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SECTION 1: INTRODUCTION

Purpose

AVSWAT-2000 (version 1.0) (Di Luzio et al., 2002) is an ArcView
extension and 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 2000 (Neitsch et al., 2001a; 2001b),
published by the Agricultural Research Service and the Texas Agricultural
Experiment Station, in Temple, Texas.

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

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

* 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).

* Poteau River TMDL in Oklahoma/Arkansas. This project determined
sediment, nitrogen, and phosphorus loadings in 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.

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

* 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 AVSWAT-2000 ArcView extension evolved from AVSWAT, an
ArcView extension developed for an earlier version of SWAT (Di Luzio et al.,
1998). Important functional components and the analytical capability of ArcView
GIS are implemented in several sets of customized and user friendly tools
designed to: (1) generate specific parameters from user-specified GIS
coverages; (2) create SWAT input data files; (3) establish agricultural
management scenarios; (4) control and calibrate SWAT simulations; (5) extract
and organize SWAT model output data for charting and display. The most
relevant components of the system are: (1) a complete and advanced watershed
delineator, (2) a tool for the definition of the Hydrologic Response Units, and (3)
the latest version of the SWAT model with a relative interface. AVSWAT software
is developed as an extension of ArcView GIS for the Personal Computer (PC)
environment.

Within this system (Figure 1.1) ArcView provides both the GIS
computation engine and a common Windows-based user interface. AVSWAT is
organized in a sequence of several linked tools grouped in the following eight
modules: (1) Watershed Delineation; (2) HRU Definition; (3) Definition of the
Weather Stations; (4) AVSWAT Databases; (5) Input Parameterization, Editing
and Scenario Management; (6) Model Execution; (7) Read and Map-Chart
Results; (8) Calibration tool. Once AVSWAT is loaded, the modules get
embedded into ArcView, and the tools are accessed through pull-down menus
and other controls, which are introduced in various ArcView graphical user
interfaces (or GUIs) and custom dialogs. The basic map inputs required for the
AVSWAT include digital elevation, soil maps, land use/cover, hydrography
(stream lines), and climate. In addition, the interface requires the designation of
land use, soil, weather, groundwater, water use, management, soil chemistry,
pond, and stream water quality data, as well as the simulation period, to ensure a
successful simulation.

This tool is being applied worldwide and can support water quality analysis
at the watershed level as well as at single stream segments, scales required for
the support of most Total Maximum Daily Load (TMDL) programs.
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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 into hydrologic response units (HRUs) based on the land use
and soil distributions.

Procedures

Key Procedures

Load or select the AVSWAT2000 extension
Delineate the watershed and define the HRUs
(Optional) Edit SWAT databases

Define the weather data

Apply the default input files writer

(Optional) Edit the default input files

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

(Optional) Apply a calibration tool
(Optional) Analyze, plot and graph SWAT output
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SECTION 2: INSTALLING THE ARCVIEW INTERFACE

System Requirements
The SWAT2000/Arcview Interface requires:

R/
A X4

Personal computer using a Pentium | processor or higher, which
runs at 166 megahertz or faster

64 megabytes RAM minimum

Microsoft Windows 95, 98, NT 4.0 or Win2000 operating system
with most recent kernel patch’

VGA graphics adapter and monitor. The interface works best when
the resolution is set to 800 x 600 or 1024 x 768 pixels, the color
palette is set to 8-bit (256 colors) or 16-bit (32768 colors) and the
display font size is set to small fonts.

50 megabytes free memory on the hard drive for minimal
installation and up to 300 megabytes for a full installation

ArcView 3.1 or 3.2 (software)
Spatial Analyst 1.1 or later (software)

Dialog Developer 3.1 or later (software)

While 50 MB is adequate memory for installing the interface, you may need
considerably more memory to store the tables generated when the interface
processes the map layers.! We have found that a 2 gigabyte hard drive works
very well for storing ArcView, the SWAT/ArcView interface, and project maps and

tables.

* Microsoft constantly updates the different versions of windows. This interface was developed with the latest
version of Windows and may not run with earlier versions. Patches are available from Microsoft.

" The space required to create a SWAT project with the SWAT/ArcView 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.

6



To install the interface

The ArcView interface for SWAT2000 has been formatted to create a
separate directory structure from that used by the ArcView interface for
SWAT99.2. This allows users to keep both versions installed on their machine.

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

Start ArcView.
On the File menu, click Open Project.
Move to the directory containing the installation files.

Choose setup.apr and click OK.

2 T

The installation program for the SWAT2000 ArcView interface will be
activated.

7. Soils data for Texas, Pennsylvania, and Wisconsin is automatically installed
with the interface. If you want to use the soils data for another state, you will
need to install the additional data separately.

To install the data:

a. In the directory drive:/Installation dirfAvSwatDB/AllUs/statsgo, create a
directory for each state of interest using the 2-letter alpha code for the
state (e.g. TX for Texas, MS for Mississippi, etc.). Appendix 2 lists numeric
and alpha codes for all states.

b. From the CD or the web site, copy the zip file containing the soils data for
the state to the directory created in step a.

c. Unzip the soils data using WinZip or pkunzip.

If you have installed the SWAT2000/ArcView interface on your machine

and wish to upgrade the interface to a new version, please perform the

following steps prior to installing the new version:

1) Uninstall the old version of the interface.

2) Make sure the Installation dir directory and all subdirectories are
removed from your machine.

3) Delete :/ESRI/Av_qgis30/ArcView/Ext32/avswat.avx.




The directory structure created by the interface is displayed in Figure 2.1.

.' Exploring - default M= E3
File Edit Wiew Toole Help

2| o] X|# BeEE

| 4 default
&l Folders Caontents of 'default

-1 AVSWAT2000 =] [[Name | Size | Type Modified it
=] AwSwatDB ] scen File: Folder 51401 8:30 AM
= Allds ] tablesin File Folder 51401 8:30 AM
- statsga (1 tablesout File: Folder 5/1/01 8:30 4M
(3 weather (21 tutinout File Folder 5/1/01 8:304M
=1-{_7] Examplel
] amask
1 dem
1 info
] landuze
A gail
+-{_] Example?
] Ewinputs
1 Helpdocs
] MgtScen
] AwSwatPr
1 GenScn
+-] newl
=1 new
=] zcenarios
-
] scen
] tablesin
7] tablegout
7 tstinout
=1-.] watershed
1 arids
] shapes
1] tables

H test Llj o —

4 obiject(z] 0 bytes [Dizk free zpace: 1.31GE]
Figure 2.1

The Installation dir directory is created during installation and initially contains 3
subdirectories: AvSwatDB, AvSwatPr, and GenScn. When projects are created
by the user, the interface will by default make a directory for each project in the
Installation dir directory (new1 and new2 are project directories in Figure 2.1).
However, the user can also specify a different location for the project directory if
desired.

The AvSwatDB directory contains all the databases. The default U.S. soils
data is stored in AvSwatDB/AllUS/statsgo while the default U.S. weather
generator database is stored in AvSwatDB/AIlUS/weather. The AvSwatDB
directory also contains the example data sets, help documents, and
management scenarios created for use in more than one project.

The AvSwatPr directory contains the swat2000 executable and the dll used to
calculate the number of total potential heat units for a plant in an HRU.

The GenScn directory contains documentation and installation files for
GenScn, an output analyzer. This output processor currently doesn’t work

properly.



The project directory contains all files generated during the course of creating
and running the project. Two subdirectories are created within the project
directory: scenarios and watershed. The watershed directory contains all
ArcView maps, tables, and reports generated during the project. The
scenarios directory contains the default subdirectory. Within the default
directory, four subdirectories are created: scen (stores scenario runs created
with the Calibration tool in the interface); tablesin (stores all .dbf tables that
contain SWAT input variables); tablesout (stores .dbf tables created when
SWAT output is loaded in the interface); txtinout (contains ASCII files read
and written by the SWAT2000 executable).



SEcCTION 3: PREPARING ARCVIEW INPUT

To create a SWAT dataset, the interface will need to access ArcView map
themes and database files, which provide certain types of information about the
watershed. The necessary maps and database files need to be prepared prior to
running the interface. Examples of each of the different types of maps and tables
can be viewed in the demonstration dataset.

SECTION 3.1: REQUIRED ARCVIEW MAP THEMES

% ArcInfo-ArcView GRID—Digital Elevation Model (DEM)

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

The map 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.

s ArcInfo-ArcView GRID or Shape—Land Cover/Land Use

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 USGS category codes when creating the map (or
use a USGS land use/land cover map). The interface contains an
ArcView table that identifies the different SWAT land cover/plant types
used to model the various USGS land uses.

The second option is to select the SWAT land cover/plant type or urban
code for each category when the land cover/land use map theme is
loaded in the interface.

The third option is to create a 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.

% ArcInfo-ArcView GRID or Shape—Soil

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
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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 Section 8.) 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 polygon number and the soil sequence
number. This allows the user to choose a soil other than the dominant
within the polygon. For example, if Seqn is set to 3, data for the third most
common soil phase will be used to represent the map category. 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 category. 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 map themes 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 the working DEM is loaded.

Note: All of the input maps listed above and below must
be located in the computer disk. None should be

located in the local network.

11



SECTION 3.2: OPTIONAL ARCVIEW MAP THEMES

% ArcInfo-ArcView GRID or Shape or Draw Manually—DEM Mask

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.

% ArclInfo-ArcView Shape—Stream Delineation

The interface allows a polyline shape file with the stream delineation to be
superimposed on the DEM. The stream delineation shape file is needed
for areas where the relief is so low the DEM map grid is unable to
accurately predict the location of the streams.

12



SECTION 3.3: ARCVIEW 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|:jShOU|d always be entered in this
ie

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

% 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 draining watershed inlet (Type “I”)
are allowed.

13



% Land 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 land use or
urban code

Note: Land use codes starting with a numerical
character are not allowed.

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.
14



% 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)

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

dBase Table Format: S5id option (2 fields)

Field name | Field format Definition
VALUE string Number of map category
S5ID string 6 chars 6-character alpha-numeric code for

SOILS-5 data for the soil series

dBase Table Format: Name option (2 fields)

Field name | Field format Definition
VALUE string Number of map category
NAME string Name of the soil. The name entered
(30 chars max) into this field must correspond with
the name of a soil in the User Soils
database.

Note: Soil names starting with a numerical character are not
allowed.

15



dBase Table Format: Stmuid + Seqn 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

SEQN string Sequence number of soil within the
STATSGO polygon. (2"  most
dominant soil, SEQN=2; 3“ most
dominant soil, SEQN=3, etc.)

dBase Table Format: Stmuid + Name option (3 fields)

(30 chars max)

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 Name of soil within the STATSGO

polygon

ASCII (.txt) Table Format

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

options.

"Value", "Stmuid"

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

16




% 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).

able Format: Preferred (4 fields)

Field name | Field format Definition

ID integer Gage identification number

NAME string max 8 chars | Corresponding gageI name string
XPR floating point X coordinate in the defined projection
YPR floating point Y coordinate in the defined projection

dBase Table Format: Alternative™ (4 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
NAME string max 8 chars | Corresponding gage name string
LAT floating point Latitude in decimal degrees
LONG floating point Longitude in decimal degrees

dBase Table Format: Alternative™ (6 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

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

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.

*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.

* 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.

17



Note: Station names starting with a numerical
character are not allowed.
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Precipitation Gage Location Table (dBase)

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 location of rain gages.

able 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 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)

* 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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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 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 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.

Note: Station names starting with a numerical character
are not allowed.

* 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.

20



% Precipitation Data Table (dBase or ASCII)

The 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 listed in the rain gage location table.

The name of the precipitation data table is "name.dbf" or “name.txt” 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 (yyyymmdd) Day of precipitation
PCP floating point (f5.1) | Amount of precipitation (mm)

Note: An example precipitation table is in
\Installation dir\avswatdb\exinputs\precip.dbf

ASCII (.txt) Table Format:

Line Field format Definition

First Yyyymmdd string Starting day of precipitation

All other lines | Floating point (f5.1) string [ Amount of precipitation (mm)

number

The daily records must be listed in sequential order.

Note: An example precipitation table is in
\Installation dir\avswatdb\exinputs\precip.txt

The precipitation data tables must be placed in the User Data directory
(see Section 4.1.8).
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% Temperature Gage Location Table (dBase)

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 specify the location of temperature gages.

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

This format can be used only if the p

Format: Alternative™ (5 fields)

rojection 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)

* 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.

* 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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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
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.

Note: Station names starting with a numerical
character are not allowed.
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% 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.txt” 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 (yyyymmdd) 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\avswatdb\exinputs\temper.dbf

ASCII (.txt) Table Format:

Line Field format Definition
First yyyymmdd string Starting day of data
All other lines | floating point (f5.1), floating point | Daily maximum and
(f5.1) string numbers minimum temperature (°C)
use comma to separate values

The daily records must be listed in sequential order.

Note: An example temperature data table is in
\Installation dir\avswatdb\exinputs\temper.txt

The temperature data tables must be placed in the User Data directory
(see Section 4.1.8).
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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)

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

dBase Table Format: Alternative™ (4 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

dBase Table Format: Alternative™ (6 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 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.

* 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.

* 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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Note: Station names starting with a numerical
character are not allowed.
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% 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 'hame.dbf" or ‘hame.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 (yyyymmdd) Day of measure
SLR floating point (f8.3) | Daily solar radiation (MJ/mzlday)

ASCII (.txt) Table Format:

Line Field format Definition

First yyyymmdd string Starting day of data

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

The daily records must be listed in sequential order.

The solar radiation data tables must be placed in the User Data
directory (see Section 4.1.8).
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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 (yyyymmdd) 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) string number | Daily average wind speed
(m/s)

The daily records must be listed in sequential order.

The wind speed data tables must be placed in the User Data directory
(see Section 4.1.8).
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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 Rel. 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 (yyyymmdd) Day of measure
HMD floating point (f8.3) | Daily relative humidity (fraction)

ASCII (.txt) Table Format:

Line Field format Definition

First yyyymmdd string Starting day of data

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

The daily records must be listed in sequential order.

The relative humidity data tables must be placed in the User Data
directory (see Section 4.1.8).
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% Point Discharge Data Table—Annual Loadings (dBase or ASCII)

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.
dBase (.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)
MINPYR floating point (f12.3) | Average daily soluble P 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)
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)
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)

Note: An example annual point discharge table is in
\Installation dir\avswatdb\exinputs\pointsyearly.dbf

ASCII (.txt) Table Format
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\avswatdb\exinputs\ pointsyearly.txt
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% Point Discharge Data Table—Monthly Loadings (dBase or ASCII)

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 have been
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.

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

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)

MINPMON floating point (f12.3) |Average daily soluble P 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)

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

CMTL2MON [floating point (f12.3) g\girﬁ]gg(gﬂg/yl)oading of conservative metal # 2 for

CMTL3MON |[floating point (f12.3) ﬁq\ganrterl]g(ekgfdig/yl)oading of conservative metal # 3 for

BACTPMON |[floating point (f12.3) é;gﬁ%grﬂla)ily loading of persistent bacteria for month (#

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

Note: An example monthly point discharge table is in
\Installation dir\avswatdb\exinputs\pointsmonthly.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 loadings
summarized on a monthly basis.

Note: An example monthly point discharge table is in
\Installation dir\avswatdb\exinputs\pointsmonthly.txt
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Point Discharge Data Table—Daily Loadings (dBase or ASCII)

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 have been 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.
dBase (.dbf) Table Format: (14 fields)

Field name Field format Definition
DATE date (yyyyMMdd) 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)
MINPDAY floating point (f12.3) |Average daily soluble P 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)
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)

i i Average daily loading of persistent bacteria for year (#
BACTPDAY floating point (f12.3) bact/100m)
i i Average daily loading of less persistent bacteria for the
BACTLPDAY floating point (f12.3) day (¢ bact100mi)
Note:  An example daily point discharge table is in

\Installation dir\avswatdb\exinputs\ pointsdaily.dbf

ASCII (.txt) Table Format

Line Field format

Definition

First yyyymmdd string

Starting day of data

All other lines

delimited

13 floating point (f12.
string numbers, comma

3) Set of daily discharge data. From left to right: FLODAY,

SEDDAY, ORGNDAY, ORGPDAY, NO3DAY,
MINPDAY, NH3DAY, NO2DAY,CMTL1DAY,

The daily records must be listed in sequential order.

Note: Anexample

daily point discharge table is in

\Installation dir\avswatdb\exinputs\pointsdaily.txt
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Reservoir Monthly Outflow Data Table (dBase or ASCII)

table.

One option allowed to define reservoir outflow is to provide average daily
outflow values for every month of simulation.

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

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 (n¥/s)
RESOUT2 floating point (f10.1) [Measured average daily outflow for February (nf/s)
RESOUT3 floating point (f10.1) [Measured average daily outflow for March (n¥/s)
RESOUT4 floating point (f10.1) [Measured average daily outflow for April (n'/s)
RESOUT5 floating point (f10.1) [Measured average daily outflow for May (n¥/s)
RESOUT6 floating point (f10.1) [Measured average daily outflow for June (n'/s)
RESOUT7 floating point (f10.1) [Measured average daily outflow for July (n?/s)
RESOUTS8 floating point (f10.1) [Measured average daily outflow for August (n'/s)
RESOUT9 floating point (f10.1) [Measured average daily outflow for September (n¥/s)
RESOUT10 [floating point (f10.1) |Measured average daily outflow for October (n'/s)
RESOUT11 floating point (f10.1) [Measured average daily outflow for November (n'/s)
RESOUT12 [floating point (f10.1) |Measured average daily outflow for December (n¥/s)
Note:  An example reservoir monthly outflow table is in

\Installation dir\avswatdb\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.

Note:

An example reservoir monthly outflow table is in

\Installation dir\avswatdb\exinputs\ resmonthly.txt
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% 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 (yyyyMMdd) [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\avswatdb\exinputs\resdaily.dbf

ASCII (.txt) Table Format

Line Field format Definition

First Yyyymmdd string Starting day of data

All other lines | Floating point (f8.2) | Water release rate for the day (m3/s)
string number

The daily records must be listed in sequential order.

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

One option allowed for defining 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 (yyyyMMdd) [Day of measure

RESOUTFLOW |[floating point (f5.1) |Potential evapotranspiration (mm)

ASCII (.txt) Table Format

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.
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SECTION 4: START ARCVIEW INTERFACE

To start the ArcView Interface from Windows

1. Start ArcView.

2. On the File menu, click Extensions.

3. Scroll the list of available extensions until you locate AVSWAT2000. Click the
box beside AVSWAT2000—a check mark will appear in the box.

