas, either type the

desired values in the text boxes, or click on the LU button to the right on
the SCS Runoff Curve Number text boxes (Figure 15.50) to launch a
lookup table of values.

SCS Runoff Curve Mumbers
A B C ]

- . ]

Figure 15.52




g. The SCS Curve Number Lookup Table dialog will open allowing you
to choose a set of curve numbers appropriate for your pervious urban
areas (Figure 15.53).Choose the pervious land cover type of condition
by selecting from the Condition combo box. Click on the table row
corresponding to the value desired, then click OK. The selected curve
number values will appear in the SCS Curve Numbers text boxes
(Figure 15.54).
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Figure 15.54

h. If you decide not to save the changes you have made to the urban
parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

i. Once all editing changes have been made, click Save Edits. A
message Wwill appear indicating that edits have been saved (Figure
15.55).

X
\ij) Edits Saved!

Figure 15.55
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To reset urban parameters to default values:

The default parameters for the urban types provided with the interface are stored
and can be recovered at any time. This operation may only be performed for
urban land covers provided with the interface. This operation will eliminate all
changes made to the parameters by the user.

a. While editing an urban area (Figure 15.47), click the Default button.

b. The values in the Urban Area Database Edit dialog will revert back to
the default values

c. Click Save Edits to save the default values back to the database.

To add a new urban record:

A new urban area may be added to the database by setting parameters based on
a default urban area or by copying data from an existing urban record to the new
record.

a. Click the button labeled Add New on the Urban Area Database Edit
dialog box.

b. If no urban record is currently selected before clicking Add New, then
the dialog box will appear with the parameters populated to those of a
default urban area. If there is an urban record selected before clicking
Add New, then the parameter values of the selected urban area will be
applied to the new urban record (Figure 15.56). The “Urban Name” will
be set to “New Urban” and the “URBNAME” value will be “NEWU".
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Figure 15.56

. At this point, the user may type the necessary data into the different

fields. A unique name (“URBNAME”) must be given to the urban area
(the name can only be 4 characters).

. If you decide not to save the changes you have made to the urban

parameters, click the Cancel Edits button and the parameters will
revert back to their original values.

. Once all editing changes have been made, click Save Edits. A

message will appear indicating that edits have been saved (Figure
15.55).

. After clicking Save Edits, the urban areas whose edits were just saved

will remain active in the dialog.

To delete an urban record:
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a. From the Urban area types dialog box, click the name of the urban to

be deleted.

b. The dialog box will be modified to display the urban data. Click the

Delete button to delete the urban (Figure 15.56).
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Figure 15.56

c. The urban area will be removed from the “urbane” table in the
“‘SWAT2005.mdb” database, and the Urban Area Database Edit dialog
will be cleared.

To exit the Urban database:

a. From the Urban Area Database Edit dialog box, click Exit.

SECTION 15.7: USER WEATHER STATIONS DATABASE

The ArcSWAT SWAT Parameters Database (SWAT2005.mdb)
distributed with the ArcSWAT install package contains a User Weather Stations
Database table (userwgn) with the proper set of fields for the database and
several sample records. Users may either manually edit the userwgn table
through the ArcSWAT interface or import an entire table of user weather station
records using the ArcToolbox Append tool.

To append an entire table of user soil records to the userwgn
table:

1. Select the ArcToolbox Append tool (Figure 5.57)
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Figure 5.57

2. Launch the tool and select the table of user weather station records you
wish to append as the Input Features and select the
/SWAT2005.mdb/userwgn table as the Output Features (Figure 5.58).
Click OK.

rTTe— o
- Help l;l

Input Features
[ ﬂ Output Features
C:MTEMPsusensgntemp.dbf ﬂ The existing output feature class,
table, raster or raster catalog that
ﬂ will contain the appended input
features.
A
i
Output Features
IC:\Prod‘am FilesharcSwiaThvDatabases\SWwid T 2005 mdbhuze
Schema Type {optional)
TEST |
4| [ ]
0k Cancel Erwironments... | <+ Hide Help | _I
Figure 5.58
3. The new records will be added to the userwgn table.

Note: The table of new user weather station records must conform to
the same field structure as the userwgn table in the
SWAT2005.mdb database. If the table structure is not the
same, then the new records may not append correctly and/or

result in errors in the ArcToolbox append operation.
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To edit the User Weather Stations Database through the

ArcSWAT interface:

1. Select the User Weather Stations on the list of databases (Figure 15.59)

and click OK.
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Figure 15.59

2. The User Soils Edit dialog box will be displayed (Figure 15.60)
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Figure 15.60

A list of weather stations in the custom database is displayed on the left

side of the dialog box.

3. The user has four options: edit an existing weather station record, add a

new weather station record, delete an existing weather station record, or

exit the database.

To edit an existing weather station record:

a. Click the name of the weather station to be edited.
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b. The data for the weather station will be displayed (Figure 15.61). A

complete description of the variables is provided in the Soil and Water

Assessment Tool User's Manual, Version 2005, Chapter 12.
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Figure 15.61

variation is shown.

Note: If the cursor is placed on top of any text box or button, a short
help description (yellow label) appears and the range of

c. The weather station parameters are separated into two groups. The

parameters that are applicable to the weather station location and
record are displayed in the section titled Weather Station Parameters
and the parameters that pertain to a particular meteorological
parameter are displayed in the section titted Monthly Weather

Parameters. The meteorological parameter is displayed

in the

Parameter combo box. The different parameters can be accessed by

selecting a value from the combo box.

d. To edit a parameter type the new value in the text box. If the value of

the parameter is out of range a message box like the one in Figure

15.62 will be displayed.

ArcSWAT X|

! E FR_WW1 range is: Min 0.0 Mzax 0.95

K

Figure 15.62




Click OK. The parameter will be reset to the previous value.

e. If you decide not save the changes you have made to the weather
station parameters, click the Cancel Edits button and the parameters
will revert back to their original values.

f. Once all editing changes have been made, click Save Edits. A
message will appear indicating that edits have been saved (Figure
15.63).

ArcSWAT R
\]:.J) Edits Saved!

Figure 15.63

To add a new weather station record:

A new weather station may be added to the database by setting parameters
based on a default weather station or by copying data from an existing weather
station record to the new record.

a. Click the button labeled Add New on the User Weather Stations Edit
dialog box.

b. If no weather station record is currently selected before clicking Add
New, then the dialog box will appear with the parameters populated to
those of a default weather station. If there is a weather station record
selected before clicking Add New, then the parameter values of the
selected weather station will be applied to the new weather station
record (Figure 15.64). The “Station Name” of the weather station will be
set to “New Weather”.
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Figure 15.64

. At this point, the user may type the necessary data into the different

fields. A unique name (“Station Name”) must be given to the weather
station (the name can include numbers, but the name must begin with a
letter).

. If you decide not to save the changes you have made to the weather

stations parameters, click the Cancel Edits button and the parameters
will revert back to their original values.

. Once all editing changes have been made, click Save Edits. A

message will appear indicating that edits have been saved (Figure
15.63).

. After clicking Save Edits, the weather station whose edits were just

saved will remain active in the dialog.

To delete a weather station record:
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a. From the User Weather stations dialog box, click the name of the

weather station to be deleted.

b. The dialog box will be modified to display the weather station data.

Click the Delete button to delete the weather station (Figure 15.65).
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Figure 15.65

To exit the User Weather stations database:
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a. From the User Weather Stations Edit dialog box, click Exit.

c. The weather station will be removed from the “userwgn” table in the
“‘SWAT2005.mdb” database, and the User Weather Stations Edit
dialog will be cleared.




SECTION 16: THE EXAMPLE DATA SET

Data for the Lake Fork Watershed in Northeast Texas has been included
in the installation package as a demonstration data set. The example data set is
stored in the directory: \Installation dir\ Databases\Example 1\ which can be found
on the drive that the ArcSWAT interface is installed (Figure 16.1).

=] x|
File Edit “iew Favorites Tools Help ‘ a':'
O Back ¥ (L) ~ * | - search ‘il. Folders | El'
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Figure 16.1

The example data set includes 4 raster datasets, 16 DBF tables, and two text
files. The 4 raster datasets are:

e dem: A Digital Elevation Model (DEM) raster dataset for the Lake Fork
Watershed. The map was created in the Albers Equal Area projection with the
resolution in meters and the elevation in meters.

e amask: A DEM Mask raster dataset. The map was created in the Albers
Equal Area projection with the resolution in meters.

e landuse: A Land Cover/Land Use raster dataset for the Lake Fork
Watershed. The map was created in the Albers Equal Area projection with the
resolution in meters.
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soil: A Soil raster dataset for the Lake Fork Watershed. The map was created
in the Albers Equal Area projection with the resolution in meters. The Soil grid
is a STATSGO soil map.

The DBF tables and text files are:

Location table for USGS stream flow gages: strflow.dbf

Location table for in-stream nutrient monitoring points: nutrient.dbf
Location table for rain gages: pcpfork.dbf

Precipitation data tables: hopOpcp.dbf, hop1pcp.dbf, hop2pcp.dbf,
hop3pcp.dbf, hop4pcp.dbf

Location table for temperature gages: tmpfork.dbf

Temperature data tables: tmp_2902.dbf, tmp_4483.dbf, tmp_4976.dbf,
tmp_8743.dbf

Location table for weather stations whose data was used to create custom
weather generator data sets: wgnstations.dbf

Land Use look up table: luc.dbf

Land Use look up file: luc.txt

Soil look up table, STMUID option: soilc.dbf
Soil look up file, STMUID option: soilc.txt

For more information on the different types of tables and maps required to run
the interface, please see Section 3.

SECTION 16.1: CREATE SWAT RUN WITH EXAMPLE DATASET
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Open ArcMap and choose “A new empty map”.

On the Tools menu, click Extensions. Make sure that the “SWAT Project
Manager”, “SWAT Watershed Delineator’, and “Spatial Analyst”
extensions are checked.

From the View->Toolbars menu, make sure that the ArcSWAT toolbar is
checked.

From the SWAT Project Setup menu, click the New SWAT Project
command.

In the Project Set Up dialog, set the Project Directory to a location on
your local drive or network in a folder called “lakefork” (Figure 16.2). The



SWAT Project Geodatabase will be automatically set to “lakefork.mdb”
and the raster geodatabase will be set as “RasterStore.mdb”. The SWAT
Parameter Geodatabase will be set to the SWAT2005.mdb database
located in your ArcSWAT install folder (Figure 16.2). Click OK.

%' Project Set Up k =101 x|

—Project Directory
IC:'!TEMF"IArc:SINAT'LIakefDrk al

—SWAT Project Geodatabase
Perzonal Geodatabase Hame(*.mdb)

laketark melk al

—Raster Storage
Perzonal Geodatabase Hame(*.mdb)

RasterStore mdb al

SWAT Parameter Geodatahase

Personal Geodatabase Hame(*.mdb) Ok |

|C:'lPngram Files\&rcSwa T'Databasesh WA T 2005 mdb al

Figure 16.2

6. A new ArcSWAT project is created.

ArcSWAT k x|

\!}) Project setup iz dane...

Figure 16.3

SECTION 16.1.1: PROCESSING THE ELEVATION DATASET

1. Choose the Automatic Watershed Delineation item from the Watershed
Delineation menu. The Watershed Delineation dialog opens (Figure
16.4).
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Figure 16.4
2. Load the dem called “dem” from the Example 1 data folder by clicking on

the browse button next to the DEM Setup text box.

3. The elevation grid will be imported to the “RasterSTore.mdb” geodatabase
associated with the current ArcSWAT project. The name of the elevation
grid (from within the “RasterStore.mdb” database) will be displayed in the
DEM Setup text box on the Watershed Delineation dialog box and the
elevation map will be displayed (Figure 16.4).
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Click the Dem projection setup button to open the DEM properties dialog.
Set the Z-units to “meter” (Figure 16.5).
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Figure 16.5

Check the checkbox next to Mask, and then click the adjacent file browse
button to browse to the location of the “amask” grid in the Example 1

folder. Choose the “Load from Disk” option when prompted.

The mask grid will be imported to the “RasterSTore.mdb” geodatabase
associated with the current ArcSWAT project. The name of the mask grid
(from within the “RasterStore.mdb” database) will be displayed in the
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Mask text box on the Watershed Delineation dialog box and the mask
will be displayed (Figure 16.6).

—Dem Setup

IC:'LTEMP'LAn:SWAT'IJakefork'l.RasterStore.mdh'lSo‘um:e al

Dem projection setup @
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i
==

&

Figure 16.6

When a mask grid is used, the stream network will
be delineated only for the area of the DEM covered
by the mask grid.

Click the Flow direction and accumulation button. This action will fill all the
sinks in the DEM, then calculate the flow direction and flow accumulation
grids that will be used in the stream definition and watersheds boundary
calculations. For large DEMs, this process wil take along time (many
hours some cases). For the example dataset the process only takes a few
minutes. When completed, the following message will appear (Figure
16.7)

ArcSWAT k , x|

\lj) End of DEM grid preprocessing

ok,

Figure 16.7

Once the elevation grid has been preprocessed, the threshold area used
to define the origin of a stream needs to be specified. The smaller the
number, the more detailed the stream network generated by the interface.
Figure 16.8 shows the stream network generated with the threshold set to
100 ha while Figure 16.9 shows the stream network generated with the
threshold set to 1000 ha.



Figure 16.8

Figure 16.9
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For the example project, set the threshold area to 1000. Choose the
Based on threshold option under Stream Definition and enter “1000” into
the Threshold Area checkbox. Click the Create streams and outlets
button to apply the threshold and create a stream network and outlets
(Figure 16.10)

Stream Definition

[
W
' Bazed on threshold
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" Pre-defined watersheds

Wisterzhed datazet: |

L
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Create streams and outlet=

"Slream netwark

.

Figure 16.10

The stream network will be displayed upon completion of the calculations
(Figure 16.9). Subbasin outlets defined by the junction of two streams are
denoted on the network by blue dots.

Note: The user may modify the number of subbasin outlets
manually or by importing a database (.dbf) table containing
outlet location coordinates. Points added via the table or
manually will be snapped to the closest point on the
delineated stream channels.

A table of locations where nutrient data was collected has been included
in the example 1 data set. To load the table, first verify that the Subbasin
Outlet radio button is selected in the Outlet and Inlet Definition section
of the Watershed Delineation form. Then click file browse button next to
the text box labeled Add by Table on the Watershed Delineation dialog
box (Figure 16.11).



—Outlet and Inlet Definition
% Subbasin outlet
" Inlet of draining watershed
" Point source input

[adaty Table g'

Edit manually AV ﬁl

Figure16.11

11. A browser will be displayed (Figure 16.12).
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Figure 16.12

Select nutrient.dbf from the list of tables and click OK. The subbasin outlet
locations loaded from the table are displayed as white dots (Figure 16.13).
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Figure 16.13

To manually add subbasin outlets, first verify that the Subbasin Outlet
radio button is selected. Then click the button labeled Add (Figure 16.14)

Edit manually

sl |

ADD DELETE | REDEFIME

Figure 16.14

The dialog box will be minimized. Use the mouse to move around the map
and click with the left mouse button to place a subbasin outlet where the
mouse is positioned. Subbasin outlets added manually will be displayed
as red dots. Add four outlets so that the map looks similar to Figure 16.15
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Figure 16.15

Once the display of subbasin outlets is satisfactory, the watershed outlet
must be selected. Click the Whole watershed outlet(s) button (Figure
16.16).

Whaole watershed
oLtlet =]

Figure 16.16

The dialog box will be minimized. Select the subbasin outlet located on the
lower right (Figure 16.17) to be the subbasin outlet by holding down the
left mouse button and moving the mouse to form a box around the outlet
dot. The outlet dot will turn blue when it is selected and a prompt box will
appear indicating that outlets were selected (Figure 16.18).



Figure 16.17

ArcSWAT k x|
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Figure 16.18

16. Click the Delineate watershed button if the outlet selected was correct
(Figure 16.19). The watershed delineation process will proceed.

Delineste %
weatershed D

Figure 16.19

17. The subbasin delineation for the watershed will be displayed when
processing has completed (Figure 16.20).
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Figure 16.20

18. Click the Calculate subbasin parameters button to calculate the
subbasin and reach parameters.

19.  Once the calculation of subbasin parameters is complete, a prompt box
will appear. Click OK. Watershed delineation is completed.

SECTION 16.1.2: HRU ANALYSIS
1. Select Land Use/Soils/Slope Definition in the HRU Analysis menu.

2. The Land Use/Soils/Slope Definition dialog box will open (Figure 16.21)
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Figure 16.21

3. To load the example land use grid, click the file browse button in the Land
Use Grid section .

4. A prompt box will appear (Figure 16.22).

Select Land Use Da [}Qﬂﬂ

= Select Land Use layer(z] from the map

¢ Load Land Uze dataset(z) from disk.

Open

Figure 16.22

Select Load Land Use dataset (s) from disk and click Open.
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A message box will appear reminding the user that the data must be
projected. Click Yes.

A browser will appear with the User Data directory active. Click the name
of the land use map grid “landuse”. Click Select to confirm the choice.
Several information messages will appear indicating the overlap area of
the land use dataset.

The raw land use grid will be displayed and clipped to the watershed area
(Figure 16.23).

Figure 16.23

When the land use map grid is loaded, the interface does not know which
SWAT land use code to assign to the different categories. Three options
for loading this information are described in Section 6.

Under the Choose Grid Field combo box, choose “value”, and then click
OK.

Click the Lookup Table button to load a land use lookup table. The
example data set includes a custom look up table to define the SWAT land
uses to be modeled for each category. A prompt box will be displayed for
the user to select the type of table to be loaded. Highlight User table and
click OK (Figure 16.24).
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Figure 16.24

A browser will be displayed. Click the name of the look up table (luc.dbf).
Once the correct table is selected, click Select.

The SWAT land use categories will be displayed in the SWAT Land Use
Classification Table. Once a LandUseSwat code has been assigned to
all map categories, the Reclassify button will be enabled. Click the
Reclassify button.

The category display for the map will show the SWAT land use codes
(Figure 16.25).
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Figure 16.25

To load the example soil grid, move to the Soil Data tab on the Land
Use/Soils/Slope Definition form and click the file browse button in the
Soils Grid section.

A prompt box will appear (Figure 16.26).



Select Soils Data)y S =]

" Select Soils laver(s] from the map

% Load Soils dataset(z] from disk

Open |

Figure 16.26

Select Load Soils dataset (s) from disk and click Open.

16. A message box will appear reminding the user that the data must be
projected. Click Yes.

17. A browser will appear with the User Data directory active. Click the name
of the soils grid “soil”. Click Select to confirm the choice. Several
information messages will appear indicating the overlap area of the soils
dataset.

18. The raw soil grid will be displayed and clipped to the watershed area
(Figure 16.27).

Figure 16.27

19. Under the Choose Grid Field combo box, choose “value”, and then click
OK.
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Five options for linking the soil map grid to the soil database are described
in Section 6. The example data set is set up to link via STATSGO polygon
numbers. On the Land Use/Soil/Slope Definition dialog box, select the
Stmuid option for linking the soil grid to the soil database. Then click the
Lookup Table button.

A browser will be displayed. Click the name of the look up table (soilc.dbf).
Once the correct table is selected, click Select.

The soil linkage information will be displayed in the SWAT Soil
Classification Table Once a Stmuid code has been assigned to all map
categories, the Reclassify button will be enabled. Click the Reclassify
button.

The category display for the map will show the soil codes (Figure 16.28).
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Figure 16.28

To load theslope grid, move to the Slope tab on the Land
Use/Soils/Slope Definition form.

Click the Multiple Slope option to reclassify the slope grid into multiple
slope classifications.

Choose 2 slope classes under the Number of Slope Classes combo box.

Set the upper limit of “slope class 1” to be 1%. By default, the upper limit
of the “slope class 2” will be 9999% (Figure 16.29).
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Figure 16.29

28.  Click the Reclassify button.

29. The slope map for the watershed with the slope classifications will be
displayed (Figure 16.30).
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Figure 16.30

Once the land use, soil, and slope datasets have been loaded and
reclassified, click the button labeled Overlay at the bottom of the Land
Use/Soil/Slope Definition dialog box.

When the overlay of the land use, soil, and slope grids is complete, a
prompt box will notifying the user that the overlay process is complete.
Click OK.

A report is generated during the overlay process. To access the report,
select HRU Analysis Reports under the HRU Analysis menu. From the
list of reports, select LandUse, Soils, Slope Distribution and click OK.

Close the report after viewing.

SECTION 16.1.3: HRU DEFINITION

1.
2.
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Select HRU Definition from the HRU Analysis menu.
The HRU Definition dialog box will be displayed (Figure 16.31).
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Figure 16.31

Select Multiple HRUs.

Set the Land use percentage(%) over subbasin area at 5%
Set the Soil class percentage(%) over subbasin area at 20%
Set the Slope class percentage(%) over subbasin area at 20%

Click Create HRUs.

S L

A message box will be displayed notifying the user when setup of HRUs is
completed. Click OK.

8. A report is generated during the HRU creation process. To access the
report, select HRU Analysis Reports under the HRU Analysis menu.
From the list of reports, select Final HRU Distributioon and click OK. The
total number of HRUs created in the watershed is listed in the top section
of the report in bold letters. The remainder of the report lists the land use,
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soil, and slope modeled in every subbasin and the percent area
distribution of 1) subbasins within the watershed and 2) HRUs within the
subbasins.