4. Click OK.

Note: Do not check the Make Default option on the ArcView Extension
dialog box. This option has a bug that prevents ArcView from starting
once you have exited the program after turning on this option.

Once the extension is loaded, the SWAT ArcView main interface screen
will be displayed (Figure 4.1).

SWAT - Arc¥iew interface

ArcV|ew SWAT

i E Mew Project

_l Open Project

_l Copy/lmport Project(s]
1 J Delete Project(z]

: Edit SWwaT Databases J J Exit Arciew

About J Help |

Figure 4.1

36



The main interface offers the user 8 options:

X3

S

Create a new SWAT project

Open an existing SWAT project
Copy/Import an existing SWAT project
Delete an existing SWAT project

Exit ArcView

Edit SWAT Databases

About

Help

X3

%

X3

25

R/
‘0
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X3

8

X3
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X3

S

X3

¢

Three additional options are displayed on the main interface once a project has
been opened or created (Figure 4.2).

+» Save the active project
+ Set environmental variables
+ Return to current project

SWAT - ArcView interface

.
.
.
-
-
-
-
-

Figure 4.2
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SECTION 4.1: MAIN INTERFACE COMMANDS

The following sections describe the use of the command buttons listed on the main
interface screen.

SECTION4.1.1: NEW PROJECT

To create a new SWAT Project

1. On the main interface, click the button beside New Project.

2. A browser will be displayed requesting a name for the new project (Figure
4.3). The browser shows the directory tree where the data associated with the
new project will be stored. The interface will default the project directory
location to the Installation dir directory. The default project name and directory
location may be used or a new name/directory entered.

#2 New SWAT project
File Marme: Directonies: K. |
o havamat™
o = ch = Cancel |

| v

£ avswatdb
£ awswatpr
£ genscn
£ newl

| £ new?
= £ _newa =l

Dirives:

B =

Figure 4.3
3. (Optional) Move to the target directory in the disk.

4. Type a project name in the text box called File Name (a default name for the
project is provided).

5. Change the project directory location if desired.

6. Once the desired project name is displayed in the browser, click OK.

Within the directory specified in the browser, the SWAT ArcView
interface creates a subdirectory to store the project files generated for
SWAT. The subdirectory has the same name as the project. A project
management file or log file is also created for the project and is stored
in the main directory. The log file is of the file type SWAT project.
The log file name is the project name with the extension .swat.

5. A project window for the new SWAT will be displayed.
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SECTION4.1.2: OPEN PROJECT

To open an existing SWAT Project

1.
2.

On the main interface, click the button beside Open Project.

A browser will be displayed (Figure 4.4). If necessary, move to the proper
directory. Click on the name of the SWAT project log file (swat) belonging to

the project you wish to open.

#2 SWAT projects

E3
File M arne: Directaries: K. |
| new2. swat c:havswat™ 1
B newl.swat = = c:n B Cancel |
B new3.swat £ avswatdb
B newd swat £ avswatpr
B news.swat £ genscn
(1 news.swat £ newl
| £ new?
= £ _news3 =l
Lizt Files of Type: Dirives:
| SwfAT projects [F.swat] =] | o =]
Figure 4.4
. Once the desired project name is displayed in the text box called File Name,
click OK.

. A prompt box will be displayed which offers the option of making a backup

copy of the project. If you wish to make a backup copy of the project, click
Yes. If not, click No.

. The project window for the SWAT project will be displayed. The layout of the

window is recreated from the last time the project was saved.

The user may also open a project without loading the
AVSWAT2000 extension. To open a project directly from
ArcView, select Open Project on the ArcView File menu. A
browser will be displayed. Use the directory tree to open the
project directory. Within the project directory, an ArcView project
(.apr) file is stored. Select this file and click OK. ArcView will
load the SWAT interface and open the project in one step.
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SECTION4.1.3:COPY/IMPORT PROJECT

To copy an existing SWAT Project

1.

On the main interface, click the button beside Copy/Import Project.

2. A browser will be displayed (Figure 4.5). If necessary, move to the proper

directory. Type or click the name of the SWAT project log file (.swat)
belonging to the project you wish to copy.

2 Select Project to copy

E3
File M arne: Directaries: K. |
| el swat c:havswat™ 1
i newl.swat = c:n B Cancel |
B new2swat
B new3.swat £ avswatdb
B newd swat £ avswatpr
B news.swat £ genscn
(1 news.swat £ newl
| £ new?
= £ _news3 =l
Lizt Files of Type: Dirives:
| SwfAT projects [F.swat] =] | o =]
Figure 4.5

. Once the desired project name is displayed in the File Name text box, click

OK.

. A new browser will be displayed (Figure 4.6). If you wish to copy the project to

a different directory, move to the desired directory. Type the new project
name in the text box and click OK.

iZ Save the Project: NEW1.SWAT as the Project .... E3
File Marme: Directories: K. |
| newnl bk, swat c:havswat™ 1

P el g = o . Cancel |

| v

£ avswatdb

£ avawatpr
£ genscn
£ newl

£ new?
= 1 news3 i

B =

Figure 4.6

5. As the interface copies the project, links to any maps or data stored in a

directory other than the Installation dir directory must be verified. This feature
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6.

allows path information to be altered when a project has been moved from
one computer to another. Browsers will be displayed for every unique file path
the interface encounters as it copies a project. Set the path to the proper
directory and click OK.

A prompt box will be displayed once the copy process is complete. Click OK.

SECTION4.1.4:DELETE PROJECT

To delete an existing SWAT project

1.
2.

On the main interface, click the button beside Delete Project.

A browser will be displayed (Figure 4.7). If necessary, move to the proper
directory. Type or click the name of the SWAT project log file (.swat)

belonging to the project you wish to delete.

#2 Delete SWAT projects

E3
File M arne: Directaries: K. |
| hey. st c:havswat™ 1
B heyp.swat = = ﬂl
B newl.swat
B new2swat £ avswatdb
B new3.swat £ avswatpr
B newd swat £ genscn
B news.swat £ hey
(1 news.swat | £ newl
= £ _news =l
Lizt Files of Type: Dirives:
| SwfAT projects [F.swat] =] | o =]
Figure 4.7

Once the desired project name is displayed in the File Name text box, click
OK.

A prompt box will appear to verify the delete command. To continue with the
delete process, click Yes. To abandon the delete process, click No.

The selection mouse pointer will be replaced with an hourglass symbol during
the delete process. Once the delete process is complete, a prompt box will be
displayed (Figure 4.8). Click OK.
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Figure 4.8

SECTION4.1.5: EXIT ARCVIEW
To close the SWAT ArcView interface and ArcView

1. On the main interface, click the button beside Exit ArcView.

2. A prompt box will be displayed requesting the user to verify the command
(Figure 4.9)

Exng Arcview |

E siting Archies will cloze the interface

and Arciiew without zaving any changes made
gince the lagt zave.
Do you wizh to procesd?

Yes

Figure 4.9

3. To close the SWAT ArcView interface and ArcView program, click Yes. To
abandon the exit procedure, and return to the main interface screen, click No.

SECTION4.1.6:EDIT SWAT DATABASES

To edit the SWAT Databases
1. On the main interface, click the button beside Edit SWAT Databases.

2. Adialog box will appear with a list of the databases (Figure 4.10).
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For editing double click on the data base name:

User Soilz
User'weather Stations
1/Plant Growth

Pesticide

Tillage

Urtban = Esit |

Figure 4.10
atabases are available for editing:

Soils

This database is used to store custom soil data. Data is entered into this
database for soil maps that do not use the soil database included with the
interface.

Weather Stations

This database is used to store custom weather generator station data.
Statistical weather data is entered into this database for weather
simulation stations not included in the provided database.

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.

Fertilizer
This database contains SWAT fertilizer parameters. Both inorganic and
organic (manure) fertilizer data is stored in this database.
Pesticide
| This database contains SWAT pesticide parameters.
Tillage
| This database contains SWAT tillage parameters.
Urban

| This database contains SWAT urban land type parameters.

Section 14 describes the procedures used to modify the databases.
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SECTION4.1.7: SAVE CURRENT PROJECT

To save the active SWAT project
1. On the main interface, click the button beside Save Project.

2. A prompt box will appear once the project has been saved. Click OK to return
to the main interface.

The project must be saved via the Save Project option on the
main interface menu or by the Save Project button (diskette
symbol or File menu item) for the user to be able to fully
restore the project in the interface at a future time.

SECTION4.1.8: ENVIRONMENTAL V ARIABLES

To set the environmental variables for a project

While the user specifies the directory where output from the interface is stored
with the New Project command, the Environmental Variables command is
used to identify the directory where data accessed by the interface is stored, i.e.
interface input. The types of data and map themes required to run the interface
are reviewed in Section 3.

1. On the main interface, click the button beside Environmental Variables.

2. A prompt box will appear which shows the locations of data and programs
used by the interface (Figure 4.11). While the SWAT ArcView interface will
automatically set the locations of SWAT Programs and SWAT Databases
upon installation, the SWAT User Data directory needs to be defined for
every new project.

Whenever a browser is activated, it will automatically open the
SWAT Users Data directory. While the maps for the interface
can be located any place the user wishes, the precipitation,
temperature, solar radiation, relative humidity, wind speed, and
weather generator data files must be stored in this directory.
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4.

5.
6.

. Type in the directory path or press the LE_

2 SWAT - ArcView : Data zets

Db SniAT ~TANEW S =

ESE=

Figure 4.11

The directory initially specified in the text field is the directory where interface
output for the project is stored--the project directory. This needs to be
replaced with the location of the interface data directory.

button to activate a browser
(Figure 4.12).

2 Directories browser E3

o havamat™ 1 e

watershed

Figure 4.12

When searching for the directory, click Up to close the current directory. To
open or choose a subdirectory, find the name of the directory in the listing and
click on it.

In order to change drive, select the entire path and type the drive letter.

Once the directory path listed in the text bar is correct (Figure 4.13), click OK.
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Figure 4.13

7. The prompt window will be shown with the selected directory (Figure 4.14). If
the listed directory is correct, click OK.

2 SWAT - ArcView - Data sets

D SAYSWAT 1WAV SWAT DENERAMPLET [=

Figure 4.14

8. The project window will be restored to the screen.

SECTION4.1.9: RETURN TO CURRENT PROJECT

To return to the project window of an open project
1. On the main interface, click the button beside Return to current project.
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SECTION 4.2: PROJECT VIEWS

The SWAT ArcView interface creates two views: the Watershed View and the
SWAT View. The Watershed View is used to process all maps while the SWAT
View is used to edit input data, run the SWAT model, and analyze output.

The Watershed View menu bar contains the same pull-down menus as the basic
ArcView window, 2 Spatial Analyst pull-down menus @Analysis and Surface)
plus one menu unique to the SWAT ArcView Watershed View—Avswat.

The SWAT View menu bar contains the same pull-down menus as the basic
ArcView window plus 4 menus unique to the SWAT View. These are Input, Edit
Input, Simulation, and Reports. The SWAT View is created once all map
processing has been completed in the Watershed View. To shift between the
Watershed and SWAT Views, position the mouse cursor in an open area in the
map display, click the right mouse button, and select SWAT View from the pop-
up menu (see Section 4.3 for more information about the pop-up menu).

Figure 4.15 shows the ArcView View menu and tool bars, Figure 4.16 shows the
Watershed View menu and tool bars while Figure 4.17 shows the SWAT View
menu and tool bars.

2 ArcView GI5 3.2

Eile Edit iew Theme Graphicz window Help

DR EREEEE IR

Figure 4.15
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T
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Figure 4.16

i

Eile Edit “iew Iheme |nput Edtlnput  Simulation  Beports  afindow  Help

O EREOEZIHET] &

Figure 4.17
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SECTION4.2.1: THE AVSWAT MENU

The Avswat menu contains all the commands required to import and process the
ArcView themes and tables used for delineation of subbasins and HRUs within
the watershed. Figure 4.18 displays the Avswat menu.

& newl. swat - AVSWAT2000 - Blackland Research Center - Yer. 1.0

Eile  Edit Yiew Theme Analvsiz Suface Graphics  Window JEVERES Help

. . [ B 2 Avswat Main Interface Dialog A7
. Automatic Delineation -

EINNE

Land Uze and Soil definition

& Watershed HRLs distribution ﬁ

ﬂ Subbazins * Reports
L] SWAT Visw
ﬂ Streams
AN
Figure 4.18

The Avswat Menu: Avswat main interface dialog

The Avswat main interface dialog command returns the user to the main
interface screen (Figure 4.2).

The Avswat 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 Avswat Menu: Land Use and Soil definition

The Land Use and Soil 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 Avswat Menu: HRUs distribution

The HRUs 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 Avswat Menu: Reports

The Reports command lists various 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.
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The Avswat Menu: SWAT View
The SWAT View command activates the SWAT View.

SECTION4.2.2: THE INPUT MENU

The Input menu contains the commands which generate the ArcView database
files used by the interface to store input values for the SWAT model. Figure 4.19
displays the input menu.

i newl_swal - AYSWAT 2000 - Blackland Research Center - Yer. 1.0
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L Wirite Subbazin General Data [ zub) Chrl+F
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L1 Wwiite b ain Channel Data [rte] Chrl+H
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Figure 4.19

The Input Menu: Weather Stations

The Weather Stations command loads weather station locations and data
for use.

The Input Menu: Write All

The Write All command creates ArcView tables (.dbf) that store values for
SWAT input parameters. Initial SWAT ASCIl input files are also
generated.

The Input Menu: Write Configuration File (.fig)

The Write Configuration File (.fig) command creates an ArcView table
(fig.dbf) that stores values for the watershed configuration input
parameters. The SWAT ASCII watershed configuration input file is also

generated.
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The Input Menu: Write Soil Data (.sol)

The Write Soil Data (.sol) command creates an ArcView table &ol.dbf)
that stores values for SWAT soil input parameters. Initial SWAT ASCII .sol
input files are also generated.

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

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

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

The Write Subbasin General Data (.sub) command creates an ArcView

table (sub.dbf) that stores values for SWAT subbasin input parameters.
Initial SWAT ASCII .sub input files are also generated.

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

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

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

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

The Input Menu: Write Groundwater Data (.gw)

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

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

The Write Water Use Data (.wus) command creates an ArcView table
(wus.dbf) that stores values for SWAT water use input parameters. Initial
SWAT ASCII .wus input files are also generated.
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The Input Menu: Write Management Data (.mgt)

The Write Management Data (.mgt) command creates an ArcView table
(mgt.dbf) that stores values for SWAT management input parameters.
Initial SWAT ASCII .mgt input files are also generated.

The Input Menu: Write Soil Chemical Data (.chm)

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

The Input Menu: Write Pond Data (.pnd)

The Write Pond Data (.pnd) command creates an ArcView table

(pnd.dbf) that stores values for SWAT pond/wetland input parameters.
Initial SWAT ASCII .pnd input files are also generated.

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

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

SECTION4.2.3: THE EDIT INPUT MENU

The Edit Input menu is one of four new menus introduced in the SWAT View.
The Edit Input menu allows you to edit the SWAT model databases and the

i newl_swal - AVSWATZ2000 - Blackland Research Center - Yer. 1.0

Ele Edit ¥iew Theme |nput Simulation  Beports MWindow  Help
&) [H] S]] B Resbesss e IS BE] [B] v
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W Irlet Dizcharges Ctrl+2
s co [

ﬂ Weagages Subbagzing data Chrl+4
- 1l 1

watershed database files containing the current inputs for the SWAT model. Five
items are listed on the Edit Input menu (Figure 4.20).

Figure 4.20
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The Edit Input Menu: Databases

The Databases command allows the user to access the SWAT model
databases from within a project.

The Edit 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.

The Edit Input Menu: Inlet Discharges

The Inlet Discharges command allows the user to access/define loadings
for upstream sections of the watershed not directly modeled in the current
project.

The Edit Input Menu: Reservoirs

The Reservoirs command allows the user to access/edit input parameters
for any reservoirs located within the watershed.

The Edit 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.

SECTION4.2.4: THE SIMULATION MENU

The Simulation menu is one of four new menus introduced in the SWAT View.
The Simulation menu allows you to run the SWAT model and import results to
the interface. The Simulation menu also contains tools that allow the user to
rapidly calibrate the model simulation and determine delivery loads from the
different areas of the watershed. Four items are listed on the Simulation menu

(Figure 4.21).
& newl._swat - AYSWAT2000 - Blackland Research Center - Yer. 1.0
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Figure 4.21

52



The 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 Simulation Menu: Read Results

The Read Results command imports output from the SWAT run into

ArcView tables (.dbf) so that the simulation results may be displayed
within the interface.

The Simulation Menu: Calibration Tool

The Calibration Tool command allows the user to perform global edits on
SWAT input variables commonly modified during calibration. The interface
saves these modified SWAT runs in separate directories so that the user
can compare results from several different calibration runs.

The Simulation Menu: Make Delivered Load Table

The Make Delivered Load Table command analyzes SWAT output to
calculate the source of loadings at any point along the channel network.

SECTION4.2.5: THE REPORTS MENU

The Reports menu is one of four new menus introduced in the SWAT View. The
Reports menu provides the user access to ArcView and ASCII tables generated
during the project. Five items are listed on the Reports menu (Figure 4.22).
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Figure 4.22
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The Reports Menu: Show List

The Show List command displays a list of all ASCII reports generated in
the project as well as several of the SWAT input files that users might wish
to review.

The Reports Menu: SBS Table

The SBS Table command displays the ArcView table containing
information loaded from the SWAT sbs output file (HRU output) (this
command is enabled only when the simulation printout frequency is

yearly).

The Reports Menu: Delivered Load Table

The Delivered Load Table command displays the ArcView table
containing the loadings from the various subbasins for the point along the
stream network defined when the Make Delivered Load Table command
under the Simulation menu was performed.

The Reports Menu: Map-Chart

The Map-Chart command provides a dialog box that allows the user to

map and chart information from the SWAT bsb and rch output files and
the Delivered Load Table. See Section 13.6 for a full description of this
tool.

The Reports Menu: GenScn

The GenScn command allows the user to analyze the outputs using

GENeration and analysis of model simulation SceNarios (GenScn) tool
(U.S.G.S., 1998). The installation package is located in:

\Installation dinGenScn

U.S. Geological Survey, Department of the Interior. 1998. A Tool for the
Generation and Analysis of Model Simulation Scenarios for Watersheds
(GenScn). Water-Resources Investigations Report 98-4134. Decatur, GA,
Reston, VA, 152 p.
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SECTION 4.3: Pop UP MENU

A shortcut menu to several tools is provided once the user has completed all
procedures in the Watershed View and activated the SWAT View. This shortcut
allows you to switch the current working View, edit the Point Source of
Discharge, Inlet Discharge, Reservoir, and all the Subbasin inputs.

1. Right click the mouse within the map display area. A menu will appear (Figure
4.23)

W atershed YWisw

Boaint Source of Discharges
Irlet Dizcharges

Beservoirs

Edit Subbaszin [nput

Avamat Main [nterface Dialog

Figure 4.23
2. The pop-up menu contains 6 items:

a. Watershed View. Selecting this option will switch the screen to the

Watershed View. You can return to the SWAT View using the analog pop
up menu or by selecting SWAT View under the AvSwat menu contained
in Watershed View.

b. Point Source of Discharges.

i. If the mouse cursor was located outside the watershed when right
clicked, a message box will be displayed (Figure 4.24).

]

Figure 4.24
Click OK to proceed.

ii. If the mouse cursor was located over a subbasin with no point

discharges when right clicked, a message box will notify the user
(Figure 4.25).
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# Point Discharges

O There are not "'Point Dizcharges" draining into the subbazin # 4

Figure 4.25
Click OK to proceed.

iii. If the mouse cursor was located over a subbasin with point discharges
when right clicked, a dialog box will display the subbasin point source
input values (Figure 4.26).
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Figure 4.26

This is the same dialog box that is accessed by clicking Point Source
Discharges under the Edit Input menu. See Section 9 for more

information about the dialog box.
Inlet Discharges:

i. If the mouse cursor was located outside the watershed when right
clicked, a message box will notify the user (Figure 4.27).

0 Please, click over a subbasin area ...

Figure 4.27
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Click OK to proceed.

ii. If the mouse cursor was located over a subbasin with no inlet
discharges when right clicked, a message box will notify the user
(Figure 4.28).

i Inlet Dizcharges

There are not "Inlet of waterzhed Dizcharges ' draining into the
zubbasin # 1

Figure 4.28
Click OK to proceed.

iii. If the mouse cursor was located over a subbasin with inlet discharges
when right clicked, a dialog box will display the subbasin inlet
discharge data (Figure 4.29).
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This is the same dialog box that is accessed by clicking Inlet
Discharges under the Edit Input menu. See Section 10 for more
information about the dialog box.

d. Reservoirs:

i. If the mouse cursor was located outside the watershed when right
clicked, a message box will notify the user (Figure 4.30).
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0 Pleaze, click over a subbaszin area ...

Figure 4.30

Click OK to proceed.

If the mouse cursor was located over a subbasin with no reservoir
when right clicked, a message box will notify the user (Figure 4.31).
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Figure 4.31

If the mouse cursor was located over a subbasin with a reservoir when
right clicked, a dialog box will display the reservoir input data (Figure

4.32).
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This is the same dialog box that is accessed by clicking Reservoirs
under the Edit Input menu. See Section 11 for more information about
the dialog box.

. Edit Subbasin Input:

If the mouse cursor was located outside the watershed when right
clicked, a message box will notify the user (Figure 4.33).

]|

Figure 4.33
Click OK to proceed.

If the mouse cursor was located over any subbasin area when right
clicked, the Edit Subbasin Inputs dialog pops up with the subbasin
number selected (Figure 4.34).
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Figure 4.34

This is the same dialog box that is accessed by clicking Subbasins
Data under the Edit Input menu. See Section 12 for more information

about the dialog box.

Tip: Before clicking the mouse, move the mouse cursor
on top of the subbasin area you want to analyze.
This is convenient when using all the pop-up menu
items except the first one.
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f. Avswat Main Interface Dialog. Selecting this option will switch the

screen to the Main Interface screen (Figure 4.35). You can return to the
project by clicking the button labeled Return to Current Project.

SWAT - Arc¥iew interface

.
.
.
-
-
-
-
-

Figure 4.35
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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.

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 ArcView and Spatial Analyst
extension functions to operate watershed delineations. The delineation process
requires a Digital Elevation Model (DEM) in Arcinfo grid format. The user also
has the option of importing and using a pre-digitized stream network in ArcView
shape (PolyLine) format.

Once the delineation is finished, a detailed report (Topographic Report) is added
to the current project, and the following resulting themes will be added to the
Watershed View. Subbasins, Streams,Outlets and (optional) Reservoirs. See
Watershed Delineation Output Data for the content of the respective table of
attributes. The topographic report describes the elevation distribution within the
watershed (or "hydrologically" not connected watersheds) and within each sub-
watershed unit (subbasin). The themes carry the parameters of the watershed(s)
characterization.

Key Procedures
* Load the DEM
* (Optional) Define the working area (Focused Area)
* (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
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* (Optional) Locate the Reservoirs

Note: Only the DEM grid file is required for
the delineation process.

SECTION 5.1: WATERSHED DELINEATION DIALOG BOX

When a new project is created, the Watershed Delineation dialog box will
automatically be displayed. If the dialog box is not displayed, on the Avswat
menu, click Automatic Delineation. (The Avswat menu is present only in the

Watershed View.) The Watershed Delineation dialog will open (Figure 5-1).

il Watershed Delineation

DERM Set Up B
l d:4bazing\data‘tutonal\swatexamplet.dem Froperties

[v Focusing watershed area option
I d:“basinz\datatutonialwatershedybetadfar Mazk grid

i

¥ Bum_in cption
I d:sbasing'datahtutonalwatershed\beta3fst Digitized streams

J

Freproceszzing of the Dem to remove sinks: Apply

Stream definitiorn
Threshold Area: l B00 [ha] -3 Mumber of cells 770

bir: 280295
Suggested around: A00 Apoply |
o Ma o qomiE
Outlet and inlet definitior: M i
T able: aits
(=] (] | 4] |
&dd by table * nlst T Outlet Add  Femove Bedefine
b ain watershed: outletz] selection and definitiorn
‘whale YWatershed outlet(s) Calculation of subbazin parameters;
‘ = {3' Apply |
Select rdo
Hezervonr
Add R emoyve
Current fumber of outlets/subbasing 47 Help | Minimizel
Figure 5.1

The dialog is divided into five sections: DEM Setup, Stream Definition, Outlet and

Inlet Definition,
Reservoirs.

Main Watershed Outlet(s) Selection and Definition, and
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SECTION 5.2: DEM SETUP

1.

The DEM Setup section is shown in Figure 5.2.

DEM Set Up—-—Dem o
i d:\bazinz\data\tutorialhzwatexamplehdem Froperties

W Focusing watershed area option
i d:\bazinghdatahtutonalwwatershedybetadfgl Mask grid

i

¥ Bum_in option
i d:sbasingdatatutorialwatershed\betadfusl . Digitized streams

Freproceszing of the Dem to remove sinks: Apply |

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 stream shape file.

. To load or select the DEM grid, click the button beside the text box

labeled "DEM grid"

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

#2 Set the DEM arid

Optionz: ........ |:|K ..........

Select from Watershed Wiew Lancel
Load DE arid from dizk,

Figure 5.3

You may select a DEM grid that has previously been added to the
Watershed Viewor load a DEM.

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

63



2 Select from Watershed View

Dem

Sugarcr_dem

Figure 5.4

2 Load DEM grid from disk

B amask = ds [
B dem = avawat™1
E landuse = avswatdb
B zoil & examplel

o

R

Figure 5.5

Select the name of the DEM map grid and Click OK (or double click the
selection.)

. Once the DEM is loaded, the grid data set path will be shown in the text
box labeled “DEM Grid”. A prompt box will be displayed reminding the
user to verify DEM properties (Figure 5.6)

2 Dem loaded

i

Figure 5.6



5. Click the properties button @ next to the DEM grid text box.

The DEM properties dialog box allows DEM vertical and horizontal units of
measure and the projection to be verified or edited (Figure 5.7).

72 Dem Properties
P
meters - /lﬂ
£ Units v vy
4 resolution 100 rneters -
w1 Units
Cell Area 1 [hal
Projection
Help | Cancel| | DK|
Figure 5.7

To change the units of measure, click on the arrows to display drop-down

| meters ] [meters =]
boxes( ' #tUrits T op 1 £ Units ) and select one of the listed units.

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.

. . . . . . ) Projection
6. To verify or edit the projection, click the projection button

Note: The projection does not have to be defined in order to use the
interface. If the projection is not defined:

e All location tables must use XPR and YPR coordinates to define
the location of the objects of interest (Latitude and Longitude
cannot be used to denote the locations)

e The US weather generator database cannot be used

e The PHU values cannot be calculated for each individual plant
in the watershed by the interface.

A prompt box will appear listing projection details for the DEM map. When
a new DEM map is loaded, the projection will be undefined (Figure 5.8).
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2 Current projection

Projection: Unprojected
[nitz: Deciral Degrees
Daturm: HADES
Spheroid: GRSAE0

Figure 5.8
Click OK. A prompt box will appear (Figure 5.9)

Projection

Figure 5.9
If the projection listed was correct, click No. To change the projection click
Yes.

. If Yes was clicked, a prompt box is displayed offering two options:
predefined projection and custom projection (Figure 5.10). Click either
predefined projection or custom projection.

2 Swat - ArcView: Data Projection Definition

Figure 5.10
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8.

If Predefined projection was chosen, the dialog box in Figure 5.11 will be
displayed. Only three projections are predefined in the interface:
Geographic (decimal degrees), Albers Equal Area (conterminous US), and
Wisconsin TM. Click the project map projection. Once the proper
projection is highlighted, click OK.

2 Select predefined projection ||
Predefined prajectian i

Geographic [Decimal Dearees) Cancel

Albers Equal-trea [Conterminous .5.]

Wizconzin Transverse bercator

Figure 5.11

. If Custom projection was chosen, the dialog box in Figure 5.12 will be

displayed. Scroll the drop-down menus for Category and Type to find the
project map projection and click the appropriate choices. Once the
projection has been selected, standard settings for the projection will be
displayed in the lower portion of the dialog box. If the projection settings
need to be altered, click the circle beside custom and type the correct

values for each of the projection properties (Figure 5.13).

aﬂ‘ Projection Properties

¥ Standard ™~ Cusztom

Eategany: | Projections of the Warld =l
Type: [ Geographic =]

Projection: Geographic

Figure 5.12
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*’.-‘ Projection Properties

O Stendsd @ Tt}
Frajection: | Albers Equal-Area Conic =l
Spheraid: | 5phere =

Central keridian:

Reference Latitude:

|

|
Standard Parallel 1: | 295
Standard Farallel 2: | 455
Falze E asting: | ]
Falze Morthing: [ 0
Figure 5.13

10. Once all projection properties have been set, click OK. This will close the
projection dialog box.

11. Once the units of measure and projection are properly set, click OK on
the properties dialog box.

12.0nce the DEM properties are set, the Apply button (labeled
“Preprocessing of the DEM to remove sinks” will be enabled. The following
two options need to be set before proceeding with the preprocessing of
the DEM.

13. Focus watershed area optional

The first option in the DEM setup section allows you to import or create a
grid map 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 box beside Focusing watershed area option. A check will

open (Figure 5.14)
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{." Focuszing waterzhed area

Cptions:

Load mask. grid from disk,

kanually delineate

Figure 5.14

Select boundary theme from ' atershed Yiew

..........................

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

selection.

a The first option, Load mask grid 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 5.15).

#2 Choose the Mask GRID

Grid Mame

| mazk1

Diirectories:

d:\bazinz\datahtutonialhswatexample

Cancel |

B amask
E dem

(= d* -]
[= basinz
[= data

[= tutarizl

= swaterample

£ ogrids

Cinives:

[ d B3

Figure 5.15

Select the name of the mask grid and click OK (or double click the
selection). If a mask was set previously, a prompt box will appear
asking if the new mask should be merged with the existing one (Figure

5.16).
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Load mazk gnd from disk I

9 b erge to the previous mazk grid?

Figure 5.16
Click Yes to merge the new and previous mask grids.
Click No to skip merging.

The second option, Manually delineate, allows the user to draw and
edit a polygon mask using the manual delineation tool. (Figure 5.17)

i Manually delineate
o] [=] [«
Crraw Edit wertex Delete
Chck
Help once done with the drawing

Figure 5.17

If a mask grid was previously defined, a prompt box will appear asking
the user if the previous mask will be edited (Figure 5.18).

Focusing watershed area |

9 Edit the previous shape of mask area

Figure 5.18
Click Yes to edit the previous mask. Otherwise click No.

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

Click the draw button ' Draw

The cursor appears as a loop. 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 outline of the polygon will be
displayed (Figure 5.19)

2 el swal - AV SR T2000 - Blackkand Beseaich Gante - Ve 1.0
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[ 9F - 78 \ A
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| -
1\ s
o
| B 1
II| . _,-""J
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Figure 5.19

Repeat the same procedure for as many polygons as are needed. The
polygons are displayed as the Focusing Watershed Area theme.

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

Vertex button 'Edtvetex . Move the cursor to the position on the line
where the new vertex will be located. When the cursor symbol changes
to a target, click. To move a 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.

71



To delete a polygon, click the Delete button = Delete = Click on the

polygon to be deleted. When the polygon is selected (Figure 5-20),
press the Delete key on the keyboard and the polygon will be

removed.

Figure 5.20

Once all drawing and editing on the grid mask is completed, click the
Apply button.

The third option, Select boundary theme from Watershed View,
allows a polygon shape theme already loaded in the Watershed View
to be selected as the mask.

A prompt box appears with a list of all polygon shape themes loaded in
the Watershed View (Figure 5-21).
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{." Select boundary theme from Watershed Yiew

“watershed Yiew polygon themes: Coe

..........................

Sugchtys. shp Cancel

Figure 5.21

Select the name of the mask theme and click OK. If some features are
selected on the theme, only these features will be converted: on the
prompt dialog click Yes to continue just with the selected features or
click No to abort. If a mask was set previously, a prompt box will
appear asking if the new mask should be merged with the existing one.

d Once the mask grid is loaded, the grid data set path will be shown in
the text box labeled “Mask Grid” in the Watershed Delineation dialog
box, and a theme labeled “Mask-Focused Area” will be added to the
Watershed View.

Note: The Analysis Mask of Spatial Analyst Properties is now set.

Applications of Spatial Analyst commands will be limited to the
mask zone.

14. Burn in a stream network optional

A stream network theme 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 theme improves hydrographic segmentation and sub-watershed
boundary delineation. The theme must be a polyline shape file.

Click the box beside Burn_in option. A check will appear in the box
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' Burn_In Option

Optiors:
Digitized Stream Metwork, Cancel |
Reach File, %1
Feach File, %3

Mational Hydrography D atazet [MNHD

—
-
—

Figure 5.22

Four options are available to specify the stream network: Digitized Stream
Network, Reach File V1, Reach File V3, and National Hydrography
Dataset (NHD).

Digitized Stream Network: This option is selected when the user is
supplying the stream network. The interface assumes the stream
network delineated in the shape file contains no errors.

Reach File V1 is the oldest set of U.S. stream network delineations,
Reach File V3 is the second generation set of U.S. stream network
delineations, and NHD is the latest set of U.S. stream network
delineations. The Reach File V3 streams data contains many spurious
features (e.g. wide rivers, lakes, etc.). When stream delineations are
imported from these datasets, the user should define the source. The
interface will “clean” the stream delineation. NHD stream delineations
are available for most of the U.S. from U.S. Geological Survey. This
dataset is of much higher quality than V1 and V3, but it still needs to be
filtered to retain only the lines of flowing bodies of water. When the
NHD option is selected, the user needs to obtain the flow direction
table (in dBase format). The name of this table must be the same as
the NHD shape postfixed by “rflow”. Example NHD files may be viewed
in the installation dinavswatdb/example2/nhd directory.

Click OK after the selection has been made (or double click the selection).

A prompt box will open, and the user will select one of two options to load
the stream delineation (Figure 5.23)
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2 Digitized Stream Metwork

Load from digk.

Select from Watershed View

Figure 5.23

You may select a polyline theme that has previously been added to the
Watershed Viewor load a polyline theme.

Click OK after the selection. If the first option was selected, the list of the
polyline themes in the Watershed View is shown (Figure 5.24); otherwise
a polyline dataset file browser (Figure 5.25) will appear to allow you to
specify which shape file will be used.

7 Select Digitized Stream Network from Watershe... Ed

05010007 shp

Figure 5.24

 Choose the Digitized Stream Network Stream theme(s)

= oh
= avawat™
= avawatdh

= examplz2
f= nhd

_I_

Figure 5.25
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Select the name of the stream network theme (hold the shift key for
multiple selection) and click OK.

If any of the selected shape files are not polylines, a dialog box will report
the error (Figure 5.26) and the process will be stopped.

=]|

o d:hbazinshdatahtutonialhenty shp iz not a Polyline shape

Figure 5.26

For Reach File V3 or NHD options, if the wrong data set is selected, a
dialog box will display an error message noting that the fields for the
shape file are not correct.

For the NHD option, if the NHD flow direction table is not located in the
same directory as the shape file, a dialog box will display an error
message.

Once the stream network is loaded, the shape file path will be shown in
the text box labeled Digitized streams. The selected theme(s) will be
displayed in the Watershed View as a single theme named “Digitized
streams” (multiple selected data sets will be merged).

The filtered features (if any) from the selected themes are merged into a
theme named “Removed streams” that is added to the Watershed View. A
dialog box is displayed to indicate this to the user (Figure 5.27)

2! Burning Stream with NHD

The oniginal MHD streams theme has been filkered to remove the reaches of -
not flowing water, Pleaze make sure [edit] the "'Digitized streamsz’’ theme =
to prezerve the connectivity in case of not validated MHD data et

Mate: the spunouz reaches have been arouped in the "Removed streams"

theme

Figure 5.27
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Tip: After filtering and before proceeding to the next preprocessing
step, you should edit the “Digitized stream” theme to provide 4
continuous set of stream lines (e.g. draw lines through lakes
and ponds, remove isolated reaches). For this task, you can
start an editing section of the “Digitized stream” theme and use

the ArcView default tools in the Watershed View “

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

15. DEM Preprocessing

Once the DEM grid is loaded, the properties have been reviewed, and
optional themes are set, click the Apply button next to the label

“Preprocessing of the DEM to remove sinks”.