Close the report after viewing.

SECTION 16.1.4: WEATHER STATIONS

1.

2.
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To load the example weather data, click Weather Stations under the
Write Input Table menu.

The Weather Data Definition dialog box will be displayed (Figure 16.31).
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Figure 16.31

The example data set contains data files with measured precipitation and
temperature for weather stations around the watershed.

For a SWAT simulation using measured weather data, weather simulation
information is needed to fill in missing data and to generate relative
humidity, solar radiation and wind speed. The example data set uses
weather generator data loaded into the custom database. Click the radio
button next to Custom data base. Next, click the file browse button next
to the Locations Table text box. Select the name of the weather
generator stations location table (wgnstations.dbf) from the Example 1
data folder, and click Add.

To load the table containing the locations of the rain gage stations, click
Rainfall Data tab of the Weather Data Definition dialog. Click the radio
button next to Raingages and choose a Precip Timestep of “Daily”. Next,
click the file browse button next to the Locations Table text box. Select
the name of the weather generator stations location table (pcpfprk.dbf)
from the Example 1 data folder, and click Add. The path to the rain gage
station file appears in the text box (Figure 16.32).
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Figure 16.32

To load the table containing the locations of the rain gage stations, click
Temperature Data tab of the Weather Data Definition dialog. Click the
radio button next to Climate Stations. Next, click the file browse button
next to the Locations Table text box. Select the name of the weather
generator stations location table (tmpfprk.dbf) from the Example 1 data
folder, and click Add. The path to the climate station file appears in the
text box (Figure 16.33).
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C:\Program Files\AcSiwWaT \E wample Mmpfork. dbt

Locations T able;

it | ok

Figure 16.33

The weather data time series for relative humidity, solar radiation, and
wind speed will be simulated by the weather generator, so defining station
files for these4 parameters will not be necessary in this example

To generate spatial layers of the weather stations, and load the observed
weather data into SWAT weather files, click the OK button at the bottom of
the Weather Data Definition dialog. The interface will also assign the
different weather station data sets to the subbasins in the watershed.

A prompt box will appear when processing of the weather data is
complete. Click OK.



SECTION 16.1.5: CREATE ARCVIEW DATABASES AND SWAT INPUT FILES

1.

On the Write Input Tables menu, click Write All. This creates the
ArcSWAT databases and SWAT input files containing default settings for
SWAT input.

When the interface reaches the point where general subbasin data is
compiled, a prompt box will appear asking the user of the default
Manning’s n value of 0.014 for overland flow should be changed. Click No.

When the interface reaches the point where main channel data is
compiled, a prompt box will appear asking the user of the default
Manning’s n value of 0.014 for channel flow should be changed. Click No.

When the interface reaches the point where management data is
compiled, a prompt box will appear asking if plant heat units should be
estimated or set to a default value. Click Yes to estimate.

A message box will be displayed upon completion of the SWAT input
database initialization. Click OK.

SECTION 16.1.6: RuN SWAT

1.
2.
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On the SWAT Simulation menu, click Run SWAT.
A dialog box will be brought up (Figure 15.42).

%' Set Up and Run SWAT model Simulation 3 _1O0] x|
r—Period of Simulation
Starting D ate : I”I1 N7z Ending Date : |12""3‘I 113978 E I~ Simulate Forecast Period
—Rainfall Sub-Dally Timestep ——— [ Faorecast Period
ez I j' Minute:s Starting Date : I Mumber of Simulations: I
—Rainfall Digtribution ——— | [ Printout Settings
' Skewed nomal " Daily F Print Log Floves
. . I + Monthl Print Pesticide Olutput
‘- 13 I
it C Yealy  NYSKIP[D I Piint Soil Chem Output

Exit | Setup SWAT Run B Sh0aT Save SWAT Fun

¥

Figure 15.34

The initial and final day of simulation are set to the first and last days of
measured weather data. Leave those values set to 1/1/1977 and
12/31/1978. Set the Printout Settings to Monthly frequency. Leave all
other settings as is.



4. Click the button labeled Setup SWAT Run to build master watershed
control file and write point source, inlet and reservoir files. A prompt will
indicate when setup is complete.

5. Click the Run SWAT button.

6. When the SWAT run is finished, a message box will be displayed noting
that the simulation was successfully completed. Click OK.

7. To save the simulation you just ran, click the Save SWAT Run button.
You will prompted to enter a name for your simulation. Name your
simulation First SWAT_Run and click OK. You will receive a prompt if the
simulation is saved properly. The simulation will now be saved in a folder
called First. SWAT _Run under the lakefork\Scenarios\ folder.

SECTION 16.1.7: VIEW RESULTS

All SWAT output files will be written to the
lakefork\Scenarios\First SWAT_RUN\TxtInOut\ folder. The output files are
described in the Soil and Water Assessment Tool User's Manual, Version 2005,
Chapter 32. These ascii files maybe be loaded into spreadsheet or database files
(e.g., Excel or Access) for analysis, or may be viewed and analyzed using the
VIZSWAT SWAT output analysis toolset. For more information on VIZWAT,
please visit the SWAT web site at, http://www.brc.tamus.edu/swat/.
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APPENDIX 1: ARCSWAT PROJECT DATABASE
SPATIAL DATABASE AND TABLES

This appendix describes the spatial data and tables found in the SWAT Project
geodatabase (“ProjectName.mdb”) created by the ArcSWAT interface. The
datasets and table described are those that remain as permanent datasets when
a SWAT project is completed. There are several temporary datasets created
during the project development process that are not described in this section.
Spatial dataset attributes are described for those datasets with attributes other
than the obligatory unique object ID, shape field, shape area and shape length.
The datasets and tables are listed alphabetically, beginning with the spatial
datasets.

Spatial Data

ArcHydro\Basin: This feature class contains a single polygon that represents the entire basin being
modeled. It is a composition of all the subbasins in the model.

Field Name Field Definition
Type
N/A N/A N/A

ArcHydro\LongestPath: This feature class contains polylines representing the longest flow path
within each subbasin.

Field Name Field Definition
Type
ARCID integer Unique longest path feature ID

GRID_CODE Integer The grid code of a longest path polyline
refers to the GRID_CODE of the subbasin
that the longest oath refers to

FROM NODE | Integer The from node of the polyline

TO_NODE integer The to node of the polyline

ArcHydro\MonitoringPoint: This feature class contains points representing all monitoring points
within the watershed. Monitoring points include ALL point features: outlets, inlets, point sources,
reservoirs, and weather gages.
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Field Name Field Definition
Type
POINTID integer Unique longest path feature ID

GRID_CODE Integer The grid code of the monitoring point and
refers to the GRID_CODE of the subbasin
that the monitoring point relates to

XPR Integer Latitude in projected units

YPR integer Longitude in projected units

Lat Double Latitude in geographic units

Long Double Longitude in geographic units

Elev Double Elevation of point (required for precip and
temp gages)

Name Text Name of monitoring point (required only for
weather stations)

Type Text Type of monitoring point:

L = linking stream outlet

T = Manually added outlet

O = Table added outlet

W = Manually added inlet

| = Table added inlet

P = Manually added point source

D = Table added point source

R = Reservoir

RNG = Precipitation gage

TMPG = Temperature gage

SLRG = Solar gage

WNDG = Wind gage

RLHG = Humidity gage

Subbasin Integer Subbasin the monitoring point refers to
(required for outlets, inlets, point sources
and reservoirs)

HydrolD Integer The hydo ID of the monitoring point (a
unique ID required for all points)
OutletID Integer The outlet Id of the monitoring point (a

unique ID required for all outlets, inlets, point
sources and reservoirs)

ArcHydro\Inland: This feature class contains polygons representing draining inland areas.

Field Name Field Definition

Type
GRID_CODE Integer The grid code of the inland area

ArcHydro\Outlet: This feature class contains points representing the outlets and inlets from the
monitoring points feature class.

| Field Name | Field | Definition
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Type
POINTID integer Unique longest path feature ID

GRID_CODE Integer The grid code of the outlet point and refers to
the GRID_CODE of the subbasin that the
outlet point relates to

XPR Integer Latitude in projected units

YPR integer Longitude in projected units

Lat Double Latitude in geographic units

Long Double Longitude in geographic units

Elev Double Elevation of point

Name Text Name of monitoring point (required only for
weather stations)

Type Text Type of outlet point:

L = linking stream outlet

T = Manually added outlet

O = Table added outlet

W = Manually added inlet

| = Table added inlet

HydrolD Integer The hydo ID of the outlet point

ArcHydro\Reach: This feature class contains polylines representing the reaches associated with each

subbasin.
Field Name Field Definition
Type

ARCID integer Unique reach feature 1D

GRID_CODE Integer The grid code of a reach polyline refers to
the GRID_CODE of the subbasin that the
reach belongs to

FROM NODE | Integer The from node of the polyline

TO_NODE integer The to node of the polyline

Subbasin Integer The subbasin grid code that the reach
begins in

SubbasinR integer The subbasin grid code that the reach drains
to

AreaC Double Cumulated drainage area [hectares]

Len2 Double Stream reach length [meters]

Slo2 Double Stream reach slope [%]

Wid2 Double Stream reach width [meters]

Dep2 Double Stream reach depth [meters]

MinEl Double Minimum elevation of the stream reach
[meters]

MaxEl Double Maximum elevation of the stream reach
[meters]

ArcHydro\Watershed: This feature class contains polygons representing all the subbasins within the
watershed.

Field Name Field Definition
Type
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GRID_CODE Integer The grid code of the subbasin

Subbasin Integer The grid code of the subbasin

Area Double Subbasin area [hectares]

Slo1 Double Subbasin slope [%]

Len1 Double Longest path within the subbasin [meters]
S| Double Field slope length [meters]

Csl Double Subbasin tributary reach slope [%]

Wid1 Double Subbasin tributary reach width [meters]
Dep1 Double Subbasin tributary reach depth [meters]
Lat Double Latitude of the subbasin centroid

Long Double Longitude of the subbasin centroid

Elev Double Elevation of the subbasin centroid [meters]
ElevMin Double Min elevation in the subbasin

ElevMax Double Max elevation in the subbasin

BName Text String available for labeling the theme

FullHRU: This feature class contains polygons representing all the HRUs within the watershed. These
are the HRU polygons created immediately after the overlay process, prior to applying any thrsholds.

Field Name Field Definition
Type

GRID_CODE Integer The grid code of the HRU

Subbasin Integer The grid code of the subbasin

LU NUM Double ArcSWAT internal land use 1D

LU CODE Text The SWAT land use lookup code

SOIL_NUM Double ArcSWAT internal soil ID

SOIL_CODE Text The soil lookup code

SLOPE_NUM Double ArcSWAT internal slope ID

SLOPE CODE | Text The slope range code

MEAN SLOPE | Double Subbasin tributary reach depth [meters]

AREA Double Area of the HRU [meters2]

UNIQUECOMB | Text Unique string for the HRU composed of a
concatenation of the land use, soil, and
slope text codes

Tabular Data

Bsn: Contains SWAT general watershed attribute (.bsn) input data

Field Name Field Definition
Type

SFTMP float Snowfall temperature (°C)

SMTMP float Snow melt base temperature (°C)

SMFMX float Maximum melt rate for snow during year
(mm H20/°C/day)

SMFMN float Minimum melt rate for snow during year (mm
H20/°C/day)

TIMP float Snow pack temperature lag factor

SNOCOVMX float Minimum snow water content that
corresponds to 100% snow cover (mm H20)
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SNO50COV float Snow water content that corresponds to 50%
snow cover (mm H20)

IPET Integer | PET method code

ESCO Double | Soil evaporation compensation factor.

EPCO double | Plant uptake compensation factor.

EVLAI Leaf area index at which no evaporation
occurs from water surface.

FFCB float Initial soil water storage expressed as a
fraction of field capacity water content

IEVENT integer | Rainfall/runoff/routing option:

ICRK integer | Crack flow code.

SURLAG float Surface runoff lag time (days)

ADJ_PKR float Peak rate adjustment factor for sediment
routing in the subbasin

PRF float Peak rate adjustment factor for sediment
routing in the channel

SPCON float Linear parameter for calculating the
maximum amount of sediment that can be
reentrained during channel sediment routing

SPEXP float Exponent parameter for calculating sediment
reentrained in channel sediment routing

RCN float Concentration of nitrogen in rainfall (mg N/L)

CMN Rate factor for humus mineralization of active
organic nutrients

N_UPDIS double | Nitrogen uptake distribution parameter.

P_UPDIS double | Phosphorus uptake distribution parameter.

NPERCO float Nitrogen percolation coefficient

PPERCO float Phosphorus percolation coefficient

PHOSKD float Phosphorus soil partitioning coefficient

PSP Phosphorus availability index

RSDCO float Residue decomposition coefficient

PERCOP Pesticide percolation coefficient

ISUBWQ integer | Subbasin water quality code.

WDPQ float Die-off factor for persistent bacteria in soil
solution (day-1)

WGPQ float Growth factor for persistent bacteria in soil
solution (day-1)

WDLPQ float Die-off factor for less persistent bacteria in
soil solution (day-1)

WGLPQ float Growth factor for less persistent bacteria in
soil solution (day-1)

WDPS float Die-off factor for persistent bacteria adsorbed
to soil particles (day-1)

WGPS float Growth factor for persistent bacteria
adsorbed to soil particles (day-1)

WDLPS float Die-off factor for less persistent bacteria
adsorbed to soil particles (day-1)

WGLPS float Growth factor for less persistent bacteria
adsorbed to soil particles (day-1)

BACTKDQ float Bacteria partition coefficient

THBACT float Temperature adjustment factor for bacteria
die-off/growth

WOF P Float Wash-off fraction for persistent bacteria.
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WOF_LP Float Wash-off fraction for less persistent bacteria.

WDPF Float Die-off factor for persistent bacteria on
foliage at 20°C.
WGPF Float Growth factor for persistent bacteria on

foliage at 20°C.

WDLPF Float Die-off factor for less persistent bacteria on
foliage at 20°C.

WGLPD Float Growth factor for less persistent bacteria on
foliage at 20°C.

IRTE integer | Channel water routing method:

MSK_CO1 Float Calibration coefficient used to control impact
of the storage time constant for normal flow
upon Km value for reach.

MSK_CO2 Float Calibration coefficient used to control impact
of the storage time constant for low flow
upon Km value for reach.

MSK_X Float Weighting factor that controls the relative
importance of inflow and outflow in
determining the storage in a reach when
using the Muskingum routing method.

IDEG Integer | Channel degradation code.
IWQ Integer | In-stream water quality code.
TRANSRCH Float Fraction of transmission losses from main

channel that enter deep aquifer. The
remainder if the transmission losses enter
bank storage.

EVRCH Float Reach evaporation adjustment factor

IRTPEST Integer | Number of pesticide to be routed through the
watershed

ICN integer | Daily curve number calculation method

CNCOEFF float Plant ET curve number coefficient.

CDN float Denitrification exponential rate coefficient

SDNCO Float Denitrification threshold water content

BACT_SWF Float Fraction of manure applied to land areas that
has active colony forming units

BACTMX Float Bacteria percolation coefficient

BACTMINLP Float Minimum daily bacteria loss for less
persistent bacteria

BACTMINP Float Minimum daily bacteria loss for persistent
bacteria

WDLPRCH Float Die-off factor for less persistent bacteria in
streams (moving water) at 20°C.

WDPRCH Float Die-off factor for persistent bacteria in
streams (moving water) at 20°C.

WDLPRES Float Die-off factor for less persistent bacteria in
water bodies (still water) at 20°C.

WDPRES Float Die-off factor for persistent bacteria in water
bodies (still water) at 20°C.

TB ADJ Float Adjustment factor for subdaily unit
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hydrograph basetime

DEPIMP_BSN Float Depth to impervious layer for modeling
perched water tables

DDRAIN_BSN Float Depth to subsurface drain

TDRAIN BSN Float Time to drain soil to field capacity

GDRAIN_ BSN Float Drain tile lag time

CN_FROZ integer | Frozen curve number active

ISED_DET integer | Code governing calculation of daily
maximum half-hour rainfall value

ETFILE text Name of potential evapotranspiration input
file (.pet).

Chm Contains SWAT soil chemical (.chm) input data

Field Name Field Type | Definition

SUBBASIN integer Subbasin number

HRU integer HRU number

LANDUSE Text Land cover simulated in HRU

SOIL text Name of soil simulated in HRU

SLOPE _CD text Name of slope class simulated in HRU

SOL NO31 float Initial nitrate conc. in first soil layer (mg/kg)

SOL NO32 float Initial nitrate conc. in 2nd soil layer (mg/kg)

SOL NO33 float Initial nitrate conc. in third soil layer (mg/kg)

SOL NO34 float Initial nitrate conc. in fourth soil layer (mg/kg)

SOL NO35 float Initial nitrate conc. in fifth soil layer (mg/kg)

SOL NO36 float Initial nitrate conc. in sixth soil layer (mg/kg)

SOL NO37 float Initial nitrate conc. in 7th soil layer (mg/kg)

SOL NO38 float Initial nitrate conc. in 8th soil layer (mg/kg)

SOL NO39 float Initial nitrate conc. in ninth soil layer (mg/kg)

SOL NO310 | float Initial nitrate in tenth soil layer (mg/kg)

SOL _ORGN1 | float Initial org N conc. in 1st soil layer (mg/kg)

SOL ORGN2 | float Initial org N conc. in 2nd soil layer (mg/kg)

SOL ORGN3 | float Initial org N conc. in 3rd soil layer (mg/kg)

SOL ORGN4 | float Initial org N conc. in 4th soil layer (mg/kg)

SOL _ORGNS5 | float Initial org N conc. in 5th soil layer (mg/kg)

SOL ORGNS6 | float Initial org N conc. in 6th soil layer (mg/kg)

SOL ORGNY7 | float Initial org N conc. in 7th soil layer (mg/kg)

SOL ORGNS8 | float Initial org N conc. in 8th soil layer (mg/kg)

SOL ORGN?9 | float Initial org N conc. in 9th soil layer (mg/kg)

SOL_ORGNT1 | float Initial org N conc. in 10th soil layer (mg/kg)

0

SOL LABP1 | float Initial soluble P conc. in 1st soil layer (mg/kg)

SOL_LABP2 | float Initial soluble P conc. in 2nd soil layer
(mg/kg)

SOL_LABP3 | float Initial soluble P conc. in 3rd soil layer
(mglkg)

SOL_LABP4 | float Initial soluble P conc. in 4th soil layer
(mg/kg)

SOL_LABPS | float Initial soluble P conc. in 5th soil layer
(mg/kg)

SOL_LABP6 | float Initial soluble P conc. in 6th soil layer
(mg/kg)
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SOL_LABP7 | float Initial soluble P conc. in 7th soil layer
(mg/kg)

SOL_LABP8 | float Initial soluble P conc. in 8th soil layer
(mg/kg)

SOL_LABP9 | float Initial soluble P conc. in 9th soil layer
(mg/kg)

SOL_LABP1 | float Initial soluble P conc. in 10th soil layer

0 (mg/kg)

SOL_ORGP1 | float Initial org P conc. in 1st soil layer (mg/kg)

SOL_ORGP2 | float Initial org P conc. in 2nd soil layer (mg/kg)

SOL_ORGP3 | float Initial org P conc. in 3rd soil layer (mg/kg)

SOL_ORGP4 | float Initial org P conc. in 4th soil layer (mg/kg)

SOL_ORGPS | float Initial org P conc. in 5th soil layer (mg/kg)

SOL_ORGPE6 | float Initial org P conc. in 6th soil layer (mg/kg)

SOL_ORGP7 | float Initial org P conc. in 7th soil layer (mg/kg)

SOL_ORGPS8 | float Initial org P conc. in 8th soil layer (mg/kg)

SOL_ORGP9 | float Initial org P conc. in 9th soil layer (mg/kg)

SOL_ORGP1 | float Initial org P conc. in 10th soil layer (mg/kg)

0

PESTNAME1 | text Name of pesticide #1

PESTNAME?2 | text Name of pesticide #2

PESTNAME3 | text Name of pesticide #3

PESTNAME4 | text Name of pesticide #4

PESTNAMES | text Name of pesticide #5

PESTNAMEG | text Name of pesticide #6

PESTNAME7 | text Name of pesticide #7

PESTNAMES | text Name of pesticide #8

PESTNAME9 | text Name of pesticide #9

PESTNAME1 | text Name of pesticide #10

0

PLT_PST1 float Initial amount of pesticide #1 on foliage
(kg/ha)

PLT_PST2 float Initial amount of pesticide #2 on foliage
(kg/ha)

PLT_PST3 float Initial amount of pesticide #3 on foliage
(kg/ha)

PLT _PST4 float Initial amount of pesticide #4 on foliage
(kg/ha)

PLT_PST5 float Initial amount of pesticide #5 on foliage
(kg/ha)

PLT_PST6 float Initial amount of pesticide #6 on foliage
(kg/ha)

PLT_PST7 float Initial amount of pesticide #7 on foliage
(kg/ha)

PLT_PST8 float Initial amount of pesticide #8 on foliage
(kg/ha)

PLT_PST9 float Initial amount of pesticide #9 on foliage
(kg/ha)

PLT_PST10 | float Initial amount of pesticide #10 on foliage
(kg/ha)

SOL_PST1 float Initial amount of pesticide #1 in soil (kg/ha)

SOL_PST2 float Initial amount of pesticide #2 in soil (kg/ha)

SOL_PST3 float Initial amount of pesticide #3 in soil (kg/ha)
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SOL PST4 float Initial amount of pesticide #4 in soil (kg/ha)
SOL _PST5 float Initial amount of pesticide #5 in soil (kg/ha)
SOL PST6 float Initial amount of pesticide #6 in soil (kg/ha)
SOL PST7 float Initial amount of pesticide #7 in soil (kg/ha)
SOL PST8 float Initial amount of pesticide #8 in soil (kg/ha)
SOL PST9 float Initial amount of pesticide #9 in soil (kg/ha)
SOL PST10 | float Initial amount of pesticide #10 in soil (kg/ha)
PST _ENR1 float Enrichment ratio for pesticide #1 in soil
PST ENR2 float Enrichment ratio for pesticide #2 in soil
PST ENR3 float Enrichment ratio for pesticide #3 in soil
PST ENR4 float Enrichment ratio for pesticide #4 in soil
PST _ENRS float Enrichment ratio for pesticide #5 in soil
PST _ENRG6 Float Enrichment ratio for pesticide #6 in soil
PST _ENR7 Float Enrichment ratio for pesticide #7 in soil
PST ENRS8 Float Enrichment ratio for pesticide #8 in soil
PST ENR9 Float Enrichment ratio for pesticide #9 in soil
PST ENR10 | Float Enrichment ratio for pesticide #10 in soil

Cio: Contains SWAT master watershed control code (.cio) file data

Field Name Field Definition
Type
NBYR integer Number of calendar years simulated
IYR integer Beginning year of simulation
IDAF integer Beginning julian day of simulation
IDAL integer Ending julian day of simulation
IGEN float Random generator seed code.
PCPSIM integer Rainfall input code. This variable identifies

the method the model will use to process
rainfall data. There are two options:
1 gage read for each subbasin
2 gage simulated for each subbasin

IDT integer Time step for sub-daily rainfall data

IDIST integer Rainfall distribution code:
0 skewed distribution
1 mixed exponential distribution

REXP Float Value of exponent for mixed exponential
distribution (IDIST = 1)

NRGAGE integer Number of precipitation gage (.pcp) files
used in the simulation

NRTOT integer Total number of precipitation gage records
used in the simulation

NRGFIL integer Number of precipitation gage records within
each .pcp file.

TMPSIM integer Temperature input code. This variable

identifies the method the model will use to
process temperature data. There are two
options:

1 daily max/min read for each subbasin
2 daily max/min simulated for each subbasin

NTGAGE integer Number of temperature gage (.tmp) files
used in the simulation.
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NTTOT integer Total number of temperature gage records
used in the simulation.

NTGFIL integer Number of temperature gage records within
each .tmp file.

SLRSIM integer Solar radiation input code. This variable
identifies the method the model will use to
process solar radiation data. There are two
options:

1 daily solar rad read for each subbasin
2 daily solar rad simulated for each subbasin

NSTOT integer Number of solar radiation records within the
slr file.

RHSIM integer Relative humidity input code. This variable
identifies the method the model will use to
process relative humidity data. There are two
options:

1 daily values read for each subbasin
2 daily values simulated for each subbasin

NHTOT integer Number of relative humidity records within
the .hmd file.

WNDSIM integer | Wind speed input code. This variable
identifies the method the model will use to
process wind speed data. There are two
options:

1 daily values read for each subbasin
2 daily values simulated for each subbasin

NWTOT integer Number of wind speed records within the
.wnd file.

FCSTYR Integer | Year that forecast period begins.

FCSTDAY integer Day that forecast period begins.

FCSTCYCLES Integer Number of times that the forecast period is
simulated

DATES Text Start date of weather files

DATEF Text End date of weather files

FDATES Text Start date of forecast period

ISPROJ Integer Special project flag
0 not a special project
1 HUMUS dataset
2 Missouri River climate change

ICLB Integer | Automated method flag

IPRINT Integer Print code. This variable governs the
frequency that model results are printed to
output files. There are three options:
0 monthly
1 daily
2 annually

NYSKIP Integer Number of years to not print output

IPRN Integer Print code for .std file. There are two
options:

0 entire .std file is printed
1 condensed version of .std file is printed
ILOG Integer Streamflow print code. There are two
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options:
0 print  streamflow in
1 print log of streamflow in .rch file

.rch file

IPRP Integer Print code for .pso file. There are two
options:
0 do not print pesticide output
1 print pesticide output

IPRS Integer | Print code for soil chemical files

GageDates: This table contains the first and last dates of observed weather files. It is used to
determine the common overlap period between the different types of weather input files.

Field Name

Field Type

Definition

Type

Text

Type of weather time series:
RNG = Precipitation gage

TMPG = Temperature gage

SLRG = Solar gage

WNDG = Wind gage

RLHG = Humidity gage

MinDate

Date

Minimum common date of time series type

MaxDate

Date

Maximum common date for time series type

Gw: Contains SWAT groundwater (.gw) input data

Field Name Field Type | Definition

SUBBASIN integer SUBBASIN NUMBER

HRU Float HRU number

LANDUSE Text Land cover simulated in HRU

SOIL Text Name of soil simulated in HRU

SLOPE _CD Text Name of slope class simulated in HRU

SHALLST float Initial depth of water in the shallow aquifer
(mm H20)

DEEPST float Initial depth of water in the deep aquifer (mm
H20)

GW_DELAY | float Groundwater delay (days)

ALPHA BF float Baseflow alpha factor (days)

GWQMIN float Threshold depth of water in the shallow
aquifer for return flow to occur (mm H20)

GW_REVAP | float Groundwater "revap" coefficient

REVAPMN float Threshold depth of water in the shallow
aquifer for "revap" to occur (mm H20)

RCHRG DP | float Deep aquifer percolation fraction

GWHT float Initial groundwater height (m)

GW_SPYLD | float Specific yield of the shallow aquifer (m3/m3)

SHALLST_N | Float Nitrate concentration in shallow aquifer
(mg/L)

GWSOLP float Soluble P concentration in baseflow (mg/L)

HLIFW_NGW | Float Half-life of nitrate in shallow groundwater
(days)
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Hru: Contains SWAT HRU general (.hru) input data

Field Name Field Type | Definition

SUBBASIN integer SUBBASIN NUMBER

HRU Float HRU number

LANDUSE Text Land cover simulated in HRU

SOIL Text Name of soil simulated in HRU

SLOPE_CD Text Name of slope class simulated in HRU

HRU _FR Float Fraction of total watershed area in HRU

SLSUBBSN Float Average slope length (m)

HRU_SLOPE | Float Average slope steepness (m/m)

OV_N Float Manning’s “n” value for overland flow

LAT TTIME Float Lateral flow travel time (days)

LAT_SED Float Sediment conc in lateral and groundwater
flow (mg/L)

SLSOIL Float Slope length for lateral flow (m)

CANMX Float Maximum canopy storage (mm H20)

ESCO Float Soil evaporation compensation factor

EPCO Float Plant uptake compensation factor

RSDIN Float Initial residue cover (kg/ha)

ERORGN Float Organic N enrichment ratio

ERORGP Float Organic P enrichment ratio

POT_FR Float Fraction of HRU area that drains into the
pothole

FLD_FR Float Fraction of HRU area that drains into the
flood plain

RIP_F Float Fraction of HRU area that drains into the
riparian area

POT_TILE Float Average daily outflow to main channel from
tile flow (m3/s)

POT_VOLX Float Maximum volume of water stored in the
pothole (104 m3)

POT_VOL Float Initial volume of water stored in the pothole
(104 m3)

POT_NSED Float Equilibrium  sediment concentration in
pothole (mg/L)

POT_NO3L Float Not currently active. Nitrate removal rate in
pothole (1/day).

DEP_IMP integer Depth to impervious layer in soil profile (mm)

hrus: This table contains records of all the HRUs within the watershed, after area thresholds have been
applied and the. These represent all the HRUs that will be modeled.

Field Name Field Definition
Type
Subbasin Integer The grid code of the subbasin
ARSUB float The area of the subbasin (hectares)
LANDUSE text The SWAT land use lookup code
ARLU Float The area of the land use within the subbasin
(hectares)
SOIL Text The soil lookup code
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ARSO float The area of the soil within the land use,
within the subbasin (hectares)

SLP Text The slope range code

ARSLP Float The area of the slope within the soil within
the land use, within the subbasin (hectares)

SLOPE Float The mean slope within the HRU

UNIQUECOMB | text Unique string for the HRU composed of a

concatenation of the land use, soil, and
slope text codes
HRU ID integer SWAT HRU ID

LuExempt: This table contains records of the SWAT land use classes that have been designated as
being exempt from the area thresholds defined during HRU delineation.

Field Name Field Definition
Type
LANDUSE text The SWAT land use lookup code for the land

use that is exempt of the land use area
threshold during HRU delineation

luso: This table contains records of the SWAT land use classes that have been designated as being
exempt from the area thresholds defined during HRU delineation.

Field Name Field Definition
Type
SUBBASIN integer SUBBASIN NUMBER
LANDUSE: double The are of the land use within the subbasin

There will exit 1
field name for
each land use
within the
watersehed

MasterProgress: This table contains information about the SWAT project, including data paths,
datasets, and the steps that have been completed in the model.

Field Name Field Definition
Type

WorkDir Text Full path to the SWAT project directory
(does not end with a *\")

OutputGDB Text Name of the project geodatabase (does
not include database name extension
“.mdb”)

RasterGDB Text Name of the project raster database (does
not include database name extension
“.mdb”)

SwatGDB Text The full path and file name to the SWAT
parameter geodatabase

WshdGrid Text Name of the watershed grid within the
project raster geodatabase

ClipDemGrid Text Name of the clipped DEM grid within the
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project raster geodatabase

SoilOption Text A text string describing the option used for
the soil dataset lookup table. Valid values
include: “name”, “s5id”, “stmuid”,
“stmuid+name”, “stmuid+segnum”

NumLuClasses Integer The number of different land use classes
found in the land use dataset over the
extent of the watershed

DoneWSDel integer A flag indicating if watershed delineation if
completed

DoneSoilLand Integer A flag indicating if land use and soils
analysis is completed

DoneWeather Integer A flag indicating if weather analysis is
completed

DoneModelSetup | integer A flag indicating if SWAT input tables and
file have been written

Mgt:Contains SWAT general management (.mgt) input data.

Field Name Field Type | Definition
SUBBASIN integer SUBBASIN NUMBER
HRU Float HRU number
LANDUSE Text Land cover simulated in HRU
SOIL Text Name of soil simulated in HRU
SLOPE_CD Text Name of slope class simulated in HRU
IGRO Integer Land cover status code:
0 no land cover growing
1 land cover growing
PLANT_ID Integer Land cover identification number
LAI_INIT float Initial leaf area index
BIO _INIT Initial dry weight biomass (kg/ha)
PHU_PLT Float Total number of heat units needed to bring
plant to maturity
BIOMIX Float Biological mixing efficiency
CN2 Integer Initial SCS runoff curve number for moisture
condition |l
USLE P Float USLE equation support practice factor
BIO MIN Float Minimum plant biomass for grazing (kg/ha)
FILTERW Float Width of edge-of-field filter strip (m)
IURBAN Integer Urban simulation code:
0 no urban sections in HRU
1 urban sections, simulate w/ USGS
2 urban sections, simulate w/
buildup/washoff
URBLU Integer Urban land type id # from urban database
IRRSC Integer Irrigation code:
0 no irrigation
1 divert water from reach
2 divert water from reservoir
3 divert water from shallow aquifer
4 divert water from deep aquifer
5 divert water from unlimited source
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IRRNO Integer Irrigation source location

FLOWMIN Float Minimum in-stream flow for irrigation
diversions (m3/s)

DIVMAX Float Maximum daily irrigation diversion from the
reach (mm)

FLOWFR Float Fraction of available flow that is allowed to
be applied to the HRU

DDRAIN Float Depth to subsurface drain (mm)

TDRAIN Float Time to drain soil to field capacity (hours)

GDRAIN Float Drain tile lag time (hours)

NROT Integer Number of years of rotation

HUSC Integer Flag if scheduling is by heat units:
1 = by date
0 = by heat units

ISCROP Integer Flag if land use is a growing:
1 =lis acrop
0 =is not a crop

Mgt2: Contains SWAT operation specific management (.mgt) input data

Field Name Field Definition
Type
SUBBASIN Integer | SUBBASIN NUMBER
HRU Float HRU number
LANDUSE Text Land cover simulated in HRU
SOIL Text Name of soil simulated in HRU
SLOPE_CD Text Name of slope class simulated in HRU
CROP Integer Crop ID for crop grown for given year
YEAR Integer Rotation year
MONTH Integer Month operation takes place
DAY Integer Day operation takes place
HUSC Float Time operation takes place based on heat
unit scheduling
MGT_OP Integer Management operation number
1 plant
2 irrigation
3 fertilizer
4 pesticide
5 harvest/kill
6 tillage
7 harvest
8 Kkill
9 grazing
10 auto irrigation
11 auto fertilization
12 sweep
13 release/impound
14 continuous fertilization
HEATUNITS Float Total heat units for cover/plant to reach
maturity (plant)
PLANT _ID Integer Land cover/plant ID number from plant
growth database (plant)
CURYR_MAT Integer | Current age of trees (years)
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LAl INIT Float Initial leaf area index (plant)

BIO INIT Float Initial dry weight biomass (kg/ha) (plant)

HI TARG Float Harvest index target (plant)

BIO TARG Float Biomass target (metric tons/ha) (plant)

CNOP Float SCS Il runoff curve number (plant,
harv/kill, tillage)

IRR_AMT Float Depth of irrigation water applied (mm) (irr)

FERT ID Integer Fertilizer ID number (fert, autofert)

FRT KG Float Amount of fertilizer applied (kg/ha) (fert)

FRT_SURFACE Float Fraction of fertilizer applied to top 10mm of
soil

PEST ID Integer Pesticide ID number (pest)

PST KG Float Amount of pesticide applied (kg/ha) (pest)

TILLAGE_ID Integer | Tillage implement code (till)

HARVEFF Float Harvest efficiency (harv)

HI_ OVR Float Harvest index override (harv)

GRZ_DAYS Integer Number of consecutive days of grazing
(graz)

MANURE_ID Integer Manure identification code from fertilizer
database

BIO_EAT Float Dry weight of biomass consumed daily
(kg/ha) (graz)

BIO_TRMP Float Dry weight of biomass trampled daily
(kg/ha) (graz)

MANURE_KG Float Dry weight of manure deposited daily
(kg/ha) (graz)

WSTRS_ID Integer | Water stress identifier

AUTO_WSTR Float Water stress factor of cover/plant that
triggers irrigation (autoirr)

AFERT_ID Integer Fertilizer identification number from the
fertilizer database

AUTO_NSTRS Float Nitrogen stress factor of cover/plant that
triggers fertilization (autofert)

AUTO_NAPP Float Maximum amount of mineral N allowed in
any one application (kg N/ha) (autofert)

AUTO_NYR Float Maximum amount of mineral N allowed to
be applied during a year (kg N/ha)
(autofert)

AUTO EFF Float Application efficiency (autofert)

AFRT_SURFACE | Float Fraction of fertilizer applied to top 10mm of
soil (autofert)

SWEEPEFF Float Removal efficiency of sweeping operation
(sweep)

FR_CURB Float Fraction of curb length available for
sweeping (sweep)

IMP_TRIG Integer | Release/impound action code:
0 initial water impoundment
1 initiate water release

FERT_DAYS Integer Duration or length of period (days) the
continuous fertilizer operation takes place
in the HRU

CFRT_ID Integer Fertilizer/manure identification number
from fertilizer database

IFRT_FREQ Integer | Application frequency (days).
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CFRT_KG

Float

Amount of fertilizer/manure applied to
ground in each application (kg/ha)

Pnd.dbf: Contains SWAT pond/wetland (.pnd) input data

Field Name Field Type | Definition

SUBBASIN integer SUBBASIN NUMBER

PND_FR float Fraction of subbasin area that drains into
ponds

PND_PSA float Surface area of ponds when filled to principal
spillway (ha)

PND_PVOL float Volume of water stored in ponds when filled
to the principal spillway (104 m3 H20)

PND_ESA float Surface area of ponds when filled to
emergency spillway (ha)

PND_EVOL float Volume of water in ponds when filled to the
emergency spillway (104 m3 H20)

PND_VOL float Initial volume of water in ponds (104 m3
H20)

PND_SED float Initial sediment concentration in pond water
(mg/L)

PND_NSED | float Normal sediment concentration in pond
water (mg/L)

PND_K float Hydraulic conductivity through bottom of
ponds (mm/hr)

IFLOD1 integer Beginning month of non-flood season

IFLOD2 integer Ending month of non-flood season

NDTARG integer Number of days needed to reach target
storage from current pond storage

PSETL1 float Phosphorus settling rate in pond during 1st
period (m/year)

PSETL2 Float Phosphorus settling rate in pond during 2nd
period (m/year)

NSETL1 Float Nitrogen settling rate in pond during 1st
period (m/year)

NSETL2 Float Nitrogen settling rate in pond during 2nd
period (m/year)

CHLAP Float Chlorophyll a production coefficient for
ponds

SECCIP Float Water clarity coefficient for ponds

PND_NO3 Float Initial concentration of NO3-N in ponds (mg
N/L)

PND_SOLP Float Initial concentration of soluble P in pond (mg
P/L)

PND_ORGN | Float Initial concentration of organic N in pond (mg
N/L)

PND_ORGP | Float Initial concentration of organic P in pond (mg
P/L)

IPND1 Integer Beginning month of 1st settling period

IPND2 Integer Ending month of 1st settling period

WET_FR Float Fraction of subbasin area that drains into
wetlands

WET_NSA Float Surface area of wetlands at normal water
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level (ha)

WET_NVOL | Float Volume of water stored in wetlands when
filled to normal water level (104 m3 H20)

WET_MXSA | Float Surface area of wetlands at maximum water
level (ha)

WET_MXVO | Float Volume of water stored in wetlands when

L filled to maximum water level (104 m3 H20)

WET_VOL Float Initial volume of water in wetlands (104 m3
H20)

WET_SED Float Initial sediment concentration in wetland
water (mg/L)

WET_NSED | Float Normal sediment concentration in wetland
water (mg/L)

WET_K Float Hydraulic conductivity of bottom of wetlands
(mm/hr)

PSETLW1 Float Phosphorus settling rate in wetland during
1st period (m/year)

PSETLW2 Float Phosphorus settling rate in wetland during
2nd period (m/year)

NSETLW1 Float Nitrogen settling rate in wetland during 1st
period (m/year)

NSETLW2 Float Nitrogen settling rate in wetland during 2nd
period (m/year)

CHLAW Float Chlorophyll a production coefficient for
wetlands

SECCIW Float Water clarity coefficient for wetlands

WET_NO3 Float Initial concentration of NO3-N in wetlands
(mg N/L)

WET_SOLP | Float Initial concentration of soluble P in wetlands
(mg P/L)

WET_ORGN | Float Initial concentration of organic N in wetlands
(mg N/L)

WET_ORGP | Float Initial concentration of organic P in wetlands
(mg P/L)

Pp: This table contains SWAT point source data and inputs for constant discharges.

Field Name Field Definition
Type
SUBBASIN integer SUBBASIN NUMBER
FLOCNST float Average daily flow (m3)
SEDCNST float Average daily sediment loading (metric tons)
ORGNCNST float Average daily organic N loading (kg)
ORGPCNST float Average daily organic P loading (kg)
NO3CNST Float Average daily NO3 loading (kg)
NH3CNST Float Average daily NH4 loading (kg)
NO2CNST Float Average daily NO2 loading (kg)
MINPCNST Float Average daily mineral P loading (kg)
CBODCNST Float Average daily loading of CBOD (kg
CBOD/day)
DISOXCNST Float Average daily loading of dissolved oxygen
(kg O2/day)
CHLACNST Float Average daily loading of chlorophyll a
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(kg/day).
SOLPSTCNST Float Average daily loading of soluble pesticide
(mg ai/day).
SRBPSTCNST Float Average daily loading of sorbed pesticide
(mg ai/day)
BACTPCNST Float Average daily loading of persistent bacteria
BACTLPCNST Float Average daily loading of less persistent
bacteria
CMTL1CNST Float Average daily loading of metal #1 (kg)
CMTL2CNST Float Average daily loading of metal #2 (kg)
CMTL3CNST Float Average daily loading of metal #3 (kg)
PCSIDS Text Not currently used
ANNUALREC Text Path to the annual observed records file
MONTHLYREC | Text Path to the monthly observed records file
DAILYREC Text Path to the daily observed records file
TYPE Integer The type of input records (corresponds to the
fig.fig command code):
7 =recmon
8 =recyear
10 = recday
11 = reccnst

Ppi: This table contains SWAT inlet data and inputs for constant discharges.