Preproceszing of the Dem to remove sinks: Apply |

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

While processing the DEM, a prompt box will appear (Figure 5.28).

Dem preprocessing option I

Do you want the cells on the edge of the “focuzed area’ o
flaw tawsard the inner cells?

Yes

Figure 5.28

Click No if all cells on the edge of the working zone need to flow away
from the zone. This is the recommended choice.

Click Yes if the flow is calculated normally for edge cells, with the edge
being slightly lower than the cell.

A prompt box is displayed when map preprocessing is complete (Figure
5.29). Click OK.
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Figure 5.29

SECTION 5.3: STREAM DEFINITION

In this section of the Watershed Delineation dialog box, the initial stream
network and subbasin outlets are defined. The interface lists a minimum,
maximum, and suggested sub-watershed area (in hectares), which are shown

in the stream definition section (Figure 5.30)

rStream definition
Threshold &rea : I 700 [ha] -3 Mumber of cells: 1077

belir: 38 8361
Suggested around: oo Apply |
GEVS 15534.5

Figure 5.30

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 labeled “Threshold area”, type the upstream drainage area
(in hectares) required to define the beginning of a stream. The smaller the
specified number of hectares, the more detailed the drainage network
delineated by the interface.

2. Click the Apply button.

3. Two themes are now added to the Watershed View and displayed over
the DEM map grid: Streams (the current synthetic drainage network) and
Outlets (the respective stream junction points) (Figure 5.31).
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Figure 5.31

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

SECTION 5.4: OUTLET AND INLET DEFINITION

In this section of the Watershed Delineation dialog box, the user may refine
the stream network and outlet configuration. Drainage inlets and sub-
watershed outlets may be added, deleted, or redefined (Figure 5.32)

[Dutlet and inlet definition

T able: Mend
=2 BRI
&dd by table  lplet & Outet &dd  Remove Redefine
Figure 5.32

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
79



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.
Two radio buttons allow you to switch the current definition between inlets

- 3

The legend for the Outlets theme in the Watershed View (Figure 5.33)
distinguishes the types of inlets/outlets added to the view.

] Outlets

Table added Point S ource

& Table added Draining W atershad Inlet

@& Linkingstream added Outlat
Table added Outlet

®  Manually added Point Source
FermitCompliance Systems

® Manually added Outlet

® Manually added Draining W atarshead Inlet

Figure 5.33

The following sections described the different methods used to add inlets and
outlets.

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 "Outlet" is selected
= Inlet 0 Qutlat _

Table:
=3)
2. Click on the addbytable  pytton next to the "Table" text box. A file

browser will appear (Figure 5.34) allowing you to select a dBASE table.
Select the file name and click OK (or double click the selection).
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i2 Table of locations

File M arne; Directories: 0K |
I d:\baszinztdatatutarial
M 1996cwns. dbf - = d - Lancel |
[ acc.dof [= basins
[ bac_stat.dbf [= data
D bedrori.cs
[ be d7579.dbf £ dem
[ be d2084.dbf £ grids
[ bc_d85289.dbf £ landuze
M be 49094, dbf ;.I 71 nhd .T_I
Lizt Filez of Type: Cirives:
[ dBASE =l 4 =l
Figure 5.34

. 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 5.35 and the loading
process will stop.

2 Outlets

The record humber 1 does not contain a valid Tepe
Hone of the importing points will be added

Figure 5.35

. Once geocoded, the outlet locations will snap automatically to the
closest reach of the Streams theme.

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.

. The DEM dialog box will automatically minimize, and the Watershed
View will be redrawn showing the added points.
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Adding Point Sources or Inlets of Draining Watersheds from Tables

Inlet point locations can be imported in the project using a dBASE table
and the following steps:

1. Make sure the "Inlet" radio button is selected * 1t

2. In the Outlet Definition section of the DEM dialog box, click on the
T able:

=2)
Addbutable  putton next to the "Table" text box. A dialog box will
appear (Figure 5.36)

#! Table of locations

File M arne; Directaries: ok |
| d:havswat™ 1 havawatdbhexamplel
hopOpcp.dbf - B dh - Cancel |

O

(1 hoplpcp.dof = avswat™1

(1 hopzZpcp.dof = avswatdb

[ hop3pcp.dof = examplel

(1 hopdpcp.dof £ amask

B luc.dbf £ dem

B nutrient. dof £ info

™ ocofark, dbf ﬂ 1 landuze ﬂ
Lizt Files of Type: Dirives:

[dEASE N =1
Figure 5.36

3. 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 5.35 and the loading process will stop.

4. The DEM dialog box will automatically minimize, and the Watershed
View will be redrawn showing the added points.

Manually Editing Outlets and Inlets
Outlets and inlets may be manually edited using the following steps.
Adding Outlets

1. In the Outlet Definition section of the DEM dialog box, make sure the

"Outlet" radio button is selected = = IMet & Dutlet
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2. Click the #&dd  pytton.

3. 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.

4. When all desired outlets have been added, maximize the dialog box.

Adding Inlets

1. In the Outlet Definition section of the DEM dialog box, make sure the

Inlet radio button is selected = ==

2. Click the #&dd  pytton.

3. The Watershed Delineation dialog will be minimized. Move the cursor
to the desired location(s) and click the left mouse button. A dialog box
will open (Figure 5.37) providing two options: Point discharge and Inlet
of Draining Watershed.

& Adding an Inlet point

Irlet optionz:

Paint Source of discharge Cahicel |

Irlet of a Diraining W atershed

Figure 5.37

4. Select the inlet type. The inlet point will automatically snap to the
closest stream line, and the feature will be added to the "Outlets"
theme.

5. When all desired inlets have been added, maximize the dialog box.
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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 5.38. 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 5.39), 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 5.38 Figure 5.39

Deleting Outlet and/or Inlet Points

1. If necessary, zoom in on the inlet or outlet points to be deleted.
2. Click the ' Remave button.

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

4. 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.

5. A prompt box will appear, asking you to verify removal of the selected
point(s).(Figure 5.40)
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Remove Dutlets |

9 Do wou want o remove these outletz (417

Ho

Figure 5.40

Redefining Outlets/Inlets

1. Click the Fedefine pytton.

2. 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 5.41).
Click the Cancel button to exit.

2 Bedefine location

Switch all the telected locations to;

Subbasin Outlet Laricel |

Inlet of Dizcharging watershed

Figure 5.41

You may redefine one or more outlets to drainage watershed inlets and
vice versa. Point Source inlets cannot be redefined. If one of these
points is selected, a dialog box will report an error (Figure 5.42), and
the process will stop.
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2 Point source of discharge

Figure 5.42

SECTION 5.5: MAIN WATERSHED OUTLET SELECTION AND DEFINITION

Sub-watershed delineation is completed in this section (Figure 5.43) of the
Watershed Delineation dialog box.

Main watershed: outlet(z] selection and definitior
whale ‘W atershed outlet(s) Calzulation of zubbazin parameters:
—
{ Select Undo
Figure 5.43

The interface will allow more than one watershed to be delineated at the
same time. It is convenient to select just the most downstream outlet(s) of
each target watershed(s).

Click the = =elect  button.

1. The DEM dialog will minimize and another dialog will appear (Figure 5.44).

Main watershed outlet(z] selection

Hald Shift Fey down
for multiple zelection

Click ok,

once zelection iz complete
Help |

Figure 5.44

2. Press the ESC key to exit the selection.

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

4. To select multiple watershed outlets that are not adjacent to one another,
hold down the shift key continuously while performing the actions
described in Step 4 as many times as necessary to select all the
watershed outlets of interest.

Tip: The tool allows multiple main watershed outlets to be
selected. This feature allows non-hydrologically
connected watersheds to be simulated at the same time.

5. Once the outlet points are selected, click OK on the outlet selection
prompt box.

If a Point Discharge or Inlet of Draining Watershed is specified, a dialog
box will report an error and processing will stop (Figure 5.45).

2 Main Watershed Outlet[z] Selection I

Af least one of the selected points is not an outlet location

Figure 5.45

Otherwise a confirmation prompt pops up (Figure 5.46).

Outlet[z] selection I

You have selected 1 outlet]s]
Do you want bo confinue?

Figure 5.46

6. Click Yes to proceed.
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Note: Repeated outlets (located in the same location) will be
removed. In this case, a message dialog will pop up
(Figure5.47).

2 Multiple Dutlets in the zame location |

0 Deleted 2 repeated outlets

Figure 5.47

7. A map of the watershed (Watershed theme), sub-watersheds (Subbasins
theme), and stream network restricted to the watershed (Streams theme)
will appear on the screen when the interface has completed the watershed
delineation (Figure 5.48).

#2 newl_swat - AVSWAT2000 - Blackland Research Center - Ver. 1.0

File Edit “iew Theme Analpsice Surface Graphice  Window  Awswat  Help

EYTE R 7 Rl B P2
& viatershed ]

« Subbasins L]

] Outlets
#® Linkingstream added Outlet
® hanually added Outlet

ﬂ Streams
e

ﬂ W aters he d

| Dem
[ 1106 - 115
[ 1118 - 125
[]126- 135
[ ]38 145
1145 - 155
[ 156 - 185
[ 1688 - 175
[ 178 - 125
[ 136 - 1a5

Figure 5.48
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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 5.49).

2 newl_swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

Elle Edlt l{lew Theme Analyzsis  Suface  Graphics  ‘wWindow  Awswat Help

@2 Watershed

ﬂ Subbasins o
1

] Outlets

# Linking stream added Outlet

# Manually added Foint Source

# Manually added Outlet

® Manually added Draining Watershed Inlet

ﬂ Streams
AN
ﬂ Wi atershed

ﬂ Inlet Draining W atershe d

| Dem
[ ] 106 - 115
[ 1116- 125
[ ]126- 135
[ ]136- 145
[ 1148- 155
[ 156 - 185
[ 168 - 175
[ 178 - 185
[ 128 - 185

Figure 5.49

By clicking the " Unda button, the user can step back and repeat steps 1-7.
This action removes the watershed delineation and allows outlets and
inlets to be edited.

When the Undo button is clicked, a prompt box will appear asking the
user to verify the undo operation (Figure 5.50)

9 The unda command will remove the watershed boundany just

delineated. Continue?
Hao |

Figure 5.50
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Click Yes to remove the watershed delineation.

Click No to continue with the current settings.

Calculation of Subbasin Parameters

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 Subbasin and Streams themes. (See
Appendix-Watershed Delineation Output Data for a description of the
stored data.)

Calculation of subbasin parameters:

Apply |
1. Click the

2. If the Projection for the watershed was not defined when the DEM was
loaded, a message box will appear (Figure 5.51).

button.

Data Projection Undefined

The data Projection iz not defined
Do it mowe?

ez Mo

Figure 5.51

Click Yes to define the Projection or click No to leave the projection
undefined.

a. If the projection is left undefined, another message box will appear

(Figure 5.52).
2, Info =]
O Data Projection ztill Undefined
......... i
Figure 5.52
Click OK.

b. A prompt box is displayed (Figure 5.53).
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2. Default Subbazin Centroid Latitude Yalue
[nput the value will be uzed for all the subbaging 0k,
4500 Cancel
Figure 5.53

c. Type the latitude to be assigned to the subbasins and click OK.

3. When all parameters are calculated, a dialog box appears (Figure
5.54).

]|

0 Completed the watershed delineation and stream-subbaszin

parameter calculations

Figure 5.54

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.

Each subbasin in the Subbasins theme is numbered, and the label is
visible in the Watershed View.

The Streams theme is labeled as well if the burning option Reach V3
or NHD has been used.

A new report, named Topographic Report, is now available (Figure
5.55). This report provides a statistical summary and distribution of
discrete land surface elevations in the watershed and all the sub-
watersheds.
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Figure 5.55

SECTION 5.6: RESERVOIRS—OPTIONAL

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

5.56).
Add Remove

R ezervair

Figure 5.56

Adding a reservoir.

Add
1. Click the 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.

3. A prompt box will be displayed asking for verification of the reservoir
placement (Figure 5.57).

92



Adding a Reservoir |

9 Add a Reservaoir to subbasin humber 2 7

Mo

Figure 5.57

If the wrong subbasin is listed, click No and repeat step 2. If the correct
subbasin is listed, click Yes. The new reservoir location will be placed at
the outlet of the respective subbasin.

Once the first reservoir location is added, the new Reservoirs theme will
be added to the Watershed View (Figure 5.58).

2 newl.swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

Elle Edit Wiew Iheme .é.nalyms Surface ﬁraphlcs window  Awswat  Help

T

ﬂ Reservaoirs

] Dutlets

ﬂ Streams
A
ﬂ Subbasins

ﬂ W atershed

| Dem
[ 108 -
1118
[ 126 -
[ ]126-
s

# Linkingstream added Outlet
# Manually added Dutlet

115

125

135
145

185
- 165
- 175

- 195

Figure 5.58

-

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.

93



Removing a reservoir(s).

Remowve
1. Click the

2. The Watershed Delineation dialog box will be minimized and the mouse

cursor will become a square. Draw a square around the reservoir(s) you
wish to remove by holding down the left mouse button.

button.

3. A prompt box will be displayed asking for verification of the reservoir(s)
removal (Figure 5.59).

Reservoir |

9 Remove the Reservoi from subbazin number 37

Figure 5.59

4. If the wrong subbasin is listed, click No and repeat step 2. If the correct
subbasin is listed, click Yes.

5. If all the reservoir locations are removed, the Reservoirs theme will be
removed from the Watershed View.
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SEcTION 6: LAND USE/SoOIL CHARACTERIZATION

Land Use and Soil Characterization for a watershed is performed using
two commands in the Avswat menu of the Watershed View. This tool allows
users to load land use and soil themes into the current project and determine the
land use/soil class combinations and distributions for the delineated watershed(s)
and each respective sub-watershed. The themes can be either grid or shape
format.

Once the land use and soil themes 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 combinations (hydrologic response
units or HRUs) can be created for each subbasin.

SECTION 6.1: LAND USE/SOIL DEFINITION AND OVERLAY

Purpose

The Land Use and Soils Classification and Overlay tool allows the user to load
the land use and soil themes and determine land use/soil class combinations and
distributions for the delineated watershed(s) and each respective sub-watershed.
The themes can be either grid or shape theme(s). The land use and soil themes
must be in the same projection as the DEM used in the watershed 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 and Soil Classification tool guides the user
through the process of specifying the data to be used.

Either shape or grid themes may be used. Shape files are automatically
converted to grid, the format required by Spatial Analyst to compute cross-
tabulated areas between land use and soil data sets.

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

Key Procedures

¢ Define the land use theme
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* Reclassify the land use theme

* Define the soil theme

* Reclassify the soil theme

* Overlay land use and soil themes

¢ C(Click the Exit button

SECTIONG6.1.1: GET STARTED

Initiate the Landuse and Soil Classification and Overlay tool by selecting Land
Use and Soil Definition in the Avswat menu (Figure 6.1). (The Avswat menu is
present only in the Watershed View.)

i newl_swat - AYSWAT2000 - Blackland Research Center - Wer. 1.0

Eile Edit iew Theme Analysiz Suface Graphics ‘wWindow [EVEREE Help
W Automatic Delineation

+] Subbasins = Reports
[ SipfT ey
+ Outlets
Figure 6.1

The Definition of Landuse and Soil themes dialog will open (Figure 6.2).

C‘ Definition of LandUse and Soil Themes

Land Uze data layer

Landuse Grid

Soil data laver
Soilz Grid

|

=2

Figure 6.2
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The dialog is divided into two main sections: Land Use data layer and Soil data
layer.

SECTIONG6.1.2: L AND USE DATA LAYER

Define Land Use/Land Cover theme:

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

2 Set the Landuse grid

Options: =

Select Landusze theme(z] from Watershed View & Cancel

Load Landuse themesz(z] from digk

Figure 6.3

2. If the land use theme is already displayed in the Watershed View, highlight
Select Landuse theme(s) from Watershed View. If the land use theme is

not displayed, highlight Load Landuse theme(s) from disk. Click OK.

3. A new dialog is displayed for the user to define the type of theme being used
(Figure 6.4). Select either Shape or Grid from the drop-down menu and click

OK.
2 Select theme[s) from Disk
Format ]
| Shape =] Cancel
Grid £
~
Figure 6.4
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a.

If you selected the Shape option:

i. If loading from the Watershed View, a dialog is displayed (Figure 6.5)
showing the list of shape themes.

2 Select from Waterzhed Yiew

Statzgo.shp

Subbazinz
W aterzhed

Figure 6.5

Select one or more themes (hold down the Shift key for a multiple
selection) and click OK. The shape file(s) will be automatically

converted to grid (and merged for a multiple selection).

ii. If loading from disk, a file browser pops up (Figure 6.6).

2 Select shape theme[z] rom Disk

= d
= avawat™1
[= avswatdb

= cxamplel

r-l_

Figure 6.6

Select one or more themes (hold the Shift key for a multiple selection)
and click OK.
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The selected themes are converted into a grid theme with the cell size

set to the base cell size. The base cell size is the cell size of the DEM
theme.

By default, the script will look for the Lucode field in the table of
attributes of the shape themes and use these values for the conversion
to grid. If this field is not included, the script will look for the field types
integer and string. If none of these fields are found, a dialog box will
report the lack of usable fields (Figure 6.7) and stop the process.

]|

Themel.zhp theme does NOT contain
an integer or ztring Field

Figure 6.7

If more than one field is usable, a dialog box will list them (Figure 6.8),
and you can select one and click OK.

#Z Conversion Field: Cataloging Unit Boundaries

Pick field for cell values:

Cat_ _:__! Cancel |

Cat_id
Hui
A
tame
Cu
Bext

Crz1 j

Figure 6.8

If more than one theme was selected, the interface will check all
themes for the selected field. If one or more themes do not contain the
field, the interface will stop the loading process.

b. If you selected the Grid option:

i. If loading from the Watershed View, a dialog box is displayed (Figure
6.9) showing the list of grid themes.
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2 Select from Waterzhed Yiew

LandUzeTmp

Dem

Landusze

Figure 6.9

. If loading from disk, a prompt dialog pops up (Figure 6.10).

LandUze Grid Themel[z]

Figure 6.10

If the land use grid is not projected, click No to exit. This will stop map
processing.

If the land use grid is defined in the same projection as the DEM, click
Yes to proceed. A browser will be displayed allowing the user to select

the land use grid (Figure 6.11).

2 Select Grid theme([s] from Disk

B amask = d
B dem = avawat™
B landuse = avawatds

B zoil & examplel

|
@ 5]

Figure 6.11
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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.

4. The Load and Clip Land Use process might return an unsuccessful report
(Figure 6.12) if none of the selected theme(s), either grids or shape, overlay
part of the watershed. Click OK and the process will be stopped.

]|

0 The Selected Shape Themelz] do not overlay the watershed
ZOne

Figure 6.12

5. When this step is complete, a Load and Clip Land Use message box will
appear (Figure 6.13) stating that the land use theme has been processed and
clipped to the watershed boundaries. The message box also reminds the user
to load a look-up table or manually define the land use classes for the theme.

i Load and Clip Land Use data I

The landuse data have been successfully lnaded and clpped to

the watershed boundary
Before clicking the "'Reclazzfiv'' button, load the lookup table or
ranually aszign each grd value

Figure 6.13

6. Click OK to proceed. This will return you to the Definition of LandUse and Soil
Themes dialog box.

7. A new theme, LanduseTmp, is added to the Watershed View, where the user
may review the results of the map processing. The path of the resulting grid is
shown in the text box labeled Landuse Grid. The list box displays the
landuse grid values with percent watershed area. The LanduseSwat attribute
that defines the land cover/plant from the SWAT databases is blank and must
be defined (Figure 6.14).
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Figure 6.14

Define SWAT Land Cover associated with land use theme categories:

Grid Field
1. Select the Grid attribute field 1¥alue =l containing the codes/category
values to be reclassified.

2. SWAT land cover/plant descriptions are assigned to land use theme
categories using the Landuse Reclass Section of the dialog box (Figure 6.15).

Lookup Table GridValues -» Land cover classes

Grid Field
| Value =] Joirirg Attributes
Walue ArealX] LandUseSwat
0 0.07 :
11 388
12 048 ll
Figure 6.15

3. You can manually assign a land cover/plant code or use a look-up table.

Manually assign land cover/plant codes:
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a. To manually assign land cover/plant codes, double-click in the
LandUseSwatspot in the Joining Attributes box (Figure 6.16).

Joiring Attributes

LandU=zeSwat

]

Figure 6.16

b. A dialog box will pop up listing two database files from which a SWAT land
type can be selected: Land Cover/Plant or Urban (Figure 6.17).

2 SWAT Land Use

Land Cover Data B asze:; k.

Cancel

| Land Cover/Plant

Idiban

Figure 6.17

c. Highlight the desired database file by clicking on it. Click OK (or Cancel to

exit). A dialog box will pop up listing the available SWAT land cover codes
(Figure 6.18) or the available SWAT urban land type codes (Figure 6.19).

i SWAT - Land Cover/Plant

Select land coverdplant code

Agricultural Land-Close-Grown --> AGRC
Agricultural Land Generic - AGRL
Agricultural Land-Bow Crops > AGRA
Alamo Switcharazs -~ SWCH

Alfalta - ALFA

Alzike Clover -» CLWA
Alkai Wildre - BYEA
Azparaguz > A5FPR ;i

Figure 6.18
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2 SWAT - Urban

Select Lrban code:;

Cancel |

[rduztrial - LD

Institutional --» LINS

Residential-High Denzity - LRHD
Residential-Low Density = URLD
Residential-Med/Low Density > LRRML
Residential-Medium Density > LRMD by
Transportation - UTRM _"’_j

Figure 6.19

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 land use map reclassification.

Scroll down the list and highlight the land cover code for the map category
by clicking on it. Click OK (or double click the selection). The SWAT land
cover or urban code will be displayed next to the corresponding land use
map category in the Definition of Land Use and Soil Themes dialog box
(Figure 6.20).

afe" Definition of LandUsze and Soil Themes

Land Use data layer Soil data layer
Landuse Grid Soilz Grid

|d:\avswat"1 Whew FwatershedignidshLusGr2 |

Lookup Table Grid%alues -» Land cover classes

Grid Field
Walue =] Joining Attributes
[ Walue  Arealz] LandLseS [

Figure 6.20
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e. Repeat these steps until all LanduseSWAT codes are defined.

Assign land cover/plant codes using a look-up table:

a. To load a look-up table select the land use look-up table by clicking on the
button labeled Look-up table Grid Values—>Land cover classes

Lookup Table Grid%alues --» Land cover clagzes

b. A dialog box will be displayed (Figure 6.21).

{." Table Gnd ¥alues --> Land cover classes

ST land cover/plant codes table ToE
Built in LULC USGS table Cancel
|1zer table

Figure 6.21

Two options are listed. If the land use map theme uses USGS land
use/land cover classification codes, the built-in LULC USGS table may be
selected. Otherwise the user will supply a table to be imported by the
interface.

Use built-in USGS land use classification table.

i. Highlight Built in LULC USGS table. Click OK.
Use custom classification table.

i. Highlight User table. Click OK.

ii. A prompt box will appear that allows the user to specify the format of
the land use classification table (Figure 6.22). The land use
classification table may be formatted in dBASE (.dbf) or ASCII (.txt).
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i’ Uszer table

Chooze the kind of table

* dbf file [ztring fisldz) Cancel |

* tut file [comma delirmited]

—
-
—

Figure 6.22

iii. Select the proper format and click OK.

iv. A browser will appear, allowing you to select and load the look-up table
from disk (Figure 6.23).

£ User table

File M amme: Directanies: ok |
| d:havsmat™ 1 havawatdbhesamplel
hopOpcp. dbf N EES - Cancel |

0

B hoplpep.dbf = avswat™1

B hop2pep.dbf = avswatdb

B hop3pep.dbf &= examplel

(B hopdpcp.dbf £ amask

B e dbf £ dem

(B rutrient. dbf £ info

™ ocofork, db ﬂ £ landuse ﬂ
Lizt Files of Type: Drrives:

[ dBASE =l |4 =]
Figure 6.23

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

v. Highlight the name of the look-up table and click OK.

vi. The interface will insert LanduseSWAT codes from the table into the
list box (Figure 6.24).
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2 Definition of LandUsze and Soil Themes

= dhavewat™ newwatershed\gridshLusGr2

Arealx] LandJseSmat

28.20
533
16.57

O [ |z11g1=

S e

—

Figure 6.24

4. Once a LandUseSwat code has been assianed to all map categories, the
Reclassify button will be enabled. Click the ‘=

button.

5. A new theme named "SwatLanduseClass" will be displayed in the Watershed
View (Figure 6.25).

Figure 6.25

107



6. The land use data layer is now loaded.

SECTION 6.1.3:SoIL DATA LAYER

Define Soil theme:

1. Select the soil data layer by clicking the button next to the text box
labeled Soil Grid. A dialog box labeled Set the Soil Grid will appear (Figure
6.26).

2 Set the Soil grid

Optians: =

..........................

Select Soil thernels] from W atershed Wiew Cancel

Load Sail themesz) fraom disk

Figure 6.26

2. If the soil theme is already displayed in the Watershed View, highlight Select
Soil theme(s) from Watershed View. If the soil theme is not displayed,
highlight Load Soil theme(s) from disk. Click OK.

3. A new dialog is displayed for the user to define the type of theme being used
(Figure 6.27). Select either Shape or Grid from the drop-down menu and

click OK.
2 Select theme[s) from Disk
Format ak.
| Shape Cancel
riu:I E "
~

Figure 6.27
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a.

If you selected the Shape option:

i. If loading from the Watershed View, a dialog is displayed (Figure 6.28)
showing the list of shape themes.

2 Select from Waterzhed Yiew

Statzgo.shp

Subbazinz
W aterzhed

Figure 6.28

Select one or more themes (hold down the Shift key for a multiple
selection) and click OK. The shape file(s) will be automatically

converted to grid (and merged for a multiple selection).

ii. If loading from disk, a file browser pops up (Figure 6.29).

2 Select shape theme[z] rom Disk

= d
= avawat™1
[= avswatdb

= cxamplel

r-l_

Figure 6.29

Select one or more themes (hold the Shift key for a multiple selection)
and click OK.
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The selected themes are converted in a grid theme with the cell size
set to the base cell size. The base cell size is the cell size of the DEM
theme.

By default, the interface will look for one of the follow fields (listed in
order of priority) Muid, Stmuid, Name, S5id, and Seqn in the table of
attributes of the shape themes and use these values for the conversion
to grid. If one of these fields is not included, the script will look for the
field types integer and string. If none of these fields are found, a dialog
box will report the lack of usable fields (Figure 6.30) and stop the
process.

Themel.zhp theme does NOT contain
an integer or ztring Field

Figure 6.30

If more than one field is usable, a dialog box will list them (Figure
6.31), and you can select one and click OK.

#Z' Conversion Field: Cataloging Unit Boundaries

Fick field for cell valies:

Cat_ :__! Cancel |

Cat_id
Huc
Acc
Mame
Cu
Bt

Crz1 ;1

Figure 6.31

If more than one theme was selected, the interface will check all
themes for the selected field. If one or more themes do not contain the
field, the interface will stop the loading process.

b. If you selected the Grid option:

110



If loading from the Watershed View, a dialog box is displayed (Figure
6.32) showing the list of grid themes.

2 Select rom Watershed View

LandUseTmp

Dem

Landuze

Figure 6.32

If loading from disk, a prompt dialog pops up (Figure 6.33).

Soil Grid Theme[z]

Figure 6.33

If the soil grid is not projected, click No to exit. This will stop map
processing.

If the soil grid is defined in the same projection as the DEM, click Yes
to proceed. A browser will be displayed allowing the user to select the
soil grid (Figure 6.34).

2 Select Grid theme(s] from Disk

B amaszk = d
B dem = avawat™
E landuse = avswatdh

E zoil &= examplel

|
& =]

Figure 6.34
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Note: The base cell size of the soil grid is automatically set to the
same size as the DEM grid cell. This is required to properly
overlay the different maps for comparison.

4. The Load and Clip Soil process might return an unsuccessful report (Figure
6.35) if none of the selected theme(s), either grids or shape, overlay part of
the watershed. Click OK and the process will be stopped.

]|

0 The Selected Shape Themelz] do not overlay the watershed
ZOne

Figure 6.35

5. When this step is complete, a Load and Clip Soil message box will appear
(Figure 6.36) stating that the soil theme has been processed and clipped to
the watershed boundaries. The message box also reminds the user to load a
look-up table or manually define the soil classes for the theme.

2 Load and Clip Soil data I

The =0l data have been successfully lnaded and clipped to the

watershed boundary
Before clicking the "'Reclazzfiy'' button, load the lookup table or
ranually aszign each grd value

Figure 6.36

6. Click OK to proceed. This will return you to the Definition of LandUse and Soil
Themes dialog box.

7. A new theme, SoilTmp, is added to the Watershed Viewwhere the user may
review the results of the map processing. The path of the resulting grid is
shown in the text box labeled Soils Grid. The list box displays the soil grid
values with percent watershed area as well as attributes that will store (some
could be already populated) the soil description information (Figure 6.37).
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Define SWAT Soil associated with soil theme categories:
Grid Field
1. Select the Grid attribute field 1%ake | containing the codes/category
values to be reclassified.

2. Soil map categories must be linked to one of two databases: the U.S.
STATSGO database or the User Soils database. STATSGO data for three
states, Texas, Pennsylvania, and Wisconsin, are loaded when the interface is
installed. Data for other states can be downloaded from the SWAT website
and loaded following the directions provided in Section 2. Information on the
User Soils database is provided in Section 14.

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 soil option
radio buttons (Figure 6.38).

Optiors:

= Struid " 55d ¥ Mame

" Stmuid + Seqn © Stmuid + MName
Figure 6.38
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3.

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 + Seqgn
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 landuse, 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:

To manually assign soil attribute data, double-click in the empty records
below the Joining Attributes label (Figure 6.39).

Grid Field

Yalue = Joining Attributes

|"v"a|ue Areal®] Mame

4 43.44 -]

] B2.43 . -
1] | »

Figure 6.39

For user provided soil data click the radio button labeled Name @ HName

a. Only the joining attribute records labeled Name are available. Double click
a record.

b. A dialog box is displayed listing all soils in the User Soil database (Figure
6.40).

! User Soils

Select the zoil:

Sample Cancel |

Figure 6.40

c. Select the soil and click OK (or double click the selection).
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Tip: Input your soils entry and data sets in the User Soils
data base (See Section 14) before you reclassify the
Soil grid.

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

a.

C.

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.

i. Click the Stmuid radio button & istmud;

ii. 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).

i Define Stmuid number

Enter 2 digit State numeric code and
3 digit State Statzgo polygon [MUID] number

] Cancel

Figure 6.41

iii. 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.

i. Click the S5id radio button & i85}

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

iz Define 55id sting

Enter Soilz 510 [B character alphanumernc code] ]

“ Cancel

Figure 6.42

iii. 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.
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d.

V.

Click the Stmuid + Seqn radio button = s

. Two joining attribute records must be defined for each map category.

iii. When the Stmuid record is double-clicked, a dialog box (Figure 6.41)

is displayed. Enter the State STATSGO polygon number and click OK.
The Stmuid number is set in the selected record.

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)

#2 Define Seqn number

Enter Sequence number [4 digit maximum] ]

] Cancel

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.

Two joining attribute records must be defined for each map category.

When the Stmuid record is double-clicked, a dialog box (Figure 6.41)
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).

iz Define Name string

Input zoil name [masimurm 30 characterz] ]

i| Cancel

Figure 6.44

Type the soil series name in the text box. Click OK. The entry is now
set in the selected record.
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vi. Repeat these steps until all soil joining attribute codes are defined.
Assign soil attribute information using a look-up table:

a. 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 Grid Walues --» Soilz attributes

b. A prompt box will appear that allows the user to specify the format of the
land use classification table (Figure 6.45). The land used classification
table may be formatted in dBASE (.dbf) or ASCII (.txt).

i Table Grid Yalues --> Soils attributes

Chooze the kind of table

* dbf file [ztring fisldz) Cancel

* tut file [comma delirmited]

—
-
—

Figure 6.45

c. Select the proper format and click OK.

d. A browser will appear, allowing you to select and load the look-up table
from disk (Figure 6.46).

{." Table Gnd ¥alues --> Soilz attnbutes
File M arne: Directories: ok |
| d:havsmat™ 1 havawatdbhesamplel
[ hoplpcp.dbf - = dn - Caneel |
B hoplpep.dbf = avswat™1
B hop2pep.dbf = avswatdb
B hop3pep.dbf &= examplel
(B hopdpcp.dbf £ amask
B e dbf £ dem
(B rutrient. dbf £ info
™ ocofork, db ﬂ £ landuse ﬂ
Lizt Files of Type: Drrives:
[ dBASE = 4 =]
Figure 6.46
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Note: Information on the soil classification or look-up
table format (dBASE and ASCII) is provided in
Section 3.

e. Highlight the name of the look-up table and click OK.

f. The interface will insert soil joining attribute codes from the table into the
list box (Figure 6.47).
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7. Once the joining attribute codes have been assmned to aII map categories,

the Reclassify button will be enabled. Click the | button.

8. A new theme named "SoilClass" will be displayed in the Watershed View
(Figure 6. 48)
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9. The soil data layer is now loaded.

SECTION 6.1.4: OVERLAY OF LANDUSE AND SoIL MAPS

neerlay

1. When both the landuse and soil grids are reclassified, the
button is enabled. Click the Overlay button.

Note: If LandUseSwatis set to NOCL for any landuse map category,
a message box will be displayed requesting the user to
redefine LandUseSwat (Figure 6.49).

2 SWAT Land Use

"MOCL" represents "Mot Clazsified" land uze clazs.
Pleaze replace this land use class.

Figure 6.49

If this message box appears, click OK, replace the NOCL
codes with SWAT land use codes, and reclassify.

2. A message box signals the end of the overlay process (Figure 6.50)

]|

Figure 6.50

3. A report named SWAT model: LandUse and Soil Distribution is generated
during the overlay process (Figure 6.51). This report provides a detailed
description of the distribution of the landuse and soil classes in the watershed
and all the sub-watersheds. To access this report, click on Reports under the
Avswat menu. Select SWAT model: LandUse and Soil Distribution and

click OK.
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Figure 6.51

4. Once the overlay process is complete, the user may proceed with
determination of hydrologic response units (HRUS).

SECTION 6.2: HRU DISTRIBUTION

Purpose

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

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.
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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 and soil type within each watershed. If multiple HRUs are
selected, the user may specify sensitivities for the land use and soil data that will
be used to determine the number and kind of HRUs in each watershed.

Key Procedures

* Select single or multiple HRUs per subwatershed.
* For multiple HRUs, define land use and soil threshold levels.

¢ C(Click the OK button to determine the HRU distribution.

Detailed Operations

1. Select HRU distribution from the Watershed View menu Avswat (Figure
6.52).

2 newl_swat - AYSWAT2000 - Blackland Research Center - Yer. 1.0

Eile Edit “ew Theme Analpziz Swface Graphice  Window JEESERER

g@ﬁ % ; ﬁ;ﬁf E Avawat Main [nterface Dialog E
: : - Autarnatic Delineation
BRI RRTEZIASTE] B dieadon

£ Watershed

Land Uze and Soil definitian

HR L= distribution

| SoilClass Reports
[ Txz57 i =

[ 1 T1x618

THEZO
THEZZ

Figure 6.52

2. The Swat Model: definition of the land use / soil distribution dialog box will be
displayed (Figure 6.53).
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! SWAT Model: Definition of the LandUse /Soil distribution

¢ Dominant Land Uze and Sail

" Multiple Hydrologic Besponze Lrits

....................

Help E xit POk

Figure 6.53

3. The dialog box has two radio buttons: Dominant Land Use and Soil and
Multiple Hydrologic Response Units. 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 and soil class in the subbasin are
simulated in the HRU. To activate this option, select the radio button
& Dominant Land Uze and Soil

b. The Multiple Hydrologic Response Units option will create multiple
HRUs within each subbasin. To activate this option, select the radio button

& Mulhiple Hydrologic Besponse Uit

Two slide bars are now visible (Figure 6.54).

Land Uze [%] over Subbasin Area
1]
] 4
1] 20,0552

Soll Clazs [%] over Land Use Area

0
1

4
0 100

Figure 6.54
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Note: The creation of multiple HRUs is a two-step process.
First, land uses are chosen. Once the land uses to be
modeled are determined, the different soils for each
land use are chosen. One HRU is created for each
unique land use/soil combination.