Field Name Field Definition
Type

SUBBASIN integer SUBBASIN NUMBER

FLOCNST float Average daily flow (m3)

SEDCNST float Average daily sediment loading (metric tons)

ORGNCNST float Average daily organic N loading (kg)

ORGPCNST float Average daily organic P loading (kg)

NO3CNST Float Average daily NO3 loading (kg)

NH3CNST Float Average daily NH4 loading (kg)

NO2CNST Float Average daily NO2 loading (kg)

MINPCNST Float Average daily mineral P loading (kg)

CBODCNST Float Average daily loading of CBOD (kg
CBOD/day)

DISOXCNST Float Average daily loading of dissolved oxygen
(kg O2/day)

CHLACNST Float Average daily loading of chlorophyll a
(kg/day).

SOLPSTCNST Float Average daily loading of soluble pesticide
(mg ai/day).

SRBPSTCNST Float Average daily loading of sorbed pesticide
(mg ai/day)

BACTPCNST Float Average daily loading of persistent bacteria

BACTLPCNST Float Average daily loading of less persistent
bacteria

CMTL1CNST Float Average daily loading of metal #1 (kg)

CMTL2CNST Float Average daily loading of metal #2 (kg)

CMTL3CNST Float Average daily loading of metal #3 (kg)

PCSIDS Text Not currently used

ANNUALREC Text Path to the annual observed records file
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MONTHLYREC | Text Path to the monthly observed records file
DAILYREC Text Path to the daily observed records file
TYPE Integer The type of input records (corresponds to the

fig.fig command code):
7 =recmon

8 =recyear

10 = recday

11 = reccnst

Res: This database table contains SWAT reservoir (.res) input data

Field Name Field Type | Definition

SUBBASIN integer Subbasin number

MORES integer Month the reservoir becomes operational

IYRES integer Year of simulation the reservoir becomes
operational

RES_ESA float Reservoir surface area when the reservoir is
filled to the emergency spillway (ha)

RES_EVOL float Volume of water stored in reservoir when
filled to the emergency spillway (104 m3)

RES_PSA float Reservoir surface area when the reservoir is
filled to the principal spillway (ha)

RES_PVOL float Volume of water stored in reservoir when
filled to the principal spillway (104 m3)

RES VOL float Initial reservoir volume (104 m3)

RES_SED float Initial sediment concentration in the reservoir
(mg/L)

RES_NSED float Normal sediment concentration in the
reservoir (mg/L)

RES K float Hydraulic conductivity of the reservoir bottom
(mm/hr)

IRESCO integer Outflow simulation code (see SWAT User
Manual)

OFLOWMX1 | float Maximum daily outflow for January (m3/s)

OFLOWMX2 | float Maximum daily outflow for February (m3/s)

OFLOWMX3 | float Maximum daily outflow for March (m3/s)

OFLOWMX4 | float Maximum daily outflow for April (m3/s)

OFLOWMX5 | float Maximum daily outflow for May (m3/s)

OFLOWMX6 | float Maximum daily outflow for June (m3/s)

OFLOWMX7 | float Maximum daily outflow for July (m3/s)

OFLOWMXS8 | float Maximum daily outflow for August (m3/s)

OFLOWMX9 | float Maximum daily outflow for September (m3/s)

OFLOWMX1 | float Maximum daily outflow for October (m3/s)

0

OFLOWMX1 | float Maximum daily outflow for November (m3/s)

1

OFLOWMX1 | float Maximum daily outflow for December (m3/s)

2

OFLOWMN?1 | float Minimum daily outflow for January (m3/s)

OFLOWMN2 | float Minimum daily outflow for February (m3/s)

OFLOWMN3 | float Minimum daily outflow for March (m3/s)

OFLOWMN4 | float Minimum daily outflow for April (m3/s)

OFLOWMNS5 | float Minimum daily outflow for May (m3/s)

375




OFLOWMNG6 | float Minimum daily outflow for June (m3/s)
OFLOWMN7 | float Minimum daily outflow for July (m3/s)
OFLOWMNS | float Minimum daily outflow for August (m3/s)
OFLOWMN9 | float Minimum daily outflow for September (m3/s)
OFLOWMN?1 | float Minimum daily outflow for October (m3/s)

0

OFLOWMN?1 | float Minimum daily outflow for November (m3/s)

1

OFLOWMN?1 | float Minimum daily outflow for December (m3/s)

2

RES_RR float Average daily principal spillway release rate
(m3/s)

RESMONO text Name of file containing monthly outflow data

IFLOD1R integer Beginning month of non-flood season

IFLOD2R integer Ending month of non-flood season

NDTARG integer Number of days to reach target storage from
current storage

STARG1 float Target reservoir storage in January (104 m3)

STARG2 float Target reservoir storage in February (104
m3)

STARG3 float Target reservoir storage in March (104 m3)

STARG4 float Target reservoir storage in April (104 m3)

STARGS float Target reservoir storage in May (104 m3)

STARG6 float Target reservoir storage in June (104 m3)

STARG7 float Target reservoir storage in July (104 m3)

STARGS float Target reservoir storage in August (104 m3)

STARGY float Target reservoir storage in September (104
m3)

STARG10 float Target reservoir storage in October (104 m3)

STARG11 float Target reservoir storage in November (104
m3)

STARG12 float Target reservoir storage in December (104
m3)

RESDAYO text Name of file containing daily outflow data

WURESN1 float Average amount of water withdrawn from
reservoir in January for consumptive use
(104 m3)

WURESN2 float Average amount of water withdrawn from
reservoir in February for consumptive use
(104 m3)

WURESN3 float Average amount of water withdrawn from
reservoir in March for consumptive use (104
m3)

WURESN4 float Average amount of water withdrawn from
reservoir in April for consumptive use (104
m3)

WURESNS float Average amount of water withdrawn from
reservoir in May for consumptive use (104
m3)

WURESNG float Average amount of water withdrawn from
reservoir in June for consumptive use (104
m3)

WURESN7 float Average amount of water withdrawn from
reservoir in July for consumptive use (104
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m3)

WURESNS float Average amount of water withdrawn from
reservoir in August for consumptive use (104
m3)

WURESN9 float Average amount of water withdrawn from
reservoir in September for consumptive use
(104 m3)

WURESN10 | float Average amount of water withdrawn from
reservoir in October for consumptive use
(104 m3)

WURESN11 | float Average amount of water withdrawn from
reservoir in November for consumptive use
(104 m3)

WURESN12 | float Average amount of water withdrawn from
reservoir in December for consumptive use
(104 m3)

WURTNF float Fraction of water removed from reservoir via
WURESN that is returned and becomes flow
out of reservoir

IRES1 Integer Beginning month of 1st nutrient settling
period

IRES2 Integer Ending month of 1st nutrient settling period

PSETLR1 float Phosphorus settling rate in 1st settling period
(m/year)

PSETLR2 float Phosphorus settling rate in 2nd settling
period (m/year)

NSETLR1 float Nitrogen settling rate in 1st settling period
(m/year)

NSETLR2 float Nitrogen settling rate in 2nd settling period
(m/year)

CHLAR float Chlorophyll a production coefficient.

SECCIR float Water clarity coefficient

RES_ORGP | float Initial concentration of org P in reservoir (mg
P/L)

RES_SOLP float Initial concentration of soluble P in reservoir
(mg P/L)

RES_ORGN | float Initial concentration of org N in reservoir (mg
N/L)

RES_NO3 float Initial concentration of nitrate in reservoir
(mg N/L)

RES_NH3 float Initial concentration of NH3-N in reservoir
(mg N/L)

RES _NO2 float Initial concentration of nitrite in reservoir (mg
N/L)

LKPST_CON | float Initial pesticide concentration in reservoir

C water (mg/m3)

LKPST_REA | float Reaction coefficient of the pesticide in
reservoir water (1/day)

LKPST_VOL | float Volatilization coefficient of the pesticide from
the reservoir (m/day)

LKPST_KOC | float Pesticide partition coefficient between water
and sediment (m3/g)

LKPST_STL | float Settling velocity of pesticide sorbed to

sediment (m/day)
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LKPST_RSP | float Resuspension velocity of pesticide sorbed to
sediment (m/day)

LKPST MIX | float Pesticide diffusion or mixing velocity (m/day)

LKSPSTCON | float Initial pesticide concentration in sediment

C (mg/m3)

LKSPST_RE | float Reaction coefficient of pesticide in sediment

A (1/day)

LKSPST_BR | float Burial velocity of pesticide in sediment

Y (m/day)

LKSPST_AC | float Depth of active sediment layer in reservoir

T (m)

RES D50 float Median particle diameter of sediment (um).

Rte: Contains SWAT main channel (.rte) input data

slope: This table contains slope characteristics for all the HRUs (prior to reduction using the are

Field Name Field Type | Definition

SUBBASIN integer SUBBASIN NUMBER

CH_W2 float Average width of main channel (m)

CH_D float Average depth of main channel (m)

CH_S2 float Average slope of main channel (m/m)

CH_L2 float Length of main channel (km)

CH_N2 float Manning's "n" value for the main channel

CH_K2 float Effective hydraulic conductivity in main
channel alluvium (mm/hr)

CH_EROD float Channel erodibility factor

CH Cov float Channel cover factor

CH_WDR float Channel width-depth ratio

ALPHA_ BNK | float Baseflow alpha factor for bank storage
(days)

thresholds).
Field Name Field Definition
Type
Subbasin Integer The grid code of the subbasin
LU NUM Double ArcSWAT internal land use ID
LU CODE Text The SWAT land use lookup code
SOIL_NUM Double ArcSWAT internal soil ID
SOIL CODE Text The soil lookup code
SLOPE_NUM Double ArcSWAT internal slope ID
SLOPE _CODE | Text The slope range code
MEAN_SI OPE | Dauble Slape of HRU (%)
AREA Double Area of the HRU [mptprq?]
S|0peR map: This table contains the reclass table for the multiple slope classes
Field Name Field Definition
Type
anpnl fa) Infngnr The low range for the elnpn class
QInani Double The high range for the elnpn class
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SlopeClass Text The adjusted high end for the slope class
used by the raster reclass algorithm
SlopeName Double The slope range code

Sol: Contains SWAT soil (.sol) input data

Field Name Field Type | Definition

SUBBASIN integer Subbasin number

HRU integer HRU number

LANDUSE Text Land cover simulated in HRU

SOIL Text Name of soil simulated in HRU

SLOPE_CD Text Name of slope class simulated in HRU

SNAME character Soil series name

NLAYERS integer Number of layers in soil profile

HYDGRP character Soil hydrologic group

SOL _ZMX Float Maximum rooting depth of soil profile (mm)

ANION_EXC | Float Fraction of porosity from which anions are

L excluded

SOL_CRK float Potential or maximum crack volume of the
soil profile expressed as a fraction of total
soil volume

TEXTURE Text Texture of soil layers (optional)

SOL Z1 Float Depth to bottom of first soil layer (mm)

SOL _BD1 Float Moist bulk density of first soil layer (Mg/m3)

SOL_AWCH1 Float Available water capacity of first soil layer
(mm/mm)

SOL_K1 Float Saturated hydraulic conductivity of first soil
layer (mm/hr)

SOL_CBN1 Float Organic carbon content of first soil layer (%)

CLAY1 Float Clay content of first soil layer (%)

SILT1 Float Silt content of first soil layer (%)

SAND1 Float Sand content of first soil layer (%)

ROCK1 Float Rock content of first soil layer (%)

SOL_ALB1 Float Moist soil albedo of first soil layer

USLE K1 Float USLE equation soil erodibility (K) factor

SOL_EC1 Float Electrical conductivity of first soil layer
(dS/m)

SOL 72 Float Depth to bottom of second soil layer (mm)

SOL_BD2 Float Moist bulk density of second soil layer
(Mg/m3)

SOL_AWC2 | Float Available water capacity of second soil layer
(mm/mm)

SOL_K2 Float Saturated hydraulic conductivity of second
soil layer (mm/hr)

SOL_CBN2 Float Organic carbon content of second soil layer
(%)

CLAY2 Float Clay content of second soil layer (%)

SILT2 Float Silt content of second soil layer (%)

SAND2 Float Sand content of second soil layer (%)

ROCK2 Float Rock content of second soil layer (%)

SOL_ALB2 Float Moist soil albedo of second soil layer

USLE K2 Float USLE equation soil erodibility (K) factor

SOL_EC2 Float Electrical conductivity of second soil layer
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(dS/m)

SOL Z3 Float Depth to bottom of third soil layer (mm)

SOL BD3 Float Moist bulk density of third soil layer (Mg/m3)

SOL_AWC3 | Float Available water capacity of third soil layer
(mm/mm)

SOL_K3 Float Saturated hydraulic conductivity of third soil
layer (mm/hr)

SOL CBN3 Float Organic carbon content of third soil layer (%)

CLAY3 Float Clay content of third soil layer (%)

SILT3 Float Silt content of third soil layer (%)

SAND3 Float Sand content of third soil layer (%)

ROCK3 Float Rock content of third soil layer (%)

SOL _ALB3 Float Moist soil albedo of third soil layer

USLE K3 Float USLE equation soil erodibility (K) factor

SOL_EC3 Float Electrical conductivity of third soil layer
(dS/m)

SOL_Zz4 Float Depth to bottom of fourth soil layer (mm)

SOL_BD4 Float Moist bulk density of fourth soil layer
(Mg/m3)

SOL_AWC4 Float Available water capacity of fourth soil layer
(mm/mm)

SOL_K4 Float Saturated hydraulic conductivity of fourth soil
layer (mm/hr)

SOL_CBN4 Float Organic carbon content of fourth soil layer
(%)

CLAY4 Float Clay content of fourth soil layer (%)

SILT4 Float Silt content of fourth soil layer (%)

SAND4 Float Sand content of fourth soil layer (%)

ROCK4 Float Rock content of fourth soil layer (%)

SOL_ALB4 Float Moist soil albedo of fourth soil layer

USLE_K4 Float USLE equation soil erodibility (K) factor

SOL_EC4 Float Electrical conductivity of fourth soil layer
(dS/m)

SOL Z5 Float Depth to bottom of fifth soil layer (mm)

SOL BD5 Float Moist bulk density of fifth soil layer (Mg/m3)

SOL_AWC5 | Float Available water capacity of fifth soil layer
(mm/mm)

SOL_K5 Float Saturated hydraulic conductivity of fifth soil
layer (mm/hr)

SOL CBNS5 Float Organic carbon content of fifth soil layer (%)

CLAY5 Float Clay content of fifth soil layer (%)

SILTS Float Silt content of fifth soil layer (%)

SANDS5S Float Sand content of fifth soil layer (%)

ROCK5 Float Rock content of fifth soil layer (%)

SOL_ALB5 Float Moist soil albedo of fifth soil layer

USLE K5 Float USLE equation soil erodibility (K) factor

SOL_EC5 Float Electrical conductivity of fifth soil layer
(dS/m)

SOL Z6 Float Depth to bottom of sixth soil layer (mm)

SOL BD6 Float Moist bulk density of sixth soil layer (Mg/m3)

SOL_AWC6 | Float Available water capacity of sixth soil layer
(mm/mm)

SOL K6 Float Saturated hydraulic conductivity of sixth soil
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layer (mm/hr)

SOL CBNG6 Float Organic carbon content of sixth soil layer (%)

CLAY6 Float Clay content of sixth soil layer (%)

SILT6 Float Silt content of sixth soil layer (%)

SANDG6 Float Sand content of sixth soil layer (%)

ROCK6 Float Rock content of sixth soil layer (%)

SOL _ALB6 Float Moist soil albedo of sixth soil layer

USLE K6 Float USLE equation soil erodibility (K) factor

SOL_EC6 Float Electrical conductivity of sixth soil layer
(dS/m)

SOL Z7 Float Depth to bottom of seventh soil layer (mm)

SOL_BD7 Float Moist bulk density of seventh soil layer
(Mg/m3)

SOL_AWC7 | Float Available water capacity of seventh soil layer
(mm/mm)

SOL_K7 Float Saturated hydraulic conductivity of seventh
soil layer (mm/hr)

SOL_CBN7 Float Organic carbon content of seventh soil layer
(%)

CLAY7 Float Clay content of seventh soil layer (%)

SILT7 Float Silt content of seventh soil layer (%)

SAND7 Float Sand content of seventh soil layer (%)

ROCK7 Float Rock content of seventh soil layer (%)

SOL_ALB7 Float Moist soil albedo of seventh soil layer

USLE K7 Float USLE equation soil erodibility (K) factor

SOL_EC7 Float Electrical conductivity of seventh soil layer
(dS/m)

SOL 78 Float Depth to bottom of eighth soil layer (mm)

SOL_BD8 Float Moist bulk density of eighth soil layer
(Mg/m3)

SOL_AWCS8 | Float Available water capacity of eighth soil layer
(mm/mm)

SOL_K8 Float Saturated hydraulic conductivity of eighth
soil layer (mm/hr)

SOL_CBNS8 Float Organic carbon content of eighth soil layer
(%)

CLAYS8 Float Clay content of eighth soil layer (%)

SILT8 Float Silt content of eighth soil layer (%)

SANDS8 Float Sand content of eighth soil layer (%)

ROCKS8 Float Rock content of eighth soil layer (%)

SOL _ALBS8 Float Moist soil albedo of eighth soil layer

USLE K8 Float USLE equation soil erodibility (K) factor

SOL_EC8 Float Electrical conductivity of eighth soil layer
(dS/m)

SOL 279 Float Depth to bottom of ninth soil layer (mm)

SOL BD9 Float Moist bulk density of ninth soil layer (Mg/m3)

SOL_AWC9 | Float Available water capacity of ninth soil layer
(mm/mm)

SOL_K9 Float Saturated hydraulic conductivity of ninth sail
layer (mm/hr)

SOL_CBN9 Float Organic carbon content of ninth soil layer
(%)

CLAY9 Float Clay content of ninth soil layer (%)
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SILT9 Float Silt content of ninth soil layer (%)

SAND9 Float Sand content of ninth soil layer (%)

ROCK9 Float Rock content of ninth soil layer (%)

SOL_ALB9 Float Moist soil albedo of ninth soil layer

USLE K9 Float USLE equation soil erodibility (K) factor

SOL_EC9 Float Electrical conductivity of ninth soil layer
(dS/m)

SOL _Z10 Float Depth to bottom of tenth soil layer (mm)

SOL BD10 Float Moist bulk density of tenth soil layer (Mg/m3)

SOL_AWC10 | Float Available water capacity of tenth soil layer
(mm/mm)

SOL_K10 Float Saturated hydraulic conductivity of tenth soil
layer (mm/hr)

SOL_CBN10 | Float Organic carbon content of tenth soil layer
(%)

CLAY10 Float Clay content of tenth soil layer (%)

SILT10 Float Silt content of tenth soil layer (%)

SAND10 Float Sand content of tenth soil layer (%)

ROCK10 Float Rock content of tenth soil layer (%)

SOL _ALB10 | Float Moist soil albedo of tenth soil layer

USLE K10 Float USLE equation soil erodibility (K) factor

SOL_EC10 Float Electrical conductivity of tenth soil layer
(dS/m)

SplitHrus: This table contains records of the SWAT land use classes that have been designated as
being split into sub-HRUs during HRU delineation.

Field Name Field Definition
Type

LANDUSE text The parent SWAT land use defined from GIS
land use dataset

SUBLU text The sub-land use that will comprise a
fraction of the parent land use

PERCENT float Percent of the parent land use that the sub-
land use will comprise

Sub: Contains SWAT general HRU attribute (.sub) input data

Field Name Field Type | Definition

SUBBASIN integer Subbasin number

SUB KM float Subbasin are in kn*2

LATITUDE float Latitude of subbasin

ELEV float Elevation of subbasin (m)

IRGAGE Integer Number of precip gage used in subbasin
ITGAGE Integer Number of temp gage used in subbasin
ISGAGE Integer Number of solar gage used in subbasin
IHGAGE Integer Number of humidity gage used in subbasin
IWGAGE Integer Number of wind gage used in subbasin
ELEVB1 Float Elevation at center of elevation band #1 (m)
ELEVB2 Float Elevation at center of elevation band #2 (m)
ELEVB3 Float Elevation at center of elevation band #3 (m)
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ELEVB4 Float Elevation at center of elevation band #4 (m)

ELEVB5 Float Elevation at center of elevation band #5 (m)

ELEVB6 Float Elevation at center of elevation band #6 (m)

ELEVB7 Float Elevation at center of elevation band #7 (m)

ELEVB8 float Elevation at center of elevation band #8 (m)

ELEVB9 float Elevation at center of elevation band #9 (m)

ELEVB10 float Elevation at center of elevation band #10 (m)

ELEVB_FR1 | float Fraction of subbasin area within elevation
band #1

ELEVB_FR2 | float Fraction of subbasin area within elevation
band #2

ELEVB_FR3 | float Fraction of subbasin area within elevation
band #3

ELEVB_FR4 | float Fraction of subbasin area within elevation
band #4

ELEVB_FR5 | float Fraction of subbasin area within elevation
band #5

ELEVB_FR6 | float Fraction of subbasin area within elevation
band #6

ELEVB_FR?7 | float Fraction of subbasin area within elevation
band #7

ELEVB_FR8 | float Fraction of subbasin area within elevation
band #8

ELEVB_FR9 | float Fraction of subbasin area within elevation
band #9

ELEVB_FR1 | float Fraction of subbasin area within elevation

0 band #10

SNOEB1 float Initial snow water content in elevation band
#1

SNOEB2 float Initial snow water content in elevation band
#2

SNOEB3 float Initial snow water content in elevation band
#3

SNOEB4 float Initial snow water content in elevation band
#4

SNOEB5 float Initial snow water content in elevation band
#5

SNOEB6 float Initial snow water content in elevation band
#6

SNOEB7 float Initial snow water content in elevation band
#7

SNOEBS8 float Initial snow water content in elevation band
#8

SNOEB9 float Initial snow water content in elevation band
#9

SNOEB10 float Initial snow water content in elevation band
#10

PLAPS float Precipitation laps rate (mm H20/km)

TLAPS float Temperature laps rate (°C/km)

SNO_SUB float Initial snow water content (mm H20)

CH_L1 float Longest tributary channel length in subbasin
(km)

CH_S1 float Average slope of tributary channels (m/m)

CH W1 float Average width of tributary channels (m)
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CH_K1 float Effective hydraulic conductivity in tributary
channel alluvium (mm/hr)

CH_N1 float Manning's "n" value for the tributary
channels

CO2 float Carbon dioxide concentration (ppmv).

RFINC1 float Rainfall adjustment for January (%)

RFINC2 float Rainfall adjustment for February (%)

RFINC3 float Rainfall adjustment for March (%)

RFINC4 float Rainfall adjustment for April (%)

RFINC5 float Rainfall adjustment for May (%)

RFINC6 float Rainfall adjustment for June (%)

RFINC7 float Rainfall adjustment for July (%)

RFINC8 float Rainfall adjustment for August (%)

RFINC9 float Rainfall adjustment for September (%)

RFINC10 float Rainfall adjustment for October (%)

RFINC11 float Rainfall adjustment for November (%)

RFINC12 float Rainfall adjustment for December (%)

TMPINCA1 float Temperature adjustment for January (°C)

TMPINC2 float Temperature adjustment for February (°C)

TMPINC3 float Temperature adjustment for March (°C)

TMPINC4 float Temperature adjustment for April (°C)

TMPINC5 float Temperature adjustment for May (°C)

TMPINC6 float Temperature adjustment for June (°C)

TMPINC7 float Temperature adjustment for July (°C)

TMPINC8 float Temperature adjustment for August (°C)

TMPINC9 float Temperature adjustment for September (°C)

TMPINC10 float Temperature adjustment for October (°C)

TMPINC11 float Temperature adjustment for November (°C)

TMPINC12 float Temperature adjustment for December (°C)

RADINC1 float Radiation adjustment for January (MJ/m2)

RADINC2 float Radiation adjustment for February (MJ/m2)

RADINC3 float Radiation adjustment for March (MJ/m2)

RADINC4 float Radiation adjustment for April (MJ/m2)

RADINC5 float Radiation adjustment for May (MJ/m2)

RADINC6 float Radiation adjustment for June (MJ/m2)

RADINC7 float Radiation adjustment for July (MJ/m2)

RADINCS8 float Radiation adjustment for August (MJ/m2)

RADINC9 float Radiation adjustment for September (MJ/m2)

RADINC10 float Radiation adjustment for October (MJ/m2)

RADINC11 float Radiation adjustment for November (MJ/m2)

RADINC12 float Radiation adjustment for December (MJ/m2)

HUMINCA1 float Humidity adjustment for January

HUMINC2 float Humidity adjustment for February

HUMINC3 float Humidity adjustment for March

HUMINC4 float Humidity adjustment for April

HUMINC5 float Humidity adjustment for May

HUMINC6 float Humidity adjustment for June

HUMINC7 float Humidity adjustment for July

HUMINC8 float Humidity adjustment for August

HUMINC9 float Humidity adjustment for September

HUMINC10 float Humidity adjustment for October

HUMINC11 float Humidity adjustment for November

HUMINC12 float Humidity adjustment for December
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HRUTOT integer Total number of HRUs in subbasin
IPOT integer Number of HRU that is defined as a pothole
FCST REG integer Climate forecast region number

SubHMD: This table contains a listing of the humidity stations associated with each subbasin.

Field Name Field Definition
Type
SUBBASIN integer Subbasin number
MinDist Float The minimum distance from the subbasin
centroid to a humidity station
MinRec Float The record number of the humidity station in

the humidity station list table that
corresponds to the station that is closest to
the subbasin centroid

Station Text The name of the humidity station

OrderlID Integer The order that the humidity station will fall in
the ascii pcp*.pcp

SubPcp: This table contains a listing of the precipitation stations associated with each subbasin.

Field Name Field Definition
Type
SUBBASIN integer Subbasin number
MinDist Float The minimum distance from the subbasin
centroid to a precipitation station
MinRec Float The record number of the precipitation

station in the precipitation station list table
that corresponds to the station that is closest
to the subbasin centroid

Station Text The name of the precipitation station
OrderlID Integer The order that the precipitation station will
fall in the ascii pcp*.pcp

SubSiIr: This table contains a listing of the solar stations associated with each subbasin.

Field Name Field Definition
Type
SUBBASIN integer Subbasin number
MinDist Float The minimum distance from the subbasin
centroid to a solar station
MinRec Float The record number of the solar station in the

solar station list table that corresponds to the
station that is closest to the subbasin

centroid
Station Text The name of the solar station
OrderlID Integer The order that the precipitation station will

fall in the ascii tmp*.tmp

SubTmp: This table contains a listing of the temperature stations associated with each subbasin.
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Field Name Field Definition
Type

SUBBASIN integer Subbasin number

MinDist Float The minimum distance from the subbasin
centroid to a temperature station

MinRec Float The record number of the temperature
station in the temperature station list table
that corresponds to the station that is closest
to the subbasin centroid

Station Text The name of the temperature station

OrderlID Integer The order that the precipitation station will
fall in the ascii tmp*.tmp

SubWnd: This table contains a listing of the wind stations associated with each subbasin.

Field Name Field Definition
Type
SUBBASIN integer Subbasin number
MinDist Float The minimum distance from the subbasin
centroid to a wind station
MinRec Float The record number of the wind station in the

wind station list table that corresponds to the
station that is closest to the subbasin

centroid
Station Text The name of the wind station
OrderlID Integer The order that the wind station will fall in the

ascii pcp*.pcp

Swq: Contains SWAT stream water quality (.swq) input data

Field Name Field Type | Definition

SUBBASIN integer Subbasin number

RS1 float Local algal settling rate in the reach (m/day)

RS2 float Benthic source rate for dissolved
phosphorus in the reach (mg P/(m2-day))

RS3 float Benthic source rate for NH4-N in the reach
(mg N/(m2-day))

RS4 float Rate coefficient for organic N settling in the
reach (day-1)

RS5 float Organic phosphorus settling rate in the reach
(day-1)

RS6 float Rate coefficient for settling of arbitrary non-
conservative constituent in the reach (day-1)

RS7 float Benthic source rate for arbitrary non-
conservative constituent in the reach (mg
ANC/(m2-day))

RK1 float CBOD deoxygenation rate coefficient in the
reach (day-1)

RK2 float Oxygen reaeration rate in accordance with
Fickian diffusion in the reach (day-1)

RK3 float Rate of loss of CBOD due to settling in the
reach (day-1)
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RK4 float Benthic oxygen demand rate in the reach
(mg O2/(m2-day))

RK5 float Coliform die-off rate in the reach (day-1)

RK6 float Decay rate for arbitrary non-conservative
constituent in the reach (day-1)

BC1 float Rate constant for biological oxidation of NH4
to NO2 in the reach (day-1)

BC2 float Rate constant for biological oxidation of NO2
to NO3 in the reach (day-1)

BC3 float Rate constant for hydrolysis of organic N to
NH4 in the reach (day-1)

BC4 float Rate constant for mineralization of organic P
to dissolved P in the reach (day-1)

CHPST_REA | float Pesticide reaction coefficient in reach (day-1)

CHPST_VOL | float Pesticide volatilization coefficient in reach
(m/day)

CHPST_KOC | float Pesticide partition coefficient between water
and air in reach (m3/day)

CHPST_STL | float Settling velocity for pesticide sorbed to
sediment (m/day)

CHPST_RSP | float Resuspension velocity for pesticide sorbed
to sediment (m/day)

CHPST MIX | float Mixing velocity for pesticide in reach (m/day)

SEDPST_CO | float Initial pesticide concentration in reach bed

NC sediment (mg/m3 sediment)

SEDPST_RE | float Pesticide reaction coefficient in reach bed

A sediment (day-1)

SEDPST_BR | float Pesticide burial velocity in reach bed

Y sediment (m/day)

SEDPST_AC | float Depth of active sediment layer for pesticide

T (m)

TimeSeries: This table contains time series data in the ArcHydro definition format. This table is
currently only used to store observed point source, inlet, and reservoir loadings.

Field Name Field Type | Definition

FeaturelD integer The HydrolD that the time series relates to

TSTypelD text Time series type ID

TSDateTime | date The date and time of the time series data
point

TSValue float The value of the observation

TSType: This table contains time series types in the ArcHydro definition format. These time series types
are currently used for observed loadings for point source, inlets, and reservoir inputs.

Field Name Field Type | Definition

TYTypelD integer Time series type ID

Variable text Time series type description

Units Text Units for time series

isTRegular integer Flag if measurements are at regular intervals
TSInterval Integer Interval of measurements
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DataType Integer Time series type
Origin integer Origin of data series

uncomb: This table contains unique HRUs constructed from land use, soils, and slope classes within
each subbasin, prior to reduction of HRUs based on area thresholds.

Field Name Field Definition
Type
Subbasin Integer The grid code of the subbasin
UNCOMB Text Unique string for the HRU composed of a

concatenation of the land use, soil, and
slope text codes
AREA Double Area of the HRU [hectares]

Wgn: Contains SWAT weather generator (.wgn) input data

Field Name Field Definition
Type

SUBBASIN integer Subbasin number

STATION text Name of weather station

WLATITUDE float Latitude of weather station

WLONGITUDE | float Longitude of weather station

WELEV float Elevation of weather station

RAIN_YRS float Number of years of data used to determine
values for RAIN_ HHMX

TMPMXA1 float Average maximum air temperature for
January (°C)

TMPMX2 float Average maximum air temperature for
February (°C)

TMPMX3 float Average maximum air temperature for March
(°C)

TMPMX4 float Average maximum air temperature for April
(°C)

TMPMX5 float Average maximum air temperature for May
(°C)

TMPMX6 float Average maximum air temperature for June
(°C)

TMPMX7 float Average maximum air temperature for July
(°C)

TMPMX8 float Average maximum air temperature for
August (°C)

TMPMX9 float Average maximum air temperature for
September (°C)

TMPMX10 float Average maximum air temperature for
October (°C)

TMPMX11 float Average maximum air temperature for
November (°C)

TMPMX12 float Average maximum air temperature for
December (°C)

TMPMN1 float Average minimum air temperature for
January (°C)

TMPMN2 float Average minimum air temperature for
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February (°C)

TMPMN3 float Average minimum air temperature for March
(°C)

TMPMN4 float Average minimum air temperature for April
(°C)

TMPMN5 float Average minimum air temperature for May
(°C)

TMPMNG float Average minimum air temperature for June
(°C)

TMPMN7 float Average minimum air temperature for July
(°C)

TMPMN8 float Average minimum air temperature for August
(°C)

TMPMN9 float Average minimum air temperature for
September (°C)

TMPMN10 float Average minimum air temperature for
October (°C)

TMPMN11 float Average minimum air temperature for
November (°C)

TMPMN12 float Average minimum air temperature for
December (°C)

TMPSTDMX1 float Standard deviation of maximum air
temperature for January (°C)

TMPSTDMX2 float Standard deviation of maximum air
temperature for February (°C)

TMPSTDMX3 float Standard deviation of maximum air
temperature for March (°C)

TMPSTDMX4 float Standard deviation of maximum air
temperature for April (°C)

TMPSTDMX5 float Standard deviation of maximum air
temperature for May (°C)

TMPSTDMX6 float Standard deviation of maximum air
temperature for June (°C)

TMPSTDMX7 float Standard deviation of maximum air
temperature for July (°C)

TMPSTDMX8 float Standard deviation of maximum air
temperature for August (°C)

TMPSTDMX9 float Standard deviation of maximum air
temperature for September (°C)

TMPSTDMX10 | float Standard deviation of maximum air
temperature for October (°C)

TMPSTDMX11 float Standard deviation of maximum air
temperature for November (°C)

TMPSTDMX12 | float Standard deviation of maximum air
temperature for December (°C)

TMPSTDMN1 float Standard deviation of minimum air
temperature for January (°C)

TMPSTDMN2 float Standard deviation of minimum air
temperature for February (°C)

TMPSTDMN3 float Standard deviation of minimum air
temperature for March (°C)

TMPSTDMN4 float Standard deviation of minimum  air
temperature for April (°C)

TMPSTDMNS float Standard  deviation of minimum  air
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temperature for May (°C)

TMPSTDMNG float Standard deviation of minimum air
temperature for June (°C)

TMPSTDMN7 float Standard deviation of minimum air
temperature for July (°C)

TMPSTDMNS8 float Standard deviation of minimum air
temperature for August (°C)

TMPSTDMN9 float Standard deviation of minimum  air
temperature for September (°C)

TMPSTDMN10 | float Standard deviation of minimum  air
temperature for October (°C)

TMPSTDMN11 float Standard deviation of minimum  air
temperature for November (°C)

TMPSTDMN12 | float Standard deviation of minimum  air
temperature for December (°C)

PCPMM1 float Average precipitation in January (mm/day)

PCPMM2 float Average precipitation in February (mm/day)

PCPMM3 float Average precipitation in March (mm/day)

PCPMM4 float Average precipitation in April (mm/day)

PCPMM5 float Average precipitation in May (mm/day)

PCPMM6 float Average precipitation in June (mm/day)

PCPMM7 float Average precipitation in July (mm/day)

PCPMM8 float Average precipitation in August (mm/day)

PCPMM9 float Average precipitation in September
(mm/day)

PCPMM10 float Average precipitation in October (mm/day)

PCPMM11 float Average precipitation in November (mm/day)

PCPMM12 float Average precipitation in December (mm/day)

PCPSTD1 float Standard deviation for daily precipitation in
January (mm/day)

PCPSTD2 float Standard deviation for daily precipitation in
February (mm/day)

PCPSTD3 float Standard deviation for daily precipitation in
March (mm/day)

PCPSTD4 float Standard deviation for daily precipitation in
April (mm/day)

PCPSTD5 float Standard deviation for daily precipitation in
May (mm/day)

PCPSTD6 float Standard deviation for daily precipitation in
June (mm/day)

PCPSTD7 float Standard deviation for daily precipitation in
July (mm/day)

PCPSTDS8 float Standard deviation for daily precipitation in
August (mm/day)

PCPSTD9 float Standard deviation for daily precipitation in
September (mm/day)

PCPSTD10 float Standard deviation for daily precipitation in
October (mm/day)

PCPSTD11 float Standard deviation for daily precipitation in
November (mm/day)

PCPSTD12 float Standard deviation for daily precipitation in
December (mm/day)

PCPSKW1 float Skew coefficient for daily precipitation in
January
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PCPSKW2 float Skew coefficient for daily precipitation in
February

PCPSKW3 float Skew coefficient for daily precipitation in
March

PCPSKwW4 float Skew coefficient for daily precipitation in
April

PCPSKW5 float Skew coefficient for daily precipitation in May

PCPSKW6 float Skew coefficient for daily precipitation in
June

PCPSKW7 float Skew coefficient for daily precipitation in July

PCPSKW8 float Skew coefficient for daily precipitation in
August

PCPSKW9 float Skew coefficient for daily precipitation in
September

PCPSKW10 float Skew coefficient for daily precipitation in
October

PCPSKW11 float Skew coefficient for daily precipitation in
November

PCPSKW12 float Skew coefficient for daily precipitation in
December

PR W1 _1 float Probability of wet day following dry day in
January

PR W1 2 float Probability of wet day following dry day in
February

PR W1 3 float Probability of wet day following dry day in
March

PR W1 4 float Probability of wet day following dry day in
April

PR W1 5 float Probability of wet day following dry day in
May

PR_W1_6 float Probability of wet day following dry day in
June

PR_W1_7 float Probability of wet day following dry day in
July

PR_W1_8 float Probability of wet day following dry day in
August

PR_W1_9 float Probability of wet day following dry day in
September

PR_W1_10 float Probability of wet day following dry day in
October

PR_W1_11 float Probability of wet day following dry day in
November

PR W1 _12 float Probability of wet day following dry day in
December

PR W2_1 float Probability of wet day following wet day in
January

PR W2 2 float Probability of wet day following wet day in
February

PR W2 3 float Probability of wet day following wet day in
March

PR W2 4 float Probability of wet day following wet day in
April

PR_W2_5 float Probability of wet day following wet day in
May
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PR W2 6 float Probability of wet day following wet day in
June

PR W2 7 float Probability of wet day following wet day in
July

PR W2 8 float Probability of wet day following wet day in
August

PR_W2_9 float Probability of wet day following wet day in
September

PR_W2_10 float Probability of wet day following wet day in
October

PR_W2_11 float Probability of wet day following wet day in
November

PR_W2_12 float Probability of wet day following wet day in
December

PCPD1 float Average number of days of precipitation in
January

PCPD2 float Average number of days of precipitation in
February

PCPD3 float Average number of days of precipitation in
March

PCPD4 float Average number of days of precipitation in
April

PCPD5 float Average number of days of precipitation in
May

PCPD6 float Average number of days of precipitation in
June

PCPD7 float Average number of days of precipitation in
July

PCPD8 float Average number of days of precipitation in
August

PCPD9 float Average number of days of precipitation in
September

PCPD10 float Average number of days of precipitation in
October

PCPD11 float Average number of days of precipitation in
November

PCPD12 float Average number of days of precipitation in
December

RAINHHMX1 float Maximum 0.5 h rainfall in January for entire
period of record (mm)

RAINHHMX2 float Maximum 0.5 h rainfall in February for entire
period of record (mm)

RAINHHMX3 float Maximum 0.5 h rainfall in March for entire
period of record (mm)

RAINHHMX4 float Maximum 0.5 h rainfall in April for entire
period of record (mm)

RAINHHMX5 float Maximum 0.5 h rainfall in May for entire
period of record (mm)

RAINHHMX6 float Maximum 0.5 h rainfall in June for entire
period of record (mm)

RAINHHMX7 float Maximum 0.5 h rainfall in July for entire
period of record (mm)

RAINHHMX8 float Maximum 0.5 h rainfall in August for entire
period of record (mm)
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RAINHHMX9 float Maximum 0.5 h rainfall in September for
entire period of record (mm)

RAINHHMX10 float Maximum 0.5 h rainfall in October for entire
period of record (mm)

RAINHHMX11 float Maximum 0.5 h rainfall in November for
entire period of record (mm)

RAINHHMX12 float Maximum 0.5 h rainfall in December for
entire period of record (mm)

SOLARAV1 float Average daily solar radiation for January
(MJ/m2/day)

SOLARAV2 float Average daily solar radiation for February
(MJ/m2/day)

SOLARAV3 float Average daily solar radiation for March
(MJ/m2/day)

SOLARAV4 float Average daily solar radiation for April
(MJ/m2/day)

SOLARAV5S float Average daily solar radiation for May
(MJ/m2/day)

SOLARAV6 float Average daily solar radiation for June
(MJ/m2/day)

SOLARAV7 float Average daily solar radiation for July
(MJ/m2/day)

SOLARAVS float Average daily solar radiation for August
(MJ/m2/day)

SOLARAV9 float Average daily solar radiation for September
(MJ/m2/day)

SOLARAV10 float Average daily solar radiation for October
(MJ/m2/day)

SOLARAV11 float Average daily solar radiation for November
(MJ/m2/day)

SOLARAV12 float Average daily solar radiation for December
(MJ/m2/day)

DEWPT1 float Average dew point in January (°C)

DEWPT2 float Average dew point in February (°C)

DEWPT3 float Average dew point in March (°C)

DEWPT4 float Average dew point in April (°C)

DEWPTS float Average dew point in May (°C)

DEWPT6 float Average dew point in June (°C)

DEWPT7 float Average dew point in July (°C)

DEWPTS8 float Average dew point in August (°C)

DEWPT9 float Average dew point in September (°C)

DEWPT10 float Average dew point in October (°C)

DEWPT11 float Average dew point in November (°C)

DEWPT12 float Average dew point in December (°C)

WNDAV1 float Average wind speed in January (m/s)

WNDAV2 float Average wind speed in February (m/s)

WNDAV3 float Average wind speed in March (m/s)

WNDAV4 float Average wind speed in April (m/s)

WNDAV5 float Average wind speed in May (m/s)

WNDAV6 float Average wind speed in June (m/s)

WNDAV7 float Average wind speed in July (m/s)

WNDAVS8 float Average wind speed in August (m/s)

WNDAV9 float Average wind speed in September (m/s)
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WNDAV10 float Average wind speed in October (m/s)
WNDAV11 float Average wind speed in November (m/s)
WNDAV12 float Average wind speed in December (m/s)