The first scale controls the threshold level used to eliminate minor land
uses in each subbasin. Land uses that cover a percentage 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

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%

* pasture: (30% + 86%) x 100% = 35%

» forest: (21% + 86%) x 100% = 24%

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

The second scale 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 processing of the land use and soil maps identified the following soil
distribution for pastureland in the subbasin:

20% Houston Black
25% Branyon

15% Heiden

10% Austin
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7% Stephen
6% Denton
5% Frio

4% Purves
3% Bastrop
2% Altoga
1% Eddy

1% San Saba
1% Ferris

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
* pastureBranyon

* pastureMHeiden

e pasture/Austin

This process is performed for 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%)
are adequate.

i. Specify the Landuse threshold level by moving the pointer on the first

Land ze [%] over Subbasin Area

20

| a0

_ 0 30,0552
slide bar

ii. Specify the Soil threshold level by moving the pointer on the second
Sail Clazs [%] over Land Lze Area

10
- | 4

slide bar ' U 100

4. Click OK.

5. If the Multiple Hydrologic Response Units option was selected and the soil
class threshold was set too high, a message dialog is displayed (Figure 6.55).
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2 Pleaze redo

Fleaze decreaze the "Soil Clazz [%] over Land Uze Area"
threshold

Figure 6.55

If this message is displayed, close the message box, decrease the soil
threshold value, and click OK on the Swat Model: definition of the land use /

soil distribution dialog box to repeat the HRU definition process.

. Once the HRUs are created a message dialog pops up (Figure 6.56).
]

o Completed HRL ¢ diztribution

Figure 6.56

. Click OK.

. A report named SWAT model: LandUse and Soil Distribution (after threshold
application) is generated during the HRU definition process (Figure 6.57).
This report provides a detailed description of the distribution of the landuse
and soil classes after application of thresholds for the watershed and all the
sub-watersheds. The number of HRUs with the land use/soil classes and
areal extent are listed for each subbasin. To access this report, click on
Reports under the Avswat menu in the Watershed View. Select SWAT
model: LandUse and Soil Distribution (after threshold application) and
click OK.
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Figure 6.57

9. An ArcView table, Distrswat, is also created that provides a detailed
distribution of the HRUSs, landuse and soil classes in the watershed and all
subwatersheds (Figure 6.58).
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Figure 6.58

10.When the HRU distribution has been defined, the SWAT Viewis automatically
created. A message box will appear notifying the user of this fact (Figure
6.59).
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i Info

ST Wiew'' has been created to proceed with SWwWiAT
model..

Figure 6.59
Click OK.
11.The interface will activate the SWAT View (Figure 6.60).
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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 Input menu of the SWAT View. 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 Input menu on the SWAT View. The
Weather Data Definition dialog is displayed (Figure 7.1).

! Weather data definition

Rainfall dats
& Simulation

" Raingages

Solar Radiation data
% Simulation

" Solargages

Temperature data

% Simulation

" Climate stations

Mwind Speed data
& Simulation

" Windoages

afeather simulation data
+ 1S databasze

' Custom database

Relative Humidity data
& Simulation

" Rel. Humidity gages

Help l Cloze

Figure 7.1

2. The Weather Data Definition dialog is divided into six sections: Weather
simulation data, Rainfall data, Temperature data, Solar Radiation data, Wind
Speed data, and Relative Humidity data. The first section listed, Weather
simulation data, must be set. The interface will not allow the user to perform
other input data processing until the Weather simulation 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 simulation data: In this section, 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 SWAT2000
Theoretical Documentation and the SWAT2000 User's Manual.

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.

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 | . o5 dalabass |

Click the button.

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 | oM dstabase

Click the open file folder button next to the text box that appeared with
the radio button that was selected

Locations table: l =

A file browser (Figure 7.2) allows you to select the dBASE location
table for the weather generator stations. The location table is prepared
by the user following the format described in Section 3.

£ Import Table Weag

File M arne: Directonies: K |
Il d:havswat™1\avswatdb\example]
hopOpcp.dbf - = d - Cancel |

O

B hoplpecp.dbf = avswat™

B hop2pep.dbf = avswatdb

B hop3pecp.dbf &= examplel

B hopdpcp.dbf £ amazk

B e dbf £ dem

B rutrient, dbf £ infa

™ ocobork, dbf ﬂ £ landuze ﬂ
Lizt Files of Type: Cirives:
[ dBASE =4 =]

Figure 7.2

Highlight the name of the weather generator location table and click
OK or double click the selection.
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iii. The weather locations will be loaded in the SWAT View as the
Weagages point theme (with the custom database option, the data
path will be displayed in the text box beside the button).

. Rainfall data (optional). In this section, the user can import measured
precipitation data for use in the project.

To use measured precipitation data, select the Raingages radio button

 Rangsges|  Click the open file folder button next to the text box that

appeared with the radio button that was selected

Locations table: ! =

A file browser (Figure 7.3) allows you to select the dBASE Precipitation
gage location table. Therain gage location table must be prepared by the
user following the format described in Section 3.

# Import Table Raing

File M arne: Directories: Ok |
| pepfork. dbf d:havawat™ 1 havawatdbherample

[ hoplpcp.dhf . = dr - Cancel |
(1 hoplpcp.dof = avawat™1
(1 hopZpcp.dbf = avswatdb
[ hop3pcp.dof &= examplel
B hopdpop.dbf £ amaszk
B luc.dbf £ dem
B nutrient. dbf £ info
cofork, dbt £ landuze ﬂ
Lizt Filez af Type: Drrives:
| dEASE =] [ d =]

Figure 7.3

Highlight the name of the precipitation gage location table and click OK or
double click the selection.

The precipitation gage locations will be loaded in the SWAT Viewas the
Raingages point theme and the data path will be displayed in the text box.
. Temperature data (optional). In this section, the user can import
measured temperature data for use in the project.

To use measured temperature data, select the Climate Stations radio

% Climate stati
button MEEEEEE L Click the open file folder button next to the text
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box that appeared with the radio button that was selected

Lacations table: I =

A file browser (Figure 7.4) allows you to select the dBASE Temperature
gage location table. The temperature gage location table is prepared by
the user following the format described in Section 3.

#2 Import Table Tempg

File: Mame: Directories: oK
Il d:havswat™1havawatdbhexample]

[ hopOpcp.dbf - = d - Eancel

[ hoplpcp.dbf = avswat™

B hop2pcp.dbf = avswatdb

B hop3pcp.dbf &= examplel

B hopdpcp.dbf £ amask

B luc.dbt £ dem

[ mutrient.dbf £ info

M _ocofork. dbf ﬂ £ landuse ﬂ
List Filez of Type: Dirives:
[dBASE = fd =
Figure 7.4

Highlight the name of the temperature gage location table and click OK or
double click the selection.

The temperature gage locations will be loaded in the SWAT Viewas the
Tempgages point theme, and the data path will be displayed in the text
box.

. Solar Radiation data (optional). In this section, the user can import
measured solar radiation data for use in the project.

To use measured solar radiation data, select the Solargages radio button

f¢ Soaigages | Click the open file folder button next to the text box that

appeared with the radio button that was selected

Locations table: ! =

A file browser (Figure 7.5) allows you to select the dBASE Solar radiation
gage location table. The solar radiation gage location table must be
prepared by the user following the format described in Section 3.
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#2 Import Table Sirg

File: M arme: Directories: oK,
Il d:havswat™1havawatdbhexample]
hopOpcp. dbf NN EED N e

0

[ hoplpop.dbf = avswat™1

[ hopZpcp.dbf = avswatdh

[ hop3pcp.dbf B examplel

B hopdpop.dbf £ amask

B luc.dbf £ dem

B rutrignt. b £ infa

™ __ocofork. dbf j £ landuze ﬂ
Ligt Files of Type: Dirives:
[dBASE = 4 =
Figure 7.5

Highlight the name of the solar radiation gage location table and click OK
or double click the selection.

The solar radiation gage locations will be loaded in the SWAT Viewas the
Solargages point theme and the data path will be displayed in the text box.

. Wind Speed data (optional). In this section, the user can import
measured wind speed data for use in the project

To use measured wind speed data, select the Windgages radio button

(= windgages | Click the open file folder button next to the text box that

appeared with the radio button that was selected

Locations table: I =

A file browser (Figure 7.6) allows you to select the dBASE Wind speed
gage location table. The wind speed gage location table must be
prepared by the user following the format described in Section 3.

£ Import Table Wndg

File Mame: Directanies: ok |
Il d:havswat™ 1 havswatdbhexample]

[ hoplpcp.dbf - = dn - Caneel |

B hoplpep.dbf = avswat™1

B hop2pep.dbf = avswatdb

B hop3pep.dbf &= examplel

(B hopdpcp.dbf £ amask

B e dbf £ dem

(B rutrient. dbf £ info

™ ocofork, db ﬂ £ landuse ﬂ
Lizt Files of Type: Drrives:
[ dBASE =l |4 =]
Figure 7.6
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Highlight the name of the wind speed gage location table and click OK or
double click the selection.

The wind speed gage locations will be loaded in the SWAT View as the
Windgages point theme, and the data path will be displayed in the text
box.

f. Relative humidity data (optional). In this section, the user can import
measured relative humidity data for use in the project

To use measured relative humidity data, select the Rel. Humidity gages

radio button fe sl Rty gaoes . Click the open file folder button next to

the text box that appeared with the radio button that was selected

Lacations table: I =

A file browser (Figure 7.7) allows you to select the dBASE Relative
humidity gage location table. The relative humidity gage location table
must be prepared by the user following the format described in Section 3.

#2 Import Table Hmdg

File Marme: Directonies: K.
[l d:havswat™1\avawatdbhexample]
hoplpcp.dbf - = d - Cancel

O

B hoplpcp.dbf = avswat™1

B hop2pcp.dbf = avswatdb

1 hop3pcp.dbf &= cxamplel

(B hopdpcp.dbf £ amask

B hac.def £ dem

B nutrient.dbf £ info

™ ocofark, dbf ﬂ £ landuse ﬂ
Ligt Filez of Type: Drrives:
[dEASE = 4 =l
Figure 7.7

Highlight the name of the relative humidity gage location table and click
OK or double click the selection.

The relative humidity gage locations will be loaded in the SWAT View as
the Humgages point theme, and the data path will be displayed in the text
box.

3. 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 7.8).
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2 Weather data definition

d:havawat™ \avawatdbhexample] | (2

d:havawat™1 vavawatdbhexample] | 2

Figure 7.8
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 use 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 7.9).

Figure 7.9
Click OK.
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SEcTION 8: CREATION OF INPUT

The Input menu is one of four new menus introduced in the SWAT View.
The items contained in the Input menu allow the user to build database files
containing the information needed to generate default input for SWAT. Select the
Input menu using the mouse or pressing the ALT+1 keys. Several commands
are listed on the Input menu (Figure 8.1). 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.

#2 newl_swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

Eile Edit Miew Ihems Editlnput  Simulation  Beports  Window  Help

a&%ﬁ E Weather Stations Chrl+a
Wwiite Al Ctril+E
|@I h | [\F\ @JQH “wirite Configuration File [ fig) Chrl+C
“winte Soil Data [ zal] Chil+D
ﬂ Wi eagages 4 Wite Wweather Generator Data [won]  Chil+E
* Wwinte Subbasin General Data [ zub) Chrl+F
ﬂ Tempgages Wwinte HRL General Diata [ hru) Chl+G
A& Wwiite Main Channel Diata [Lite] Chil+H
# Raingages Wiite Groundwater D ata [.gw] Chil+l
- Wit M ater Use Data [wuz) Clrl+J
¥ Subbasins Wwiite Management Data [ rgt) Chrl+k.
- “winite Soil Chemical Diata [ chm) Clrl+L
v i}’\ij“ ‘wiite Pond Data [ pnd) Ctrl+d
Winte Stream Water Qualiby Data [zwg] Chil+h

o SoilClass -
e | Yo

Figure 8.1

Before SWAT can be activated, the initial watershed input values must be
defined. These values are set automatically based on the watershed delineation
and land use-soil 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 Input menu. The individual
Write commands have been left on the menu for debugging purposes. The
majority of users will perform the first option.
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SECTION 8.1: WRITE ALL

1. Select the Write All item from the Input menu on the SWAT View (or press
Ctr1+B) (Figure 8.2).

i newl.swat - AYSWAT 2000 - Blackland Research Center - Ver. 1.0

Eile  Edit Wiew TIheme Edit Input  Simulation  Beports  Window  Help

-E athr Stations
BRI IRER Ve

Wirite Configuration File [ fig) Chrl+C
e [rata (i sal] [t
] Meagages e winitetWeathen Generatar ataiwan] [tk
L UntesubbasFehenal Data stk [Efrfek
ﬂ Tempgages vt HE L remeralrata | ) [ty
& Siriteitd ain Ehammnel ata ] el [EfrlH
ﬂ Raingages wntedaraundimaten et awl [t
= sentelstaten e [rata [ mms] [l
¥ Subbasins write W Emaaenent [ata [imagt] (i
[ winte Sl EhemeallEta ] chm] [t
ﬂ el Site Hapd Eata | prd) =trlehd
N write. Strearm Shiater Mol EataLewma] e
| Soiltlass 7
[ Tx3s7
mzr 1 x
Figure 8.2

a. The Write All Inputs dialog box will appear to verify that all input is to be
generated at once (Screen 8.3). Click No to abort. Click Yes to proceed.

Write All Inputs

9 Are yoL sure pou want toowrite all the input data’?
Mo |

b. The Current Status of Input Data message box that lists the different
databases being generated appears (Figure 8.4). As each database is
completed, a check mark appears next to the database name and a beep
sounds.

Figure 8.3
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i Current Statusz of Input Data ...

<l

' atershed Configuration File [ fig]
Soil Input [Lzal]

YWwieather Generator [nput [ wgn]
Subbazin General Input [ zub)
HRE U General Input [ i)

bain Channel Input [Lrte]
Groundwater Input [ gw]

Wwiater Use [nput [wus]

b anagement |nput [ mgt]

Soill Chemical Input [.chm]

FPond [hput [.pnd]

Stream 'water Quality [nput [ swg)

E e EEEEEER B E

Figure 8.4

c. When writing of the .sub (subbasin general input) database begins, a
prompt box appears (Figure 8.5) offering two options for defining
Manning's roughness factor for the tributary channels in all subbasins.

Manning's “n" for all the tributary channels

& default value will be zet = 0074
Do you want to change it?

ez

Figure 8.5

Click No to accept the default value (0.014). Click Yes to open the
Manning’s Roughness Factor “n” dialog (Figure 8.6).
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*2. Manning's Roughness Factor "n"

Figure 8.6

Enter the input value in the box labeled "Manning's n" or set its value by
browsing 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 8.7) offering two options for defining Manning's
roughness factor for the main channels in all subbasins.

Manning'z “n" for all the main channels

Figure 8.7

Click No to accept the default value (0.014). Click Yes to open the

Manning’s Roughness Factor “n” dialog (Figure 8.6).

Enter the input value in the box labeled "Manning's n" or set its value by
browsing 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.
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e. When writing of the .mgt (management input) database begins, a prompt
box appears with two options for defining plant growth heat units (Figure
8.8):

Management data options

Flant groveth heat unitz may be;

1] estimated for each land cover uzing local climatic data
9 2] zet to default values

The climatic data base used to estimate plant heat units

cohtains data for the LS only, Estimate?

Figure 8.8

i. Yes may be chosen only for watersheds in the United States. If you
click Yes, the plant heat units will be calculated from local climatic
parameters stored in an internal weather generator database.

ii. If you click No, a dialog box will appear asking for a default heat unit

value (Figure 8.9). 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.

i Enter a numer in the range 0 - 2000

Flease enter an initial estimate of the ak
number of heat unitz ta bring the plant ko maturiky;
[ Cancel

Figure 8.9

f. When all databases have been built, a message box will be displayed
(Figure 8.10).

Finizhed writing input data
You can how praceed with the "Simulation'

Figure 8.10
Click OK to proceed.

You can activate the Write All command in the same way at any later
time. In this case, a confirmation dialog pops up (Figure 8.11).
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Write All Inputs

9 Are yoL sure pau want toowrite all the input data’?

Figure 8.11

Click No to abort the process. Click Yes to proceed.

Note: If you make changes to inputs using the commands under
the Edit Inputs menu and then reactivate the Write All

command under the Input menu, all your editing changes
will be overwritten by the default values.

You can abort any current writing process by clicking the stop button
located in the lower right corner of the ArcView screen near the status bar.
You can activate the Write All command at any later time. In this case a
different confirmation dialog pops up (Figure 8.12).

& Write All Inputs

Rewrite all the input filez?
0 Click the "Mao' button to write anly
the mizsing files

Mo | Cancel |

Figure 8.12

Click No to write only the missing initial inputs. Click Yes to proceed to
rewrite all the initial inputs. Click Cancel to abort any writing action.

. When all of the default inputs have been generated, you can move to the
Simulation menu and make a SWAT run (See Section 10) or edit the
default inputs using the editors activated under the Edit Inputs menu (See
Section 9).
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SECTION 8.2: INDIVIDUAL WRITE COMMANDS

1. 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 8.13), 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, and stream water quality data.

2 newl_swat - AYSWAT2000 - Blackland Research Center - Yer. 1.0

Eile Edit Miew Theme Edit Input  Simulation  Beports  Window  Help

+| [EF|Rc|E esther Stations e
k| I@|E it Al ChkE

‘Wwiite Configuration File [.fig) Chrl+C
2 SWAT View

Wwinite Soil Data [.zol] Chrl+Dr
ﬂ W eagages i Wiite \Weather Generator Data [wgn]  Chi+E
* Wite Subbazin General Data [ zub) Chrl+F
ﬂ Tempgages Wihite HR I General D ata [ ) Chrl+z
& Write kain Channel Diata [rte) Ctrl+H
| Raingages Wwiite Groundwater Data [.gw] Chrl+l
- Wwinite Wiater Llze D ata [ wusz) Chrl+l
¥ subbasins Wirite Management Diata [rmgt] Chrl+K.
- Write Saoil Chemical D ata [.chm) Chrl+L
vl fj{}jm Wiite Pond Diata [ pnd] Ctrl+h
Wirite Stream bw/ater Quality Data [ swg] Chl+H L
] SoilClass 7
| T /
Figure 8.13

a. To write SWAT input databases individually, begin by selecting the Write
Configuration File (.fig) command from the Input menu (or press
Ctrl+C). This selection generates the watershed configuration file (see
Soil and Water Assessment Tool User's Manual, Version 2000, Chapter 2
and Appendix B). When the file has been written, a message box will pop
up (Figure 8.14).

0 Completed the *' fig" file

Figure 8.14
Click OK to proceed.
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b. From the Input menu, select Write Soil Data (.sol) (or press Ctr1+D).
This selection generates the HRU soil data (see the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 22). When the
data files have been written, a message box will pop up (Figure 8.15).

0 Completed the " zol" files

Figure 8.15
Click OK to proceed.

c. From the Input menu, select Write Weather Generator Data (.wgn) (or
press Ctr1+E). This selection generates the subbasin weather generator
data (see Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 13). When the data files have been written, a message box will
pop up (Figure 8.16).

Figure 8.16
Click OK to proceed.

d. From the Input menu, select Write General Subbasin Data (.sub) (or
press Ctr1+F). This selection generates the general subbasin data (see
Soil and Water Assessment Tool User's Manual, Version 2000, 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 8.17).

O Completed the "' sub" files

Figure 8.17

Click OK to proceed.
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e. From the Input menu, select Write General HRU Data (.hru) (or press
Ctrl+G). This selection generates the general HRU data (see Soil and
Water Assessment Tool User's Manual, Version 2000, Chapter 19). When
the data files have been written, a message box will pop up (Figure 8.18).

Figure 8.18
Click OK to proceed.

f. From the Input menu, select Write Main Channel Data (.rte) (or press
Ctrl+H). This selection generates the subbasin main channel data (see
Soil and Water Assessment Tool User's Manual, Version 2000, 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 8.19).

Figure 8.19
Click OK to proceed.

g. From the Input menu, select Write Groundwater Data (.gw) (or press
Ctrl+T1). This selection generates the HRU groundwater data (see Soil
and Water Assessment Tool User's Manual, Version 2000, Chapter 24).
When the data files have been written, a message box will pop up (Figure
8.20).

6 Completed the ".gw' files

Figure 8.20

Click OK to proceed.
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h. From the Input menu, select Write Water Use Data (.wus) (or press
Ctrl1+J). This selection generates the subbasin water use data (see Soil
and Water Assessment Tool User's Manual, Version 2000, Chapter 21).
When the data files has been written, a message box will pop up (Figure
8.21).

Figure 8.21
Click OK to proceed.

i. From the Input menu, select Write Management Data (.mgt) (or press
Ctrl+K). This selection generates the HRU management data (see Soil
and Water Assessment Tool User's Manual, Version 2000, 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 8.22).

Figure 8.22
Click OK to proceed.

j.  From the Input menu, select Write Soil Chemical Data (.chm) (or press
Ctrl+L). This selection generates the HRU soil chemical data (see Soil
and Water Assessment Tool User's Manual, Version 2000, Chapter 23).
When the data files have been written, a message box will pop up (Figure
8.23).

O Completed the ", chm'' filez

Figure 8.23
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Click OK to proceed.

. From the Input menu, select Write Pond Data (.pnd) (or press Ctr1+M).
This selection generates the subbasin pond data (see Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 28). When the
data files have been written, a message box will pop up (Figure 8.24).

Figure 8.24
Click OK to proceed.

From the Input menu, select Write Stream Water Quality Data (.swq) (or
press Ctrl+N). This selection generates the subbasin stream water
quality data (see Soil and Water Assessment Tool User's Manual, Version
2000, Chapter 27). When the data files have been written, a message box
will pop up (Figure 8.25).

Figure 8.25
Click OK to proceed.

. When all of the default inputs have been generated, you can move to the
Simulation menu and make a SWAT run (See Section 10) or edit the

default inputs using the editors activated under the Edit Inputs menu (See
Section 9).
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SEcTION 9: INPUT MODIFICATION—POINT SOURCES

The Edit Input menu is one of four new menus introduced in the SWAT
View. The Edit 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 Input menu using the mouse or by pressing the ALT+D keys.
Five items are listed on the Edit Input menu (Figure 9.1).

=

! newl.zwat - AYSWAT2000 - Blackland Bezearch Center - Ver. 1.0

Eile Edit  Yiew Iheme lnput Simulation  Beports  Yindow  Help

. . @ Databases Chrl+0

Inlet Dizcharges Clrl+2
{" SWAT View Reservairs Ctrl+3
+7 ifeagages ;i Subbasing data Cirl+4
L
ﬂ"T Tempaanges ’J_‘ 'LLLL‘
Figure 9.1

The second item of the Edit 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).

1. Select Point Source Discharges from the Edit Input menu (or press
Ctrl+1) (Figure 9.2).

2 newl_ swat - AYSWAT 2000 - Blackland Research Center - Ver. 1.0

E'Ie Ed't Hiew Iheme lﬂDUt Simulation  Beports  Window  Help
Databasas Chil+0 I
Baint Source Discharges  Chil+l
Chil+2
Beszervoirz Chil+3
Subbasing data Chrl+4 |

Y

Inlet Dizcharges

ﬂ Meagages o
-
=)

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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O Mo "Point Dizcharges' in the 'w aterzshed!

Figure 9.3

The Edit Point Discharges Inputs dialog pops up (Figure 9.4) if at least one
point source of discharge was set in the watershed (see Section 5).

#2 Edit Point Discharges Inputs

Select Subbasin:

L«

Figure 9.4
All subbasins containing point sources are listed.

. To edit point source data for a subbasin, click on the number of the subbasin
on the list. The Point Discharges Data dialog box will open, displaying the
data for the point source in the selected subbasin (Figure 9.5).
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aﬂ‘ Point Dizcharges data: Subbasin 1

&+ Constant " Annual Records " Monthly Becords Daily Records
Canztant Daily Loadings
W ater Flow [ 0000 [m3
Sediment [ 0000] [ten]
Organic Mitrogen 0000 [kal
Organic Phosphorus 0000 [kal
Mitrate (MO3) 0000 [kagl
Mineral [zoluble] Phosphorus 0.000 ) [kg]
Ammonia (MH3) 0.000 [ka]
Mitrite [NO2) 0,000 [kal
Conservative Metal #1: noonl [kal
Conzervative Metal $2 0.000| [ka]
Conzeréative Metal f3: 0000 [kal
Persistent Bacteria o000 [# Bact100ml]
Less Persistent Bacteria [ ooo0 [ bact/100m)

Figure 9.5

Point source data may be summarized in one of four formats: constant daily
loadings, average annual loadings, average monthly loadings, and daily
loadings. Four radio buttons are located at the top of the dialog box for the
user to select the data format they prefer.

a. Constant Daily Loadings. By default, this radio button will be enabled. If
the point source loadings are to be input as constant daily loadings, verify
that the radio button labeled “Constant” ' Canstant s selected.

This option allows the user to enter the following data: average daily water
loading [m®], sediment loading [tons], organic Nitrogen [kg], organic
Phosphorus [kg], Nitrate (NOs) [kg], mineral (soluble) Phosphorus loading
[kg], Ammonia (NHs) [kg], Nitrite (NO2) [kg], Conservative Metal #1 [kg],
Conservative Metal #2, Conservative Metal #3 [kg], Persistent Bacteria
and Less Persistent Bacteria (both in [ # bacteria/100 ml]) as required by
the SWAT model (see the Soil and Water Assessment Tool User's
Manual, Version 2000, 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 9.6). If data for any
conservative metal is input, the type of metal should be specified.
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Constant D aily Loadings

Wfater Flow [ oo [mi3]
Sediment [ 0.000) [ten]
Organic Mitragen [ 0000 [kg
Organic Phosphorus 0,000 [ka]
Mitrate [MO3) 0,000 [ka]
Mineral [zoluble)] Phosphorus 0000 [ka]
Ammaoria [MH3) [ 0000 [kg]
Mitrite: [NO 2] 0000 [kl
Conzervative Metal #1: 0.o00]  [kal
Conzervative Metal #2 0.000 | [kal
Conzervative Metal #3: 0.000 | [kal
Ferzistent Bacteria o000 [# Bactd100m]
Less Persiztent Bacteria o000 [# bact100ml)]
Figure 9.6

b. Average annual daily loadings. If the point source loadings are to be

input as average daily loadings for each year, verify that the radio button
labeled “Annual Records”  AnnualFiesaids jg selected.

The Average Annual Daily Loadings section in the dialog box is now
enabled (Figure 9.7).

Awverage Annual Daily Loadings:
|

Figure 9.7

This option requires the user to summarize daily loadings by year (see the
Soil and Water Assessment Tool User's Manual, Version 2000, 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 left of the text box.

ii. A prompt box will appear so that the user can specify the format of the
file containing the average annual point source loadings (Figure 9.8).
Select dBASE (.dbf) or text file (.txt) and click OK.

) Average Annual Daily Loadings

Choosze the kind of table
7 ] Cancel

I “ tat file [comma delimited)

Figure 9.8
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iii. 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 9.9).

{." Average Annual Daily Loadings
File M arre: Directonies: K |
| d:havewat™ 1 savswatdbhexample
[ hopOpcp.dbf - = d - Cancel |
B hoplpecp.dbf = avswat™
B hop2pep.dbf = avswatdb
B hop3pecp.dbf &= examplel
B hopdpcp.dbf £ amazk
B e dbf £ dem
B rutrient, dbf £ infa
™ ocobork, dbf ﬂ £ landuze ﬂ
Lizt Files of Type: Cirives:
[ dBASE =4 =]
Figure 9.9

iv. Select the file and click OK (or double click the selection).

. 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 radio button labeled “Monthly Records” * MerthlsRecards js selected.

The Average Monthly Daily Loadings section of the dialog box is now
enabled (Figure 9.10).
Syerage Monthiy Daly Loadings:

=] |

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
2000, 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 left of the text box.

ii. A prompt box will appear so that the user can specify the format of the
file containing the monthly point source loadings (Figure 9.11). Select
dBASE (.dbf) or text file (.txt) and click OK.
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{." Average Monthly Daily Loadings

Choose the kind of table ok

*.dbf file [ztring fields)] Cancel

* bt file [comma delimited]

Figure 9.11

iii. 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 9.12).

{." Average Monthly Daily Loadings

File M arne; Directaories: Ok |
| d:havewat™ 1 vavswatdbhexample
hopOpcp.dbf - = dh - Cancel |

O

(1 hoplpcp.dof = avawat™1

(1 hopZpcp.dbf = avswatdb

[ hop3pcp.dof &= examplel

B hopdpop.dbf £ amaszk

B luc.dbf £ dem

B nutrient. dbf £ info

™ ocofark, dbf ﬂ £ landuze ﬂ
Lizt Filez af Type: Drrives:
[ dBASE = 4 =]
Figure 9.12

iv. Select the file and click OK (or double click the selection).

Daily Loadings. If the point source loadings are to be input summarized
on a daily basis, verify that the radio button labeled “Daily Records”

& Daily Becords is selected.

The Daily Loadings section of the dialog box is now enabled (Figure 9.13).
Draily Loadings:

=] |

Figure 9.13

This option requires the user to summarize loadings by day (see the Soil
and Water Assessment Tool User's Manual, Version 2000, Chapter 31).
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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 left of the text box.

ii. A prompt box will appear so that the user can specify the format of the
file containing the average daily point source loadings (Figure 9.14).
Select dBASE (.dbf) or text file (.txt) and click OK.

#2 Daily Loadings

Choose the kind of table o

* dbf file [ztring fieldz] Cancel

* bt file [comma delimited)

Figure 9.14

iii. 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 9.15).

#2 Daily Loadings

File M arne; Directaries: ok |
(] d:havewat™ 1 avamatdbiesample
hopOpcp.dbf - B dh - Cancel |

O

(1 hoplpcp.dof = avswat™1

(1 hopzZpcp.dof = avswatdb

[ hop3pcp.dof = examplel

(1 hopdpcp.dof £ amask

B luc.dbf £ dem

B nutrient. dof £ info

™ ocofark, dbf ﬂ 1 landuze ﬂ
Lizt Filez of Type: Dirives:

[dEASE N =1
Figure 9.15

iv. Select the file and click OK (or double click the selection).

. Click Exit in the Edit Point Discharges Input dialog box to return to the current
project.
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SEcTION 10: INPUT MODIFICATION—INLET DISCHARGES

The Edit Input menu is one of four new menus introduced in the SWAT
View. The Edit 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 Input menu using the mouse or by pressing the ALT+D keys.
Five items are listed on the Edit Input menu (Figure 10.1).

i newl. swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

Eile  Edit  Miew Iheme lnput Simulation  Beports  Window  Help

. . gl (RS @ Databases Chrl+0
Boirt Source Dizcharges  Chrl+1
w Inlet Dizcharges Ctrl+2
i SWAT View Besereairs Cirl+3
o Weagages ;i Subbazing data Chrl+4
W
*U"T Tempaages ’J_‘ 'L'LH
Figure 10.1

The third item of the Edit Input menu allows the user to edit the inlet

discharge loadings. Inlet discharges are added to the watershed configuration
during the watershed discretization (see Section 5).

1. Select Inlet Discharges from the Edit Input menu in the SWAT View (or
press Ctr1+2) (Figure 10.2).

2 newl_swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

Eile  Edit Miew Theme lnput Simulation  Beports  Window  Help

. . @ Datal:ua&as Cirl+0 @ .

= Boint Source Discharges Chil
w t —

nlet Dizcharges

-"'- SWAT View Beservoirs Ctrl+3
+ eagages = Subbazing data Crl+4 |
-
ﬂ Tempgages
Figure 10.2

If no inlet sources are defined in the watershed (See Section 5), a dialog box
notifies the user (Figure 10.3).

154



Figure 10.3

The Edit Inlet Discharges Inputs dialog pops up (Figure 10.4) if at least one
inlet discharge was set in the watershed (See Section 5).

#2 Edit Inlet Dizcharges Inputs

Select Subbaszin;

Figure 10.4
All subbasins into which inlet discharges drain will be listed.

2. To edit the inlet discharges data associated with a subbasin, click on the
number of the subbasin on the list. The Inlet Discharges data dialog box will

open, displaying the data for the inlet discharge associated with the selected
subbasin (Figure 10.5).
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il Inlet Dizcharges data: Subbasin 4

' Constant " Annual Becords i~ Monthly Records ¢ Daily Records
Constant Daily Loading
‘wéater Flow [ 0000 [m3
Sediment [ 0000 [ton]
Organic: Mitragen [ ooon0 [kal
Organic Phosphonus [ oooo [kal
Nitrate [NO3] [ 0000 [kal
Mineral [zoluble] Phozphorus [ oo [kal
Ammania [MH 3]  nooo [kal
Ritrite (RO 2] [ ooon [kal
Conzervative Metal #1: 0000 [kal
Consenvative Metal #2 : 0.000 ) [ka]
Conzervative Metal #3: o000, [Ikal
Persistent Bacteria |_nnnn' [# bact#100ml]
Less Persistent Bacteria r_|:||:||:|-|j' [ bact100rm]
dohrerane Annual Ealrioadings:
gl |
r‘werage farthli il L eadings
|

ey Loading s:

Ok,

Help

Figure 10.5

Inlet discharge data may be summarized in one of four formats: constant daily
loadings, average annual loadings, average monthly loadings, and daily
loadings. Four radio buttons are located at the top of the dialog box for the
user to select the data format they prefer.

a. Constant daily loadings. By default, this radio button will be enabled. If
the inlet discharge loadings are to be input as constant daily loadings,
verify that the radio button labeled “Constant” ' Constart. js selected.

This option allows the user to enter the following data: average daily water
loading [m?], sediment loading [tons], organic Nitrogen [kg], organic
Phosphorus [kg], Nitrate (NOs) [kg], mineral (soluble) Phosphorus loading
[kg], Ammonia (NHs3) [kg], Nitrite (NO2) [kg], Conservative Metal #1 [kg],
Conservative Metal #2, Conservative Metal #3 [kg], Persistent Bacteria
and Less Persistent Bacteria (both in [ # bacteria/100 ml]) as required by
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the SWAT model (see the Soil and Water Assessment Tool User's
Manual, Version 2000, 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 10.6). If data for any
conservative metal is input, the type of metal should be specified.

Conztant Daily Loadings
“Water Flow [ 0000 [m3]
Sedimert [ 0000 [ten]
Organic Mitrogen [ 0.oo0 [ka]
Organic Phozphorus [ noon [ka]
Mitrate [MO3) 0,000 F [kal
Mineral [zaluble) Phozphorus 0.000| [ka]
Ammoria [NH3] [ 0000 [kq]
Nitrite [MO2] 0000 [kal
Conzeryative Metal #1: 0000 [kal
Congeryative Metal #2 : 0.000 | [ka]
Corseryative Metal #3: 0.000 ) [ka]
Persistent Bacteria noon [# bact100m]
Lezz Persistent Bacternia [ o.oon [# bactd100ml]
Figure 10.6

b. Average annual daily loadings. If the inlet discharge loadings are to be
input as average daily loadings for each year, verify that the radio button
labeled “Annual Records” * Annuslfiesaids s selected.

The Average Annual Daily Loadings section in the dialog box is now
enabled (Figure 10.7).

Awerage Annual Daily Loadings:
|

Figure 10.7

This option requires the user to summarize daily loadings by year (see the
Soil and Water Assessment Tool User's Manual, Version 2000, 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 left of the text box.

ii. A prompt box will appear so that the user can specify the format of the
file containing the average annual inlet discharge loadings (Figure
10.8). Select dBASE (.dbf) or text file (.txt) and click OK.
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i’.‘ Average Annual Daily Loadings

Choose the kind of table K

Cancel

il

Figure 10.8

iii. A browser will be displayed, allowing the user to select the dBASE file
(.dbf) or text file (.txt) file containing the inlet discharge data from disk
(Figure 10.9).

#! Average Annual Daily Loadings

File Mame: Directanies: ok |
| d:havsmat™ 1 havawatdbhesamplel

hopOpop. dbf - = dh - Cancel |

0

B hoplpep.dbf = avswat™1

B hop2pep.dbf = avswatdb

B hop3pep.dbf &= examplel

(B hopdpcp.dbf £ amask

B e dbf £ dem

(B rutrient. dbf £ info

™ ocofork, db ﬂ £ landuse ﬂ
Lizt Files of Type: Drrives:
[ dBASE =l |4 =]
Figure 10.9

iv. Select the file and click OK (or double click the selection).