Wous: Contains SWAT consumptive water use (.wus) input data

Field Name Field Type | Definition

SUBBASIN integer Subbasin number

WUPND1 float Average daily water removal from the pond
in January (104 m3/day)

WUPND2 float Average daily water removal from the pond
in February (104 m3/day)

WUPND3 float Average daily water removal from the pond
in March (104 m3/day)

WUPND4 float Average daily water removal from the pond
in April (104 m3/day)

WUPND5 float Average daily water removal from the pond
in May (104 m3/day)

WUPNDG6 float Average daily water removal from the pond
in June (104 m3/day)

WUPND7 float Average daily water removal from the pond
in July (104 m3/day)

WUPNDS8 float Average daily water removal from the pond
in August (104 m3/day)

WUPND9 float Average daily water removal from the pond
in September (104 m3/day)

WUPND10 float Average daily water removal from the pond
in October (104 m3/day)

WUPND11 float Average daily water removal from the pond
in November (104 m3/day)

WUPND12 float Average daily water removal from the pond
in December (104 m3/day)

WURCH!1 float Average daily water removal from the reach
in January (104 m3/day)

WURCH2 float Average daily water removal from the reach
in February (104 m3/day)

WURCH3 float Average daily water removal from the reach
in March (104 m3/day)

WURCH4 float Average daily water removal from the reach
in April (104 m3/day)

WURCH5 float Average daily water removal from the reach
in May (104 m3/day)

WURCH6 float Average daily water removal from the reach
in June (104 m3/day)

WURCH7 float Average daily water removal from the reach
in July (104 m3/day)

WURCHS8 float Average daily water removal from the reach
in August (104 m3/day)

WURCH9 float Average daily water removal from the reach
in September (104 m3/day)

WURCH10 float Average daily water removal from the reach
in October (104 m3/day)

WURCH11 float Average daily water removal from the reach
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in November (104 m3/day)

WURCH12 float Average daily water removal from the reach
in December (104 m3/day)

WUSHALA1 float Average daily water removal from the
shallow aquifer in January (104 m3/day)

WUSHAL2 float Average daily water removal from the
shallow aquifer in February (104 m3/day)

WUSHAL3 float Average daily water removal from the
shallow aquifer in March (104 m3/day)

WUSHAL4 float Average daily water removal from the
shallow aquifer in April (104 m3/day)

WUSHALS float Average daily water removal from the
shallow aquifer in May (104 m3/day)

WUSHALG6 float Average daily water removal from the
shallow aquifer in June (104 m3/day)

WUSHAL7 float Average daily water removal from the
shallow aquifer in July (104 m3/day)

WUSHALS float Average daily water removal from the
shallow aquifer in August (104 m3/day)

WUSHAL9 float Average daily water removal from the
shallow aquifer in September (104 m3/day)

WUSHAL10 | float Average daily water removal from the
shallow aquifer in October (104 m3/day)

WUSHAL11 float Average daily water removal from the
shallow aquifer in November (104 m3/day)

WUSHAL12 float Average daily water removal from the
shallow aquifer in December (104 m3/day)

WUDEEP1 float Average daily water removal from the deep
aquifer in January (104 m3/day)

WUDEEP2 float Average daily water removal from the deep
aquifer in February (104 m3/day)

WUDEEP3 float Average daily water removal from the deep
aquifer in March (104 m3/day)

WUDEEP4 float Average daily water removal from the deep
aquifer in April (104 m3/day)

WUDEEP5 float Average daily water removal from the deep
aquifer in May (104 m3/day)

WUDEEP6 float Average daily water removal from the deep
aquifer in June (104 m3/day)

WUDEEP7 float Average daily water removal from the deep
aquifer in July (104 m3/day)

WUDEEP8 float Average daily water removal from the deep
aquifer in August (104 m3/day)

WUDEEP9 float Average daily water removal from the deep
aquifer in September (104 m3/day)

WUDEEP10 | float Average daily water removal from the deep
aquifer in October (104 m3/day)

WUDEEP11 float Average daily water removal from the deep
aquifer in November (104 m3/day)

WUDEEP12 | float Average daily water removal from the deep
aquifer in December (104 m3/day)

395



WwQ: Contains SWAT watershed water quality (.wwq) input data

Field Name Field Type | Definition

LAO integer Qual2E light averaging option

IGROPT integer Qual2E algae growth limiting option

AIO float Ratio of chlorophyll-a to algal biomass (ug-
chla/mg algae)

Al1 float Fraction of algal biomass that is nitrogen (mg
N/mg alg)

Al2 float Fraction of algal biomass that is phosphorus
(mg P/mg alg)

Al3 float Rate of oxygen production per unit algal
photosynthesis (mg O2/mg alg)

Al4 float Rate of oxygen uptake per unit of algal
respiration (mg O2/mg alg)

Al5 float The rate of oxygen uptake per unit of NH3-N
oxidation (mg O2/mg NH3-N)

Al6 float The rate of oxygen uptake per unit of NO2-N
oxidation (mg O2/mg NO2-N)

MUMAX float Maximum specific algal growth rate (day-1)

RHOQ float Algal respiration rate (day-1)

TFACT float Fraction of solar radiation computed in the
temperature  heat balance that is
photosynthetically active

K L float Light saturation coefficient (kJ/(m2-min))

K_N float Michaelis-Menton half-saturation constant for
nitrogen (mg N/L)

K P float Michaelis-Menton half-saturation constant for
phosphorus (mg P/L)

LAMBDAO float Non-algal portion of the light extinction
coefficient (m-1)

LAMBDA1 float Linear algal self-shading coefficient (m-1-(ug
chla/L)-1)

LAMBDAZ2 float Nonlinear algal self-shading coefficient
(m-1-(ug chla/L)-2/3)

P_N float Algal preference factor for ammonia

396




APPENDIX 2: ARCSWAT RASTER GEODATABASE
SPATIAL DATA

This appendix describes the spatial data found in the SWAT Project raster
geodatabase (“RasterStore.mdb”) created by the ArcSWAT interface. The
datasets created and stored in this database are generated during the basin
delineation process and used throughout remainder of the SWAT interface

processes. The datasets and tables are listed alphabetically.

ClipDem: This grid represents the unmodified DEM clipped to the extent of the delineated

watershed. It is derived from “SourceDem” grid.

DigitStream: This grid represents the burn-in streams defined by the user if the burn-in option is

chosen.

FillDem: This grid represents the filled DEM clipped to the extent of the mask. If stream burning

was performed, then the burned streams are represented in the FillDem.
FlowAcc: This grid represents the flow accumulation based off the FillDem.
FlowDir: This grid represents the flow direction based off the FillDem.

Mask: This grid represents focus area for all watershed delineation operations.

Slope: This grid represents slope (%) calculated from the SourceDem, clipped to the watershed

boundary.

SourceDem: This grid represents the raw DEM loaded from the user-defined DEM. It is an

exact copy of the user-defined DEM managed by the RasterStore geodatabase.

StreamLink: This grid represents the streams defined by the interface during the stream

definition. This grid is not created if user-defined watersheds and streams are imported. Each

raster value represents a different stream segment that terminates at an outlet.

TargetDem: This grid represents the DEM that has been modified by a mask, burn-in and

filling. It is the DEM for which the watershed delineation operation is applied.

Watershed: This dataset is a raster representation of the “Watershed” feature class. Each

raster value represents a different subbasin.
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APPENDIX 3: ARCSWAT PARAMETER DATABASE
SPATIAL DATA AND TABLES

This appendix describes the tables found in the “SWAT2005.mdb” geodatabase
included with the ArcSWAT interface. The tables are listed alphabetically.

Spatial Data

US\weatherstations: This feature class contains the points for all the U.S. weather generator stations,
including their parameters. See the description of “Statwgn” in the Tabular Data section that follows for
details the attributes for this dataset.

Tabular Data

autoinpar: This table contains parameters, their calibration ranges and setting values for use with the
ArcSWAT auto-calibration and sensitivity analysis tools.

Field Name Field Definition
Type
PARAMETER text Name of SWAT input variable
TYPE Integer The type describes the physical level at

which a parameter mat be varied:
1 = basin-level parameter

2 = subbasin-level parameter

3 = hru-level parameter

4 = crop-level parameter

CODE Integer The numeric ID of the parameter

MIN Float Minimum value allowed for SWAT input
variable

MAX Float Maximum value allowed for SWAT input
variable

IMET Integer Code for how a parameter will be varied

within its range:

1 = any value within range

2 = adding/ subtracting an absolute value

3 = adding/subtracting a percent or value
SENSGRP Integer Code for which sensitivity analysis group the
parameter belongs:

1 = flow

2 = sediment

3 = water quality

autooutpar: This table contains a lookup for SWAT output parameters that can be evaluated during
sensitivity analysis and calibration.

Field Name Field Definition

Type
PARAMETER text Name of SWAT output variable
CODE Integer The numeric ID of the parameter
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currently linked to the interface.

BsnRng: This table contains appropriate parameter ranges for the SWAT .bsn inputs. This table is NOT

Field Name Field Type | Definition

CRNAME text Name of SWAT input variable from .bsn file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

PAGE Integer N/A

POS Integer N/A

FORMAT Integer N/A

TITLE Integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

NOT currently linked to the interface.

ChmRng: This table contains appropriate parameter ranges for the SWAT .chm inputs. This table is

Field Name Field Type | Definition

CRNAME Text Name of SWAT input variable from .chm file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

MOFLAG Float N/A

TYPE Integer N/A

FORMAT Float N/A

TITLE Text N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

currently linked to the interface.

Cod Rng: This table contains appropriate parameter ranges for the SWAT .cod inputs. This table is NOT

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from .cod file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

Crop/CropDefault: The crop table holds SWAT input values for variables stored in the land cover/plant
growth database (crop.dat) file. The interface comes with a set of default land covers/plants whose input
values are preset. The user may edit the preset input values and add values for additional land
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cover/plants via the Edit Databases feature described in Section 15. The preset plant growth parameter
values for the default land covers are stored in the cropdefault table so that they may be recovered at any
time. Detailed descriptions of the variables may be found in the SWAT User Manual.

Field Name Field Definition
Type
ICNUM Integer Land cover/plant code from crop.dat
CPNM Text 4-character code to represent the land
cover/plant name
IDC Integer Land cover/plant classification:

warm season annual legume
cold season annual legume
perennial legume

warm season annual

cold season annual

perennial
tree

CROPNAME Text Full land cover/plant name

BIO_E float Biomass/energy ratio or radiation use
efficiency value for land cover/plant
((kg/ha)/(MJ/m2))

HVSTI float Harvest index for land cover/plant
((kg/ha)/(kg/ha))

BLAI float Maximum potential leaf area index for land
cover/plant

FRGRW1 Float Fraction of BLAI corresponding to first point

on the optimal leaf area development curve
for land cover/plant

LAIMX1 Float Percent growing season corresponding to
first point on the optimal leaf area
development curve for land cover/plant
FRGRW?2 Float Fraction of BLAI corresponding to second
point on the optimal leaf area development
curve for land cover/plant

LAIMX2 Float Percent growing season corresponding to
second point on the optimal leaf area
development curve for land cover/plant

DLAI float Fraction of land cover/plant's growing
season when leaf area declines

CHTMX float Maximum canopy height for land cover/plant
(m)
RDMX float Maximum root depth for land cover/plant (m)
T OPT float Optimal temperature for growth of land
cover/plant (°C)
T BASE float Minimum temperature for growth of land
cover/plant (°C)
CNYLD float Normal fraction of nitrogen in seed for land
cover/plant (kg N/kg seed)

CPYLD float Normal fraction of phosphorus in seed for
land cover/plant (kg P/kg seed)

BN1 float Normal fraction of nitrogen in land
cover/plant at emergence (kg N/kg biomass)

BN2 float Normal fraction of nitrogen in land

cover/plant at 0.5 maturity (kg N/kg biomass)
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BN3

float

Normal fraction of nitrogen in land
cover/plant at 1.0 maturity (kg N/kg biomass)

BP1

float

Normal fraction of phosphorus in land
cover/plant at emergence (kg P/kg biomass)

BP2

float

Normal fraction of phosphorus in land
cover/plant at 0.5 maturity (kg P/kg biomass)

BP3

float

Normal fraction of phosphorus in land
cover/plant at 1.0 maturity (kg P/kg biomass)

WSYF

float

Lower limit of harvest index

USLE_C

float

Minimum value of USLE C factor for land
cover/plant

GSI

float

Maximum stomatal conductance for land
cover/plant (m/s)

VPDFR

Float

Vapor pressure deficit corresponding to the
second point on the stomatal conductance
curve.

FRGMAX

Float

Fraction of maximum stomatal conductance
corresponding to the second point on the
stomatal conductance curve.

WAVP

Float

Rate of decline in radiation use efficiency per
unit increase in vapor pressure deficit

CO2HI

float

Elevated CO2 atmospheric concentration
corresponding to the second point on the
radiation use efficiency curve.

BIOEHI

float

Biomass-energy ratio corresponding to the
second point on the radiation use efficiency
curve.

RSDCO_PL

float

Plant residue decomposition coefficient.

OV_N

Float

Default Manning's "n" value for overland flow
for land cover/plant

CN2A

Float

Default SCS CN value for moisture condition
Il used for the land cover/plant in HRUs
where the plant is growing on a soil with a
hydrologic group classification of A

CN2B

Float

Default SCS CN value for moisture condition
Il used for the land cover/plant in HRUs
where the plant is growing on a soil with a
hydrologic group classification of B

CN2C

Float

Default SCS CN value for moisture condition
Il used for the land cover/plant in HRUs
where the plant is growing on a soil with a
hydrologic group classification of C

CN2D

float

Default SCS CN value for moisture condition
Il used for the land cover/plant in HRUs
where the plant is growing on a soil with a
hydrologic group classification of D

FERTFIELD

integer

Fertilizer flag

1: include auto-fertilizer operation in default
mgt file

0: do not include auto-fertilizer operation in
default mgt file

MAT_YRS

float

Number of years required for tree species to
reach full development (years).

BMX_TREES

float

Maximum biomass for a forest (metric
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tons/ha).
Light extinction coefficient.

EXT COEF | float

CropRng: This table contains appropriate parameter ranges for the SWAT crop database inputs. This
table is NOT currently linked to the interface.

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from land
cover/plant growth database (crop.dat) file

MIN float Minimum value allowed for SWAT input
variables with a precision of 2 places behind
the decimal

MAX float Maximum value allowed for SWAT input
variables with a precision of 2 places behind
the decimal

DEF Text Short definition of SWAT input variable
displayed in yellow pop-up messages

FORMAT integer N/A

Fert/FertDefault: The fert table holds SWAT input values for variables stored in the fertilizer database
(fert.dat) file. The interface comes with a set of default fertilizers/manure whose input values are pre-set.
The user may edit the pre-set input values and add values for additional fertilizers/manure via the Edit
Databases feature described in Section 15. The pre-set fertilizer parameter values for the default
fertilizers/manure are stored in the fertdefault table so that they may be recovered at any time. Detailed
descriptions of the variables may be found in the SWAT User Manual.

Field Name Field Type | Definition

IFNUM Integer Fertilizer number

FERTNM Text 8-character name for fertilizer

FMINN float Fraction of mineral N (NO3 and NH4) in
fertilizer (kg N/kg fert)

FMINP float Fraction of mineral P in fertilizer (kg P/kg
fert)

FORGN float Fraction of organic N in fertilizer (kg N/kg
fert)

FORGP float Fraction of organic P in fertilizer (kg P/kg
fert)

FNH3N float Fraction of mineral N in fertilizer applied as
ammonia N (kg NH3-N/kg min N)

BACTPDB float Concentration of persistent bacteria in
manure/fertilizer (# bacteria/kg manure)

BACTLPDB float Concentration of less-persistent bacteria in
manure/fertilizer (# bacteria/kg manure)

BACTKDDB float Bacterial partition coefficient

FERTNAME | Text Full name or description of fertilizer/manure

MANURE integer Manure flag. A value of “1” indicates that this
is a manure.
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FertRng: This table contains appropriate parameter ranges for the SWAT fertilizer database inputs. This
table is NOT currently linked to the interface.

Field Name Field Type | Definition

FNUM integer Unique variable number--used by ArcSWAT
interface only

FLDNAM text Name of SWAT input variable from fertilizer
database (fert.dat) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

FORMAT

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

currently linked to the interface.

GwRnNg: This table contains appropriate parameter ranges for the SWAT .gw inputs. This table is NOT

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from
groundwater (.gw) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

POS integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

currently linked to the interface.

HruRng: This table contains appropriate parameter ranges for the SWAT .hru inputs. This table is NOT

Field Name Field Type | Definition

HNAME text Name of SWAT input variable from HRU
general data (.hru) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

FORMAT Integer N/A

POS integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages
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Irr: This table contains appropriate parameter value for SWAT irrigation source options. This table is NOT

currently linked to the interface.

Field Name Field Type | Definition

IRRNUM Integer Irrigation source 1D
IRRNAME text Irrigation source description

MgtDate: This table contains valid date values for SWAT management operations.

Field Name Field Type | Definition
MONTH Integer Month number
DAY Integer Days in the month
MONAME integer Month name

MgtOpRnNg: This table contains appropriate parameter ranges for the SWAT management operations.
This table is NOT currently linked to the interface.

Field Name Field Type | Definition

VARIABLE Text Name of SWAT input variable from
management operations data (.mgt2) file

CRNAME Text Name of SWAT input variable from
management operations data (.mgt2) file

MIN Float Minimum value allowed for SWAT input
variable

MAX Float Maximum value allowed for SWAT input
variable

FORMAT Float N/A

POS Float N/A

TYPE Float N/A

NMGT Float Management operation number parameter is
related to

TXT Float N/A

TXL Float N/A

DEF Text Short definition of SWAT input variable
displayed in yellow pop-up messages

MgtRng: This table contains appropriate parameter ranges for the SWAT general management
parameters. This table is NOT currently linked to the interface.

Field Name Field Type | Definition

VARIABLE Name of SWAT input variable from
management operations data (.mgt2) file

CRNAME Name of SWAT input variable from
management operations data (.mgt2) file

MIN Minimum value allowed for SWAT input
variable

MAX Maximum value allowed for SWAT input
variable

FORMAT N/A

POS N/A

DEF Short definition of SWAT input variable
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| displayed in yellow pop-up messages |

MgtSCS: This table contains values for SCS curve numbers for various crop conditions and hydrologic

soil groups.
Field Name Field Type | Definition
CONDITION | Text Land cover description
CONSUB Text Secondary land cover description
CROP Text Cropping practice
COVER Text Crop cover
A Float Hydrologic group A curve number
B Float Hydrologic group B curve number
C Float Hydrologic group C curve number
D float Hydrologic group D curve number

MgtType: This table contains values

available.
Field Name Field Type | Definition
OP Text Operation description
OP1 Text Operation name
OPNUM integer Operation ID
Nlcd_lu: This table contains lookup value for the 1992 NLCD.
Field Name Field Type | Definition
VALUE _ integer NLCD raster value
LANDUSE Text 4-character SWAT land cover code for
NLCD value
OvnRnNg: This table contains values for Manning’s n numbers for various land cover conditions.
Field Name Field Type | Definition
CONDITION | Text Type of channel
CONSUB Text Channel description
CONSUB2 Text Secondary channel description
VALUE Float Default value
VALMIN Float Min value
VALMAX Float Max value

and descriptions of the various SWAT management operations

Pest/PestDefault: The pest table holds SWAT input values for variables stored in the pesticide
database (pest.dat) file. The interface comes with a set of default pesticides whose input values are pre-
set. The user may edit the pre-set input values and add values for additional pesticides via the Edit
Databases feature described in Section 15. The pre-set pesticide parameter values for the default
pesticides are stored in the pestdefault table so that they may be recovered at any time. Detailed
descriptions of the variables may be found in the SWAT User Manual.
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Field Name Field Type | Definition

IPNUM integer Number of pesticide

PNAME text 16-character name of pesticide product

SKOC float Soil adsorption coefficient normalized for soll
organic carbon content (mg/kg)/(mg/L)

WOF float Wash-off fraction

HLIFE_F float Degradation half-life of the chemical on the
foliage (days)

HLIFE_S float Degradation half-life of the chemical in the
soil (days)

AP_EF float Application efficiency

WSOL float Solubility of the chemical in water (mg/L)

HENRY integer Henry's Law Constant for the chemical
(unitless)

PESTNAME | text Pesticide name

Pestrng.dbf: This table contains appropriate parameter ranges for the SWAT pesticide database inputs.
This table is NOT currently linked to the interface.

Field Name Field Type | Definition

FNUM integer Unique variable number--used by ArcSWAT
interface only

PNAME text Name of SWAT input variable from pesticide
database (pest.dat) file

MIN float Minimum value allowed for SWAT input
variables with a precision of 2 places behind
the decimal

MAX float Maximum value allowed for SWAT input
variables with a precision of 2 places behind
the decimal

FORMAT integer N/A

DEF text Short definition of SWAT input variable

displayed in yellow pop-up messages

currently linked to the interface.

PndRng This table contains appropriate parameter ranges for the SWAT .pnd inputs. This table is NOT

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from
pond/wetland (.pnd) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
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variable

POS Integer N/A

FORMAT Integer N/A

TYPE integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

currently linked to the interface.

ResRng: This table contains appropriate parameter ranges for the SWAT .res inputs. This table is NOT

Field Name Field Type | Definition

CRNAME text Name of SWAT input variable from reservoir
(.res) file

NAME text Parameter name

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

FORMAT Integer N/A

TYPE integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

currently linked to the interface.

RteRng: This table contains appropriate parameter ranges for the SWAT .rte inputs. This table is NOT

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from main
channel data (.rte) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

POS Integer N/A

FORMAT integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

SoilRng: This table contains appropriate parameter ranges for the SWAT user soils database inputs.
This table is NOT currently linked to the interface.

Field Name Field Type | Definition

FIELD text Name of SWAT input variable from soil data
(.sol) file

MOFLAG

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
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variable

HYDGRP1 text Character code option #1 allowed for SWAT
input variable

HYDGRP2 text Character code option #2 allowed for SWAT
input variable

HYDGRP3 text Character code option #3 allowed for SWAT
input variable

HYDGRP4 text Character code option #4 allowed for SWAT
input variable

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

FORMAT integer N/A

Soilsus: This table contains a listing of all the U.S. STATSGO soils components.

Field Name Field Type | Definition

MUID text The MUID name of the soil
STMUID Text The state MUID name of the soil
SEQN integer The soil sequence number
NAME Text The soul component name
S5ID Text The soils 5 database ID

Statwgn: This table contains the parameters for the U.S. nationwide network of weather generator
stations. Detailed descriptions of the variables may be found in the SWAT User Manual.

Field Name Field Definition
Type

STATE text statwgn.dbf only: 2-character FIPS code for
state that the weather station is located in

STATION text Name of weather station

WLATITUDE float Latitude of weather station

WLONGITUDE | float Longitude of weather station

WELEV float Elevation of weather station

ID integer statwgn.dbf only: Sequence number of
weather station within listing for state

RAIN_YRS float Number of years of data used to determine
values for RAIN_ HHMX

TMPMX1 float Average maximum air temperature for
January (°C)

TMPMX2 float Average maximum air temperature for
February (°C)

TMPMX3 float Average maximum air temperature for March
(°C)

TMPMX4 float Average maximum air temperature for April
(°C)

TMPMX5 float Average maximum air temperature for May
(°C)

TMPMX6 float Average maximum air temperature for June
(°C)

TMPMX7 float Average maximum air temperature for July
(°C)

TMPMX8 float Average maximum air temperature for
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August (°C)

TMPMX9 float Average maximum air temperature for
September (°C)

TMPMX10 float Average maximum air temperature for
October (°C)

TMPMX11 float Average maximum air temperature for
November (°C)

TMPMX12 float Average maximum air temperature for
December (°C)

TMPMN1 float Average minimum air temperature for
January (°C)

TMPMN2 float Average minimum air temperature for
February (°C)

TMPMN3 float Average minimum air temperature for March
(°C)

TMPMN4 float Average minimum air temperature for April
(°C)

TMPMNS float Average minimum air temperature for May
(°C)

TMPMNG6 float Average minimum air temperature for June
(°C)

TMPMN7 float Average minimum air temperature for July
(°C)

TMPMNS8 float Average minimum air temperature for August
(°C)

TMPMN9 float Average minimum air temperature for
September (°C)

TMPMN10 float Average minimum air temperature for
October (°C)

TMPMN11 float Average minimum air temperature for
November (°C)

TMPMN12 float Average minimum air temperature for
December (°C)

TMPSTDMX1 float Standard deviation of maximum air
temperature for January (°C)

TMPSTDMX2 float Standard deviation of maximum air
temperature for February (°C)

TMPSTDMX3 float Standard deviation of maximum air
temperature for March (°C)

TMPSTDMX4 float Standard deviation of maximum air
temperature for April (°C)

TMPSTDMX5 float Standard deviation of maximum air
temperature for May (°C)

TMPSTDMX6 float Standard deviation of maximum air
temperature for June (°C)

TMPSTDMX7 float Standard deviation of maximum air
temperature for July (°C)

TMPSTDMX8 float Standard deviation of maximum air
temperature for August (°C)

TMPSTDMX9 float Standard deviation of maximum air
temperature for September (°C)

TMPSTDMX10 | float Standard deviation of maximum air
temperature for October (°C)

TMPSTDMX11 float Standard deviation of maximum air
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temperature for November (°C)

TMPSTDMX12 | float Standard deviation of maximum air
temperature for December (°C)

TMPSTDMN?1 float Standard deviation of minimum air
temperature for January (°C)

TMPSTDMN2 float Standard deviation of minimum air
temperature for February (°C)

TMPSTDMN3 float Standard deviation of minimum  air
temperature for March (°C)

TMPSTDMN4 float Standard deviation of minimum  air
temperature for April (°C)

TMPSTDMNS float Standard deviation of minimum air
temperature for May (°C)

TMPSTDMNG float Standard deviation of minimum  air
temperature for June (°C)

TMPSTDMN7 float Standard deviation of minimum  air
temperature for July (°C)

TMPSTDMNS8 float Standard deviation of minimum  air
temperature for August (°C)

TMPSTDMN9 float Standard deviation of minimum air
temperature for September (°C)

TMPSTDMN10 | float Standard deviation of minimum air
temperature for October (°C)

TMPSTDMN11 | float Standard deviation of minimum air
temperature for November (°C)

TMPSTDMN12 | float Standard deviation of minimum air
temperature for December (°C)

PCPMMH1 float Average precipitation in January (mm)

PCPMM2 float Average precipitation in February (mm)

PCPMM3 float Average precipitation in March (mm)

PCPMM4 float Average precipitation in April (mm)

PCPMM5 float Average precipitation in May (mm)

PCPMM6 float Average precipitation in June (mm)

PCPMM7 float Average precipitation in July (mm)

PCPMM8 float Average precipitation in August (mm)

PCPMM9 float Average precipitation in September (mm)

PCPMM10 float Average precipitation in October (mm)

PCPMM11 float Average precipitation in November (mm)

PCPMM12 float Average precipitation in December (mm)

PCPSTD1 float Standard deviation for daily precipitation in
January (mm/day)

PCPSTD2 float Standard deviation for daily precipitation in
February (mm/day)

PCPSTD3 float Standard deviation for daily precipitation in
March (mm/day)

PCPSTD4 float Standard deviation for daily precipitation in
April (mm/day)

PCPSTD5 float Standard deviation for daily precipitation in
May (mm/day)

PCPSTD6 float Standard deviation for daily precipitation in
June (mm/day)

PCPSTD7 float Standard deviation for daily precipitation in
July (mm/day)

PCPSTD8 float Standard deviation for daily precipitation in

410




August (mm/day)

PCPSTD9 float Standard deviation for daily precipitation in
September (mm/day)

PCPSTD10 float Standard deviation for daily precipitation in
October (mm/day)

PCPSTD11 float Standard deviation for daily precipitation in
November (mm/day)

PCPSTD12 float Standard deviation for daily precipitation in
December (mm/day)

PCPSKW1 float Skew coefficient for daily precipitation in
January

PCPSKW2 float Skew coefficient for daily precipitation in
February

PCPSKW3 float Skew coefficient for daily precipitation in
March

PCPSKwW4 float Skew coefficient for daily precipitation in
April

PCPSKW5 float Skew coefficient for daily precipitation in May

PCPSKW6 float Skew coefficient for daily precipitation in
June

PCPSKW7 float Skew coefficient for daily precipitation in July

PCPSKW8 float Skew coefficient for daily precipitation in
August

PCPSKW9 float Skew coefficient for daily precipitation in
September

PCPSKW10 float Skew coefficient for daily precipitation in
October

PCPSKW11 float Skew coefficient for daily precipitation in
November

PCPSKW12 float Skew coefficient for daily precipitation in
December

PR_W1_1 float Probability of wet day following dry day in
January

PR_W1_2 float Probability of wet day following dry day in
February

PR_W1_3 float Probability of wet day following dry day in
March

PR_W1_ 4 float Probability of wet day following dry day in
April

PR_W1_5 float Probability of wet day following dry day in
May

PR W1 6 float Probability of wet day following dry day in
June

PR W1 7 float Probability of wet day following dry day in
July

PR W1 8 float Probability of wet day following dry day in
August

PR W1 9 float Probability of wet day following dry day in
September

PR_W1_10 float Probability of wet day following dry day in
October

PR _W1_11 float Probability of wet day following dry day in
November

PR_W1_12 float Probability of wet day following dry day in

411




December

PR W2 1 float Probability of wet day following wet day in
January

PR W2 2 float Probability of wet day following wet day in
February

PR W2 3 float Probability of wet day following wet day in
March

PR_W2_4 float Probability of wet day following wet day in
April

PR_W2_5 float Probability of wet day following wet day in
May

PR_W2_6 float Probability of wet day following wet day in
June

PR_W2_7 float Probability of wet day following wet day in
July

PR_W2_8 float Probability of wet day following wet day in
August

PR_W2_9 float Probability of wet day following wet day in
September

PR W2 10 float Probability of wet day following wet day in
October

PR _W2_11 float Probability of wet day following wet day in
November

PR W2 12 float Probability of wet day following wet day in
December

PCPD1 float Average number of days of precipitation in
January

PCPD2 float Average number of days of precipitation in
February

PCPD3 float Average number of days of precipitation in
March

PCPD4 float Average number of days of precipitation in
April

PCPD5 float Average number of days of precipitation in
May

PCPD6 float Average number of days of precipitation in
June

PCPD7 float Average number of days of precipitation in
July

PCPD8 float Average number of days of precipitation in
August

PCPD9 float Average number of days of precipitation in
September

PCPD10 float Average number of days of precipitation in
October

PCPD11 float Average number of days of precipitation in
November

PCPD12 float Average number of days of precipitation in
December

RAINHHMX1 float Maximum 0.5 h rainfall in January for entire
period of record (mm)

RAINHHMX2 float Maximum 0.5 h rainfall in February for entire
period of record (mm)

RAINHHMX3 float Maximum 0.5 h rainfall in March for entire
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period of record (mm)

RAINHHMX4 float Maximum 0.5 h rainfall in April for entire
period of record (mm)

RAINHHMX5 float Maximum 0.5 h rainfall in May for entire
period of record (mm)

RAINHHMX6 float Maximum 0.5 h rainfall in June for entire
period of record (mm)

RAINHHMX7 float Maximum 0.5 h rainfall in July for entire
period of record (mm)

RAINHHMX8 float Maximum 0.5 h rainfall in August for entire
period of record (mm)

RAINHHMX9 float Maximum 0.5 h rainfall in September for
entire period of record (mm)

RAINHHMX10 float Maximum 0.5 h rainfall in October for entire
period of record (mm)

RAINHHMX11 float Maximum 0.5 h rainfall in November for
entire period of record (mm)

RAINHHMX12 float Maximum 0.5 h rainfall in December for
entire period of record (mm)

SOLARAV1 float Average daily solar radiation for January
(MJ/m2/day)

SOLARAV2 float Average daily solar radiation for February
(MJ/m2/day)

SOLARAV3 float Average daily solar radiation for March
(MJ/m2/day)

SOLARAV4 float Average daily solar radiation for April
(MJ/m2/day)

SOLARAV5 float Average daily solar radiation for May
(MJ/m2/day)

SOLARAV6 float Average daily solar radiation for June
(MJ/m2/day)

SOLARAV7 float Average daily solar radiation for July
(MJ/m2/day)

SOLARAVS float Average daily solar radiation for August
(MJ/m2/day)

SOLARAV9 float Average daily solar radiation for September
(MJ/m2/day)

SOLARAV10 float Average daily solar radiation for October
(MJ/m2/day)

SOLARAV11 float Average daily solar radiation for November
(MJ/m2/day)

SOLARAV12 float Average daily solar radiation for December
(MJ/m2/day)

DEWPT1 float Average dew point in January (°C)

DEWPT2 float Average dew point in February (°C)

DEWPT3 float Average dew point in March (°C)

DEWPT4 float Average dew point in April (°C)

DEWPT5 float Average dew point in May (°C)

DEWPT6 float Average dew point in June (°C)

DEWPT7 float Average dew point in July (°C)

DEWPTS8 float Average dew point in August (°C)

DEWPT9 float Average dew point in September (°C)

DEWPT10 float Average dew point in October (°C)

DEWPT11 float Average dew point in November (°C)
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DEWPT12 float Average dew point in December (°C)
WNDAV1 float Average wind speed in January (m/s)
WNDAV2 float Average wind speed in February (m/s)
WNDAV3 float Average wind speed in March (m/s)
WNDAV4 float Average wind speed in April (m/s)
WNDAV5 float Average wind speed in May (m/s)
WNDAV6 float Average wind speed in June (m/s)
WNDAV7 float Average wind speed in July (m/s)
WNDAVS8 float Average wind speed in August (m/s)
WNDAV9 float Average wind speed in September (m/s)
WNDAV10 float Average wind speed in October (m/s)
WNDAV11 float Average wind speed in November (m/s)
WNDAV12 float Average wind speed in December (m/s)

SubRng: This table contains appropriate parameter ranges for the SWAT .sub inputs. This table is NOT
currently linked to the interface.

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from general
HRU data (.sub) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

FORMAT Integer N/A

RAD Integer N/A

TOP integer N/A

SwgRnNg: This table contains appropriate parameter ranges for the SWAT .swq inputs. This table is
NOT currently linked to the interface.

Field Name Field Type | Definition

CRNAME text Name of SWAT input variable from stream
water quality data (.swq) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

POS Integer N/A

TYPE Integer N/A

FORMAT Integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages
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Till/TillDefault: The till table holds SWAT input values for variables stored in the tillage database
(till.dat) file. The interface comes with a set of default tillage operations whose input values are pre-set.
The user may edit the pre-set input values and add values for additional tillage operations via the Edit
Databases feature described in Section 14. The pre-set tillage parameter values for the default tillage
operations are stored in the tilldefault table so that they may be recovered at any time. Detailed
descriptions of the variables may be found in the SWAT User Manual.

Field Name Field Type | Definition

ITNUM integer Number of tillage operation

TILLNM text 8-character code representing the tillage
operation name

EFTMIX float Mixing efficiency of the tillage operation

DEPTIL float Depth of mixing caused by the tillage
operation (mm)

OPNAME text Full name or description of tillage operation

OPNUM integer 4-digit number of tillage operation used to
link to other database tables

Tillrng: This table contains appropriate parameter ranges for the SWAT tillage database inputs. This
table is NOT currently linked to the interface.

Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

OPNAME text Name of SWAT input variable from tillage
database (till.dat) file

MIN float Minimum value allowed for SWAT input
variable

MAX Float Maximum value allowed for SWAT input
variable

FORMAT Integer N/A

DEF text Short definition of SWAT input variable
displayed in yellow pop-up messages

TSType: This table contains time series types in the ArcHydro definition format. These time series types
are currently used for observed loadings for point source, inlet, and reservoir inputs.

Field Name Field Type | Definition

TYTypelD integer Time series type ID

Variable text Time series type description

Units Text Units for time series

isTRegular integer Flag if measurements are at regular intervals
TSInterval Integer Interval of measurements

DataType Integer Time series type

Origin integer Origin of data series

Urban/UrbanDefault: The urban table holds SWAT input values for variables stored in the urban
database (urban.dat) file. The interface comes with a set of default urban land types whose input values
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are pre-set. The user may edit the pre-set input values and add values for additional urban land types via
the Edit Databases feature described in Section 15. The pre-set urban parameter values for the default
urban land types are stored in the urbandefault table so that they may be recovered at any time. Detailed

descriptions of the variables may be found in the SWAT User Manual.
Field Name Field Type | Definition

IUNUM integer Number of urban land type

URBNAME text 4-character code for urban land type

URBFLNM text Full name or description of urban land type

FIMP float Fraction total impervious area in urban land
type

FCIMP float Fraction directly connected impervious area
in urban land type

CURBDEN float Curb length density in urban land type
(km/ha)

URBCOEF float Wash-off  coefficient for removal of
constituents from impervious area (mm-1)

DIRTMX float Maximum amount of solids allowed to build
up on impervious areas (kg/curb km)

THALF float Number of days for amount of solids on

impervious areas to build up from 0 kg/curb
km to 1/2 DIRTMX (days)

TNCONC float Concentration of total nitrogen in suspended
solid load from impervious areas (mg N/kg
sediment)

TPCONC float Concentration of total phosphorus in

suspended solid load from impervious areas
(mg P/kg sediment)

TNO3CONC | float Concentration of nitrate in suspended solid
load from impervious areas (mg NO3-N/kg
sediment)

OV_N Float Manning’s roughness for pervious fraction

CN2A Float Curve number for hydro group A for pervious
fraction

CN2B Float Curve number for hydro group B for pervious
fraction

CN2C Float Curve number for hydro group C for pervious
fraction

CN2D Float Curve number for hydro group D for pervious
fraction

URBCN2 Float Curve number for impervious fraction

Urbanrng.dbf: This table contains appropriate parameter ranges for the SWAT urban database inputs.

This table is NOT currently linked to the interface.
Field Name Field Type | Definition

UNUM Integer Unique variable number--used by ArcSWAT
interface only
URBNAME Text Name of SWAT input variable from urban

database (urban.dat) file
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MIN Float Minimum value allowed for SWAT input
variable

MAX Float Maximum value allowed for SWAT input
variable

FORMAT Integer N/A

DEF Text Short definition of SWAT input variable
displayed in yellow pop-up messages

Usersoil/usersoildefault: This table contains the user soil descriptions. The usersoildefault table
provides the set of user soil types initially provided with the interface. This table serves as a backup for

the proper field and data type formatting of the usersoil table.

Field Name Field Type | Definition

MUID text (statsgo tables only): STATSGO polygon
number

SEQN integer (statsgo tables only): Sequence number of
soil in STATSGO polygon listing

SNAME text Soil name

S5I1D text (statsgo tables only): Soils5 ID number

CMPPCT float (statsgo tables only): percent of STATSGO
polygon area covered by soll

NLAYERS integer Number of layers in soil profile

HYDGRP text Soil hydrologic group

SOL ZMX Float Maximum rooting depth of profile

ANION_EXC | Float Fraction of porosity from which anions are

L excluded.

SOL CRK Float Crack volume potential of soil

TEXTURE text Oil texture

SOL Z1 Float Depth to bottom of first soil layer (mm)

SOL_BD1 float Moist bulk density of first soil layer (Mg/m3)

SOL_AWCH1 float Available water capacity of the first soil layer
(mm H20/mm sail)

SOL_K1 float Saturated hydraulic conductivity of first soil
layer (mm/hr)

SOL_CBN1 float Organic carbon content of first soil layer (%)

CLAY1 float Clay content of first soil layer (%)

SILT1 float Silt content of first soil layer (%)

SAND1 float Sand content of first soil layer (%)

ROCK1 float Rock content of first soil layer (%)

SOL_ALB1 float Moist soil albedo

USLE K1 float USLE equation soil erodibility (K) factor

SOL _EC1 float Electrical conductivity

SOL Z2 float Depth to bottom of second soil layer (mm)

SOL_BD2 float Moist bulk density of second soil layer
(Mg/m3)

SOL_AWC2 | float Available water capacity of the second soil
layer (mm H20/mm soil)

SOL_K2 float Saturated hydraulic conductivity of second
soil layer (mm/hr)

SOL_CBN2 float Organic carbon content of second soil layer
(%)

CLAY2 float Clay content of second soil layer (%)
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SILT2 float Silt content of second soil layer (%)

SAND2 float Sand content of second soil layer (%)

ROCK2 float Rock content of second soil layer (%)

SOL _ALB2 float Moist soil albedo

USLE K2 float USLE equation soil erodibility (K) factor

SOL EC2 float Electrical conductivity

SOL Z3 float Depth to bottom of third soil layer (mm)

SOL BD3 float Moist bulk density of third soil layer(Mg/m3)

SOL_AWC3 | float Available water capacity of the third soil layer
(mm H20/mm sail)

SOL_K3 float Saturated hydraulic conductivity of third soil
layer (mm/hr)

SOL CBN3 float Organic carbon content of third soil layer (%)

CLAY3 float Clay content of third soil layer (%)

SILT3 float Silt content of third soil layer (%)

SAND3 float Sand content of third soil layer (%)

ROCK3 float Rock content of third soil layer (%)

SOL _ALB3 float Moist soil albedo

USLE K3 float USLE equation soil erodibility (K) factor

SOL EC3 float Electrical conductivity

SOL Z4 float Depth to bottom of fourth soil layer (mm)

SOL_BD4 float Moist bulk density of fourth soil layer
(Mg/m3)

SOL_AWC4 | float Available water capacity of the fourth soll
layer (mm H20/mm soil)

SOL_K4 float Saturated hydraulic conductivity of fourth soil
layer (mm/hr)

SOL_CBN4 float Organic carbon content of fourth soil layer
(%)

CLAY4 float Clay content of fourth soil layer (%)

SILT4 float Silt content of fourth soil layer (%)

SAND4 float Sand content of fourth soil layer (%)

ROCK4 float Rock content of fourth soil layer (%)

SOL_ALB4 float Moist soil albedo

USLE K4 float USLE equation soil erodibility (K) factor

SOL_EC4 float Electrical conductivity

SOL 75 float Depth to bottom of fifth soil layer (mm)

SOL_BD5 float Moist bulk density of fifth soil layer (Mg/m3)

SOL_AWCS5 | float Available water capacity of the fifth soil layer
(mm H20/mm soil)

SOL_K5 float Saturated hydraulic conductivity of fifth soil
layer (mm/hr)

SOL CBN5 float Organic carbon content of fifth soil layer (%)

CLAY5 float Clay content of fifth soil layer (%)

SILTS float Silt content of fifth soil layer (%)

SANDS5S float Sand content of fifth soil layer (%)

ROCK5 float Rock content of fifth soil layer (%)

SOL_ALB5 float Moist soil albedo

USLE K5 float USLE equation soil erodibility (K) factor

SOL _EC5 float Electrical conductivity

SOL Z6 float Depth to bottom of sixth soil layer (mm)

SOL BD6 float Moist bulk density of sixth soil layer(Mg/m3)

SOL AWC6 | float Available water capacity of the sixth soil
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layer (mm H20/mm saoil)

SOL_K6 float Saturated hydraulic conductivity of sixth soil
layer (mm/hr)

SOL CBNG6 float Organic carbon content of sixth soil layer (%)

CLAY6 float Clay content of sixth soil layer (%)

SILT6 float Silt content of sixth soil layer (%)

SANDG6 float Sand content of sixth soil layer (%)

ROCK6 float Rock content of sixth soil layer (%)

SOL _ALB6 float Moist soil albedo

USLE K6 float USLE equation soil erodibility (K) factor

SOL _EC6 float Electrical conductivity

SOL Z7 float Depth to bottom of seventh soil layer (mm)

SOL_BD7 float Moist bulk density of seventh soil layer
(Mg/m3)

SOL_AWC7 | float Available water capacity of the seventh soil
layer (mm H20/mm soil)

SOL_K7 float Saturated hydraulic conductivity of seventh
soil layer (mm/hr)

SOL_CBN7 float Organic carbon content of seventh soil layer
(%)

CLAY7 float Clay content of seventh soil layer (%)

SILT7 float Silt content of seventh soil layer (%)

SAND7 float Sand content of seventh soil layer (%)

ROCK7 float Rock content of seventh soil layer (%)

SOL_ALB7 float Moist soil albedo

USLE K7 float USLE equation soil erodibility (K) factor

SOL_EC7 float Electrical conductivity

SOL_Z8 float Depth to bottom of eighth soil layer (mm)

SOL_BD8 float Moist bulk density of eighth soil layer
(Mg/m3)

SOL_AWCS8 | float Available water capacity of the eighth soil
layer (mm H20/mm soil)

SOL_K8 float Saturated hydraulic conductivity of eighth
soil layer (mm/hr)

SOL_CBNS8 float Organic carbon content of eighth soil layer
(%)

CLAYS8 float Clay content of eighth soil layer (%)

SILT8 float Silt content of eighth soil layer (%)

SANDS8 float Sand content of eighth soil layer (%)

ROCKS8 float Rock content of eighth soil layer (%)

SOL _ALBS8 float Moist soil albedo

USLE K8 float USLE equation soil erodibility (K) factor

SOL EC8 float Electrical conductivity

SOL 279 float Depth to bottom of ninth soil layer (mm)

SOL BD9 float Moist bulk density of ninth soil layer (Mg/m3)

SOL_AWC9 | float Available water capacity of the ninth soil
layer (mm H20/mm saoil)

SOL_K9 float Saturated hydraulic conductivity of ninth sail
layer (mm/hr)

SOL_CBN9 float Organic carbon content of ninth soil layer
(%)

CLAY9 float Clay content of ninth soil layer (%)

SILT9 float Silt content of ninth soil layer (%)
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SAND9 float Sand content of ninth soil layer (%)

ROCK9 float Rock content of ninth soil layer (%)

SOL_ALB9 float Moist soil albedo

USLE K9 float USLE equation soil erodibility (K) factor

SOL EC9 float Electrical conductivity

SOL _Z10 float Depth to bottom of tenth soil layer (mm)

SOL BD10 float Moist bulk density of tenth soil layer (Mg/m3)

SOL_AWC10 | float Available water capacity of the tenth soil
layer (mm H20/mm sail)

SOL_K10 float Saturated hydraulic conductivity of tenth soil
layer (mm/hr)

SOL_CBN10 | float Organic carbon content of tenth soil layer
(%)

CLAY10 float Clay content of tenth soil layer (%)

SILT10 float Silt content of tenth soil layer (%)

SAND10 float Sand content of tenth soil layer (%)

ROCK10 float Rock content of tenth soil layer (%)

SOL _ALB10 | float Moist soil albedo

USLE_K10 float USLE equation soil erodibility (K) factor

SOL_EC10 float Electrical conductivity

Userwgn: Data for user-added weather stations is stored in userwgn.dbf. Detailed descriptions of the
variables may be found in the SWAT User Manual.

Field Name Field Definition
Type

STATION text Name of weather station

WLATITUDE float Latitude of weather station

WLONGITUDE | float Longitude of weather station

WELEV float Elevation of weather station

RAIN_YRS float Number of years of data used to determine
values for RAIN_ HHMX

TMPMX1 float Average maximum air temperature for
January (°C)

TMPMX2 float Average maximum air temperature for
February (°C)

TMPMX3 float Average maximum air temperature for March
(°C)

TMPMX4 float Average maximum air temperature for April
(°C)

TMPMX5 float Average maximum air temperature for May
(°C)

TMPMX6 float Average maximum air temperature for June
(°C)

TMPMX7 float Average maximum air temperature for July
(°C)

TMPMX8 float Average maximum air temperature for
August (°C)

TMPMX9 float Average maximum air temperature for
September (°C)

TMPMX10 float Average maximum air temperature for
October (°C)
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TMPMX11 float Average maximum air temperature for
November (°C)

TMPMX12 float Average maximum air temperature for
December (°C)

TMPMN1 float Average minimum air temperature for
January (°C)

TMPMN2 float Average minimum air temperature for
February (°C)

TMPMN3 float Average minimum air temperature for March
(°C)

TMPMN4 float Average minimum air temperature for April
(°C)

TMPMNS float Average minimum air temperature for May
(°C)

TMPMNG float Average minimum air temperature for June
(°C)

TMPMN7 float Average minimum air temperature for July
(°C)

TMPMNS8 float Average minimum air temperature for August
(°C)

TMPMN9 float Average minimum air temperature for
September (°C)

TMPMN10 float Average minimum air temperature for
October (°C)

TMPMN11 float Average minimum air temperature for
November (°C)

TMPMN12 float Average minimum air temperature for
December (°C)

TMPSTDMX1 float Standard deviation of maximum air
temperature for January (°C)

TMPSTDMX2 float Standard deviation of maximum air
temperature for February (°C)

TMPSTDMX3 float Standard deviation of maximum air
temperature for March (°C)

TMPSTDMX4 float Standard deviation of maximum air
temperature for April (°C)

TMPSTDMX5 float Standard deviation of maximum air
temperature for May (°C)

TMPSTDMX6 float Standard deviation of maximum air
temperature for June (°C)

TMPSTDMX7 float Standard deviation of maximum air
temperature for July (°C)

TMPSTDMX8 float Standard deviation of maximum air
temperature for August (°C)

TMPSTDMX9 float Standard deviation of maximum air
temperature for September (°C)

TMPSTDMX10 | float Standard deviation of maximum air
temperature for October (°C)

TMPSTDMX11 | float Standard deviation of maximum air
temperature for November (°C)

TMPSTDMX12 | float Standard deviation of maximum air
temperature for December (°C)

TMPSTDMN1 float Standard deviation of minimum  air
temperature for January (°C)
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TMPSTDMN2 float Standard deviation of minimum air
temperature for February (°C)

TMPSTDMN3 | float Standard deviation of minimum air
temperature for March (°C)

TMPSTDMN4 | float Standard deviation of minimum air
temperature for April (°C)

TMPSTDMNS float Standard deviation of minimum  air
temperature for May (°C)

TMPSTDMNG float Standard deviation of minimum  air
temperature for June (°C)

TMPSTDMN7 float Standard deviation of minimum  air
temperature for July (°C)

TMPSTDMNS8 float Standard deviation of minimum  air
temperature for August (°C)

TMPSTDMN9 float Standard deviation of minimum  air
temperature for September (°C)

TMPSTDMN10 | float Standard deviation of minimum  air
temperature for October (°C)

TMPSTDMN11 | float Standard deviation of minimum air
temperature for November (°C)

TMPSTDMN12 | float Standard deviation of minimum air
temperature for December (°C)

PCPMMH1 float Average precipitation in January (mm)

PCPMM2 float Average precipitation in February (mm)

PCPMM3 float Average precipitation in March (mm)

PCPMM4 float Average precipitation in April (mm)

PCPMM5 float Average precipitation in May (mm)

PCPMM6 float Average precipitation in June (mm)

PCPMM7 float Average precipitation in July (mm)

PCPMM8 float Average precipitation in August (mm)

PCPMM9 float Average precipitation in September (mm)

PCPMM10 float Average precipitation in October (mm)

PCPMM11 float Average precipitation in November (mm)

PCPMM12 float Average precipitation in December (mm)

PCPSTD1 float Standard deviation for daily precipitation in
January (mm/day)

PCPSTD2 float Standard deviation for daily precipitation in
February (mm/day)

PCPSTD3 float Standard deviation for daily precipitation in
March (mm/day)

PCPSTD4 float Standard deviation for daily precipitation in
April (mm/day)

PCPSTD5 float Standard deviation for daily precipitation in
May (mm/day)

PCPSTD6 float Standard deviation for daily precipitation in
June (mm/day)

PCPSTD7 float Standard deviation for daily precipitation in
July (mm/day)

PCPSTDS8 float Standard deviation for daily precipitation in
August (mm/day)

PCPSTD9 float Standard deviation for daily precipitation in
September (mm/day)

PCPSTD10 float Standard deviation for daily precipitation in
October (mm/day)
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PCPSTD11 float Standard deviation for daily precipitation in
November (mm/day)

PCPSTD12 float Standard deviation for daily precipitation in
December (mm/day)

PCPSKW1 float Skew coefficient for daily precipitation in
January

PCPSKW2 float Skew coefficient for daily precipitation in
February

PCPSKW3 float Skew coefficient for daily precipitation in
March

PCPSKwW4 float Skew coefficient for daily precipitation in
April

PCPSKW5 float Skew coefficient for daily precipitation in May

PCPSKW6 float Skew coefficient for daily precipitation in
June

PCPSKW7 float Skew coefficient for daily precipitation in July

PCPSKW8 float Skew coefficient for daily precipitation in
August

PCPSKW9 float Skew coefficient for daily precipitation in
September

PCPSKW10 float Skew coefficient for daily precipitation in
October

PCPSKW11 float Skew coefficient for daily precipitation in
November

PCPSKW12 float Skew coefficient for daily precipitation in
December

PR W1 _1 float Probability of wet day following dry day in
January

PR W1 2 float Probability of wet day following dry day in
February

PR_W1_3 float Probability of wet day following dry day in
March

PR_W1_4 float Probability of wet day following dry day in
April

PR_W1_5 float Probability of wet day following dry day in
May

PR_W1_6 float Probability of wet day following dry day in
June

PR_W1_7 float Probability of wet day following dry day in
July

PR_W1_8 float Probability of wet day following dry day in
August

PR W1 9 float Probability of wet day following dry day in
September

PR_W1_10 float Probability of wet day following dry day in
October

PR _W1_11 float Probability of wet day following dry day in
November

PR W1 _12 float Probability of wet day following dry day in
December

PR W2 1 float Probability of wet day following wet day in
January

PR_W2_2 float Probability of wet day following wet day in
February
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PR W2 3 float Probability of wet day following wet day in
March

PR W2 4 float Probability of wet day following wet day in
April

PR W2 5 float Probability of wet day following wet day in
May

PR_W2_6 float Probability of wet day following wet day in
June

PR_W2_7 float Probability of wet day following wet day in
July

PR_W2_8 float Probability of wet day following wet day in
August

PR_W2_9 float Probability of wet day following wet day in
September

PR_W2_10 float Probability of wet day following wet day in
October

PR_W2_11 float Probability of wet day following wet day in
November

PR W2 12 float Probability of wet day following wet day in
December

PCPD1 float Average number of days of precipitation in
January

PCPD2 float Average number of days of precipitation in
February

PCPD3 float Average number of days of precipitation in
March

PCPD4 float Average number of days of precipitation in
April

PCPD5 float Average number of days of precipitation in
May

PCPD6 float Average number of days of precipitation in
June

PCPD7 float Average number of days of precipitation in
July

PCPD8 float Average number of days of precipitation in
August

PCPD9 float Average number of days of precipitation in
September

PCPD10 float Average number of days of precipitation in
October

PCPD11 float Average number of days of precipitation in
November

PCPD12 float Average number of days of precipitation in
December

RAINHHMX1 float Maximum 0.5 h rainfall in January for entire
period of record (mm)

RAINHHMX2 float Maximum 0.5 h rainfall in February for entire
period of record (mm)

RAINHHMX3 float Maximum 0.5 h rainfall in March for entire
period of record (mm)

RAINHHMX4 float Maximum 0.5 h rainfall in April for entire
period of record (mm)

RAINHHMX5 float Maximum 0.5 h rainfall in May for entire
period of record (mm)
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RAINHHMX6 float Maximum 0.5 h rainfall in June for entire
period of record (mm)

RAINHHMX7 float Maximum 0.5 h rainfall in July for entire
period of record (mm)

RAINHHMX8 float Maximum 0.5 h rainfall in August for entire
period of record (mm)

RAINHHMX9 float Maximum 0.5 h rainfall in September for
entire period of record (mm)

RAINHHMX10 | float Maximum 0.5 h rainfall in October for entire
period of record (mm)

RAINHHMX11 | float Maximum 0.5 h rainfall in November for
entire period of record (mm)

RAINHHMX12 | float Maximum 0.5 h rainfall in December for
entire period of record (mm)

SOLARAV1 float Average daily solar radiation for January
(MJ/m2/day)

SOLARAV2 float Average daily solar radiation for February
(MJ/m2/day)

SOLARAV3 float Average daily solar radiation for March
(MJ/m2/day)

SOLARAV4 float Average daily solar radiation for April
(MJ/m2/day)

SOLARAV5S float Average daily solar radiation for May
(MJ/m2/day)

SOLARAV6 float Average daily solar radiation for June
(MJ/m2/day)

SOLARAV7 float Average daily solar radiation for July
(MJ/m2/day)

SOLARAVS float Average daily solar radiation for August
(MJ/m2/day)

SOLARAV9 float Average daily solar radiation for September
(MJ/m2/day)

SOLARAV10 float Average daily solar radiation for October
(MJ/m2/day)

SOLARAV11 float Average daily solar radiation for November
(MJ/m2/day)

SOLARAV12 float Average daily solar radiation for December
(MJ/m2/day)

DEWPT1 float Average dew point in January (°C)

DEWPT2 float Average dew point in February (°C)

DEWPT3 float Average dew point in March (°C)

DEWPT4 float Average dew point in April (°C)

DEWPT5 float Average dew point in May (°C)

DEWPT6 float Average dew point in June (°C)

DEWPT7 float Average dew point in July (°C)

DEWPTS8 float Average dew point in August (°C)

DEWPT9 float Average dew point in September (°C)

DEWPT10 float Average dew point in October (°C)

DEWPT11 float Average dew point in November (°C)

DEWPT12 float Average dew point in December (°C)

WNDAV1 float Average wind speed in January (m/s)

WNDAV?2 float Average wind speed in February (m/s)

WNDAV3 float Average wind speed in March (m/s)

WNDAV4 float Average wind speed in April (m/s)
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WNDAV5 float Average wind speed in May (m/s)
WNDAV6 float Average wind speed in June (m/s)
WNDAV7 float Average wind speed in July (m/s)
WNDAVS8 float Average wind speed in August (m/s)
WNDAV9 float Average wind speed in September (m/s)
WNDAV10 float Average wind speed in October (m/s)
WNDAV11 float Average wind speed in November (m/s)
WNDAV12 float Average wind speed in December (m/s)

Usgs: This is the land use conversion table for land use map grids using the USGS land use/land cover
classification system.

Field Name Field Type | Definition

VALUE integer map category number (equivalent to the
USGS LULC code)

LANDUSE text SWAT land cover/plant code

Wgnrng: This table contains appropriate parameter ranges for the SWAT weather generator inputs. This
table is NOT currently linked to the interface.

Field Field Definition

Name Type

WGNAME | text WGN parameter name

CRNAME | text Name of SWAT input variable from
weather generator data (.wgn) file

MIN float Minimum value allowed for SWAT
input variable

MAX float Maximum value allowed for SWAT
input variable

DEF text Short definition of SWAT input
variable displayed in yellow pop-up
messages

MOFLAG | integer Unique variable number--used by
ArcSWAT interface only

FORMAT | Integer N/A
FORMAT1 | text N/A

WusRng: This table contains appropriate parameter ranges for the SWAT .wus inputs. This table is
NOT currently linked to the interface.
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Field Name Field Type | Definition

CNUM integer Unique variable number--used by ArcSWAT
interface only

CRNAME text Name of SWAT input variable from water
use data (.wus) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

RAD Integer N/A

FORMAT integer N/A

DEF text Short definition of SWAT input variable

displayed in yellow pop-up messages

NOT currently linked to the interface.

WwqgRnNg: This table contains appropriate parameter ranges for the SWAT .wwq inputs. This table is

Field Name Field Type | Definition

CRNAME text Name of SWAT input variable from
watershed water quality (.wwq) file

MIN float Minimum value allowed for SWAT input
variable

MAX float Maximum value allowed for SWAT input
variable

POS Integer N/A

FORMAT integer N/A

DEF text Short definition of SWAT input variable

displayed in yellow pop-up messages
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APPENDIX 4: ARCSWAT PROJECT DIRECTORY

STRUCTURE

This appendix describes the directory structure created for a SWAT project by
the ArcSWAT interface. The directories are described in an outline format below.
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Project Folder: This is the top-level folder name defined using the “New
SWAT Project” option from “SWAT Project Setup” menu. All project-
specific SWAT files and folders are placed under this folder.

a.

b.

ProjectFolder.mdb: This is the SWAT Project geodatabase

RasterSTore.mdb: This is the SWAT Raster geodatabase

RasterStore.idb: This folder contains the actual raster files referenced
by the RasterStore.mdb geodatabase

. Scenarios: This folder contains sub-folders containing the files required

for different SWAT model runs

Default: This folder contains the SWAT model input files accessed by
the ArcSWAT interface during model setup and input table editing.

1. Scen: This folder can contain SWAT input scenario information

(not currently active)

. TablesIn: This folder will contain a copy of the SWAT project

geodatabase for a given model scenario. This copy of the SWAT
project geodatabase represents a snapshot of the input tables
when the model scenario was run, and does NOT exist for the
“Default” scenario.

. TablesOut: This folder can contain SWAT output tables (not

currently active)

. TxtInOut: This folder contains all of the input and output text files

used and generated by the SWAT2005 model. The files in this
folder will be continually updated as input text files are re-written
and the model re-run.
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ii. SImXX: Folders representing saved SWAT simulations will be saved
at the same level as the “Default” folder. These folders will have the
same sub-directory structure as the “Default” folder described above.

1. Scen: This folder can contain SWAT input scenario information (not
currently active)

2. TablesIn: The “TablesIn” folder will always contain a snapshot of the
SWAT Project geodatabase as it existed when the simulation was
run.

3. TablesOut: This folder can contain SWAT output tables (not currently
active)

4. TxtinOut: This folder contains all of the input and output text files
used and generated by the SWAT2005 model for this saved output
scenario.

a. AutoCal: This folder will get created if auto-calibration is run for
the simulation. It will contain a copy of all the files in the parent
TxtInOut folder, which then get modified as the parameter values
are explored during the model calibration process.

b. Sensitivity: This folder will get created if sensitivity analysis is run
for the simulation. It will contain a copy of all the files in the parent
TxtInOut folder, which then get modified as the parameter values
are explored during the model calibration process.

. Watershed: This folder contains sub-folders of temporary spatial and

tabular datasets created by the ArcSWAT interface, as well as output
used for integration with the VizSWAT output analysis application and
other data not stored in the SWAT geodatabases.

i. Grid: This folder contains raster datasets created by the ArcSWAT
interface

ii. Shapes: This folder contains shapefiles of SWAT GIS layers
exported by the ArcSWAT interface for use by VizSWAT

ii. Tables: This folder may contain temporary tables created by
ArcSWAT



iv. Text: This folder contains the watershed, and HRU reports generated
by the ArcSWAT interface.
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APPENDIX 5: US STATE FIPS CODES

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
ldaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana
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01
04
05
06
08
09
10
12
13
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming

NE
NV
NH
NJ
NM
NY
NC
ND
OH
OK
OR
PA
RI
SC
SD
TN
TX
uT
VT
VA
WA
Y
WiI
WY

31
32
33
34
35
36
37
38
39
40
41
42
44
45
46
47
48
49
50
51
53
54
55
56
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