. Average monthly daily loadings. If the inlet discharge loadings are to be
input as average daily loadings summarized on a monthly basis, verify that
the radio button labeled “Monthly Records” * ManthlyBecards. js selected.

The Average Monthly Daily Loadings section of the dialog box is now
enabled (Figure 10.10).
Ayerage Monthly Daily Loadings:

=] |

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

158



2000, 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 left of the text box.

ii. A prompt box will appear so that the user can specify the format of the
file containing the monthly inlet discharge loadings (Figure 10.11).
Select dBASE (.dbf) or text file (.txt) and click OK.

{." Average Monthly Daily Loadings

Choose the kind of table o

* dbf file [ztring fieldz] Cancel

* bt file [comma delimited)

Figure 10.11

iii. A browser will be displayed, allowing the user to select the dBASE file
(.dbf) or text file (.txt) file containing the inlet discharge data from disk
(Figure 10.12).

{." Average Monthly Dailly Loadings

File M amme: Directanies: ok |
| d:havsmat™ 1 havawatdbhesamplel
hopOpcp. dbf N EES - Cancel |

0

B hoplpep.dbf = avswat™1

B hop2pep.dbf = avswatdb

B hop3pep.dbf &= examplel

(B hopdpcp.dbf £ amask

B e dbf £ dem

(B rutrient. dbf £ info

™ ocofork, db ﬂ £ landuse ﬂ
Lizt Files of Type: Dirives:
[dBASE =l |4 E3

Figure 10.12

iv. Select the file and click OK (or double click the selection).
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d. Daily Loadings. If the inlet discharge loadings are to be input summarized
on a daily basis, verify that the radio button labeled “Daily Records”

¢ Daiy Recards 1o solected.

The Daily Loadings section of the dialog box is now enabled (Figure

10.13).
Draily Loadings:

(=] |

Figure 10.13

This option requires the user to summarize loadings by day (see the Soil
and Water Assessment Tool User's Manual, Version 2000, 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 left of the text box.

ii. A prompt box will appear so that the user can specify the format of the

file containing the average daily inlet discharge loadings (Figure
10.14). Select dBASE (.dbf) or text file (.txt) and click OK.

£l Daily Loadings

Choose the kind of table Coe

..........................

* dbf file [ztring fieldz] Cancel

* tut file [camma delimited)

Figure 10.14

iii. A browser will be displayed, allowing the user to select the dBASE file
(.dbf) or text file (.txt) file containing the inlet discharge data from disk
(Figure 10.15).
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2 Daily Loadings

|

hopOpcp. dbf = dh

hop pop.dbf = avswat™
hop2pcp.dbf = avswatdb
hop3pcp. dbf &= cxamplel

hopdpop.dbf £ amazk
I dbE £ dem
rutrignt, dbf £ infa

Figure 10.15
iv. Select the file and click OK (or double click the selection).

3. Click Exit in the Edit Inlet Discharges Input dialog box to return to the current
project.
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SEcTION 11: INPUT MODIFICATION—RESERVOIRS

The Edit Input menu is one of four new menus introduced in the SWAT
View. The Edit 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 Input menu using the mouse or by pressing the ALT+D keys.
Five items are listed on the Edit Input menu (Figure 11.1).

i newl. swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

Eile  Edit  Miew Iheme lnput Simulation  Beports  Window  Help

. . @ Databases Chrl+0

Inlet Dizcharges Ctrl+2
:‘-‘ SWAT View Besereairs Cirl+3
o Weagages ;i Subbazing data Chrl+4
W
1 Tempaages ’J_‘ 1h'LH
Figure 11.1

The fourth item of the Edit Input menu allows the user to edit reservoir

parameters/inputs. Reservoirs are added to the watershed configuration during
the watershed discretization (see Section 5).

1. Select Reservoirs from the Edit Input menu (or press Ctr1+3) (Figure
11.2).
i newl_zwat - AYSWAT 2000 - Blackland Rezearch Center - Yer. 1.0

Eile Edit Miew Theme [nput Simulation  Beports  Window  Help

£ :g Datal:ua&es Chrl+0 E i 3 & h?
gk].lﬂ ]@1@{ |+?+E Buoint Source Discharges Chil+1 .

Chrl+2
a2 SWAT View

7 ieagages =
L ]
ﬂ Tempgages

Figure 11.2

Inlet Dizcharges
Bezervoirs
Subbazins data Chrl+4

.

If no reservoirs are defined in the watershed (See Section 5), a dialog box
notifies the user (Figure 11.3).
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O Mo Rezervoirz in the ' atershed!

Figure 11.3

The Edit Reservoirs Inputs dialog is displayed (Figure 11.4) if at least one
reservoir is defined in the watershed (see Section 5).
T

Eadoat § s

Figure 11.4
All subbasins containing reservoirs will be listed.

. To edit the parameters for a reservoir, click on the number of the subbasin in
which it is located. The Reservoir data dialog will open with the current data
for the selected subbasin (Figure 11.5).
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i Reservoir data: Subbasin 2
Reszerair data;
MORES January b IRESCO
IYRES I_D I.i‘werage annual release rate =]
RES_ES& | 1.0 [ha] RES_RA | 0.1 [m3ds]
RES_EVOL [ 150 povama) FEBTRE [ ey >
2 Jfar [ 100l (FLODEZAT [Janvary =
AR Lo HDTARGR l 1 [dlays]
IFS B
RES_vOL [ 100 pove ma e
- RESHH bt
RES_SED 1.0 [rmad] |
RES_NSED | 1.0/ [mg] -
RES_K [ 0.0 [mmdhi] WILRTHE 0000 [rm3/m3]
tonthly data
Jan. Feb. ki ar. Apr.
iy 8 ] | i | 70 (0%
OFLO A £ bl ay Jur. Jul. Aug.
STAAR ~ | I:I.Di D.Eli D.Di 0o [10%dm3]
Sep. Ock. Mo, Dec.
AR i 00 | 0| 0o | oo [10%4ma]
Lake ‘water Quality |
Help | ] |
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.

a. Reservoir data. The variable names listed in the Reservoir data dialog box
are defined in the Soil and Water Assessment Tool User's Manual,
Version 2000, Chapter 29.

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 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. You can move to the next
parameter by pressing the TAB key.

If the current value of the parameter is out of range, a message box like
the one in Figure 11.6 appears.
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i Check RESE¥OL

Figure 11.6

Click OK. The parameter is reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to
variables may not be reasonable for your watershed. All
tables containing the variable ranges are located in the
linstallation dirlavswatdb directory. The names of the files
are the three letter extensions of the SWAT ASCII input
files listed in the Soil and Water Assessment Tool User's
Manual, Version 2000, followed by “rng.dbf’. As an
illustration, the reservoir parameter ranges are stored in
“resrng.dbf”

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
| Measured daily outflow

=]
Measzured monthly outflom .:}

Simulated - T arget release

Measured daily outflow

Figure 11.7

A section of the dialog box labeled ‘Resdayo table” is enabled (Figure
11.8).

RESDAYD table

=] |
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Figure 11.8
Click the open file folder button .

A prompt box will appear so that the user can specify the format of the

file containing the daily reservoir outflow data (Figure 11.9). Select
dBASE (.dbf) or text file (.txt) and click OK.

#2 Daily Reservoir outflow table

Choose the kind of table o

* dbf file [ztring fieldz] Cancel

* bt file [comma delimited)

Figure 11.9

A browser will be displayed, allowing the user to select the dBASE file
(.dbf) or text file (.txt) containing the daily reservoir outflow data from
disk (Figure 11.10).

{." Daily Beservoir outflow table

File: M arne: Directories: Ok |
Il d:havswat™ 1 avswatdbhexample]

D hoplpcp.dbf - = dh - Cancel |
(1 hoplpcp.dof = avawat™1
(1 hopZpcp.dbf = avswatdb
[ hop3pcp.dof &= examplel
B hopdpop.dbf £ amaszk
B luc.dbf £ dem
B nutrient. dbf £ info
M ocofork. dbf ﬂ £ landuze ﬂ
Lizt Filez af Type: Drrives:
[ dBASE = 4 =]

Figure 11.10

Select the file and click OK (or double click the selection).

. Monthly Reservoir Outflow data. If Measured monthly outflow is

selected from the IRESCO drop-down list (Figure 11.11), the user is
required to create a data table containing the monthly outflow
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information for the reservoir following the format specified for Reservoir
Monthly Outflow in Section 3.3.

IRESCO
| Measured manthly autflow =]

Y

Ayverage annual releaze rate 2=

heazured monthly autflow

Simulated - T arget release

Figure 11.11

A section of the dialog box labeled ‘Resmono table” is enabled (Figure
11.12).
RESMOND table

=] |
Figure 11.12
Click the open file folder button .

A prompt box will appear so that the user can specify the format of the

file containing the monthly reservoir outflow data (Figure 11.13). Select
dBASE (.dbf) or text file (.txt) and click OK.

:-ﬂ‘ Monthly average daily Rezervoir outflow table

Choose the kind of table o

*.dbf file [ztring fieldz] Cancel

* tut file [comma delimited)

Figure 11.13

A browser will be displayed, allowing the user to select the dBASE file
(.dbf) or text file (.txt) containing the data from disk (Figure 11.14).
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{." Monthly average daily Rezervoir outflow table

File M arne: Directonies: K |
Il d:havswat™1\avswatdb\example]

[ hopOpcp.dbf - = d - Cancel |
B hoplpecp.dbf = avswat™
B hop2pep.dbf = avswatdb
B hop3pecp.dbf &= examplel
B hopdpcp.dbf £ amazk
B e dbf £ dem
B rutrient, dbf £ infa
™ ocobork, dbf ﬂ £ landuze ﬂ
Lizt Files of Type: Drives:
[ dBASE =4 =]

Figure 11.14

Select the file and click OK (or double click the selection).

b. Reservoir water quality data. To define/edit water _quality parameters for
Lake "water Cuality

the reservoir, click the Lake Water Quality button

The Lake Water Quality dialog box will be displayed (Figure 11.15).
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iz Lake Water Quality data: Subbasin 2

Lake ‘W ater Quality data:

IREST |Januar5,| vl

IRES2 !Januar_',' Ti
LKPST_CONC ! 0.000° " [mgdm3]
PSETLR1 | 10.000 [rmdpear] s e l—”-“”“ (1/day]

PSETLRZ [ 10.000 [mpear] LKPSTAVOL | D000 [miday]
NSETLRT [ 5500 [mivear] LKPsT koG | 0000 [m3/day]
NSETLRZ [ 5500 [mdpear] LKPSTSTL | 0000 [miday]
CHLRa [ 1000 LKPST_RSP [ C.000 [miday]
SECOR [ 1.000 [m] LKPST Mix | 0000 [meday]
RES_ORGP[  0.000 [maPAl LKSPST_CONC [ 0.000 [mg/ma)
RES_SOLF [ 0.000 [mgFy] LKSPST RE& [ 0.000 [1/day]
RES_ORGN[ 0.0 fmg /] LksPsT_BRY [ 0011 [méday]
RESNO3 [ 0000 [mg b LKSPST ACT [ 0.000 [m]
RES_MHZ [ 0.000 [mahd]

RES_NDZ [ 0.000 [mag M/l

Figure 11.15

The variable names listed in the Lake Water Quality data dialog box are
defined in the Soil and Water Assessment Tool User's Manual, Version
2000, Chapter 30.

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. You can move to the next
parameter by pressing the TAB key.

If the current value of the parameter is out of range, a message box like
the one in Figure 11.16 appears.
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#2 Check SECCIR

Figure 11.16

Click OK. The parameter is reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to
variables may not be reasonable for your watershed. All
tables containing the variable ranges are located in the
linstallation dirfavswatdb directory. The names of the files
are the three letter extensions of the SWAT ASCII input
files listed in the Soil and Water Assessment Tool User's
Manual, Version 2000 followed by ‘rng.dbf’. As an
illustration, the reservoir parameter ranges are stored in
“resrng.dbf”

3. Once all parameters are properly set, click OK to exit the Lake Water Quality
of Reservoir data dialog boxes and save the current settings. Click Cancel to
exit the Lake Water Quality or Reservoir data dialog boxes without saving.

170



SEcTION 12: INPUT MODIFICATION—SUBBASINS

The Edit Input menu is one of four new menus introduced in the SWAT
View. The Edit 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 Input menu using the mouse or by pressing the ALT+D keys.
Five items are listed on the Edit Input menu (Figure 12.1).

";' newl_swat - AYSWAT 2000 - Blackland RBesearch Center - Yer. 1.0

Eile  Edit Miew Theme Input Simulation  Beports  Yindow  Help

@ Databases Chrl+0 @

- . = = Eoint Source Discharges  Chrl+1 : : .
w Inlet Dizcharges Chrl+2
_SWAT View Beservairs Cirl+3 ﬁ

+] ifeagages e Subbasins data Cirl+4 |
-
1"1 Tempaages

Figure 12.1

The fifth item of the Edit Input menu allows the user to edit land area,
channel, pond/wetland, and groundwater parameters/inputs.

Select the Subbasins data command on the Edit Input menu (or press Ctr1+4)
(Figure 12.2). This item is enabled only once the default Soil data is created (see
Section 8).

2 newl._swat - AVSWAT 2000 - Blackland Research Center - Yer. 1.0

Eile  Edit e Ihama lnput Simulation  Beports  Window  Help

. . Databases Chil+0

= Point Source Discharges  Cil+1
w t =

Inlet Dizcharges Chil+2

-=:.. SWAT Yiew Bezervoirs Chil+3
ﬂ il eagages = Subbazing data
L ]
ﬂ Tempgages
Figure 12.2

The Edit Subbasins Inputs dialog box is displayed (Figure 12.3).
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il Edit Subbaszin Inputs

Select Subbazin Select LandUze  Select Sail
2 FRST
3 AGRL
4
b
B | &
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 lists:
subbasins, landuses, soil types, and input files. The input files extensions listed
in the input file list are extensions given to the ASCII files required to run the
SWAT model. Descriptions of the parameters contained in each of these files can
be found in the Soil and Water Assessment Tool User's Manual, Version 2000.

When a subbasin is selected, the landuses and soil types present within the
subbasin appear in the adjacent lists. Specify the subbasin/landuse/soil
combination of interest by selecting an item from each category in the dialog box:

1. Select the subbasin number: the land use list updates to the land uses
simulated in the selected subbasin.

2. Select the land use type: the soils list updates to the soils simulated with the
selected land use in the selected subbasin.

3. Select the solil type.
4. Select the input file type.

The following sections review 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 2000).
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SECTION 12.1: EDIT SOIL PHYSICAL DATA (.SOL)

1.

Click on .Sol in the Select Input File list of the Edit Subbasin Inputs dialog
box. The soil physical data for the selected subbasin/landuse/soil (HRU) is
displayed in a dialog box. The new dialog box is titled Sol: Subbasin
# Landuse type_Soil name. (Figure 12.4). A complete description of the
variables is provided in the Soil and Water Assessment Tool User's Manual,
Version 2000, Chapter 22.

% Sol: 1_PAST_TX619 ]
Sol data;
By Soil By Layer
SHAk | wOLFPEN 50l 7 152.40 [mm]
NLAYERS [ 4 [1to10] SOL_BD 1.45 | [g/cm3]

HYDGRF  [& [A.B.CarD] soLawe [ 009 [mm/mm]
SOLZMX [ 203200 |[mm] SOLK [ 300.00 [mmdhi]
ANION_EXCL [ 0500 [faction] = SOLCBN | 073 [%salweight]
SOLCRK [ 0600 [m3/m3) | cuay [ 7.50 [%sol weight

EE1  [% zoil weight]
et o [% zoil weight]
LFS-LFS-SCL-SCL SAMND §5.89 ) 1=

ROCE, 1.29  [% total weight]
SOL_ALB 0.06 | [fraction]
LISLE_K 037 (0013t hed[m3 £ cm]]

Laad [ Sal SOL_EC 0.00 | [dSm]
Up 1 D ey |

H Elp | _. ......... I:ar”:e' ........... | I:I K

Figure 12.4

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 the parameter is shown.

. The data are separated into two groups, the first set of parameters pertaining

to the soil profile and displayed in the box labeled 'By Soil'. The second group
of parameters pertains to a particular soil layer and is displayed in the box
labeled 'By Layer'. The layer number is displayed at the bottom between the
Up and Down buttons Layer . Data for different layers in
the soil profile can be accessed by clicking these buttons.
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a. Edit data: Activate a parameter text box by clicking on it. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the
value of the parameter is out of range, a message box like the one in
Figure 12.5 will be displayed.

i Check AMION_EXCL

Figure 12.5

Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the linstallation
dirfavswatdb directory. The names of the files are the three
letter extensions of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

b. Load data: To load a new data set from a preformatted SWAT .sol file,
. Load [ 5ol]
click the Load (.Sol) button.
A prompt box containing a warning about the importance of properly
formatting the file to be imported will be displayed (Figure 12.6).

Waming

[ the loading . Sal' file iz not in the comect format, vou may get
9 an eror mezzage or the data will not be in the correct field(z).
Cortinue?

i [e]

Figure 12.6
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Click No to abort the importing procedure. To continue with the load, click
Yes. A browser will be displayed (Figure 12.7).

# Specify File

File Mame: Directaories; 0K
[ d:havamat™1newl

- = dh . Cancel
= avswat™
= newl
£ scenanios
£ watershed

Lizt Filez of Type: Drives:
[ Text Files [*. zall =] [d: =]

Figure 12.7

Select the soil input file (.sol) to be loaded and click OK (or double click
the selection). The soil data will fill the fields in the dialog.

. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box may pop up
like the one described above in Step 2.a. Click OK and return to editing and
correct the values.

. If the user saves the modified values, once the values are saved for the HRU
(by clicking the OK button in step 3), a new dialog box will be displayed
allowing the user to copy the modifications to other subbasin/land use/soil
data sets (Figure 12.8).

i Sol: 5_FRSD_PAD22

Extend the same data set to:
(Subbasing:————Landuzes: Soils:
& 4 & FRSD = paDz2
' Selected " Selected " Selected
Help | ..... N 0 ...... | oK |
Figure 12.8
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. If you do not want to copy the edited soil data to other data sets, click No.
The changes will have been saved for the individual HRU and no others.

. If you wish to copy the edited soil data to other data sets, proceed as
follows:

Specify in the Subbasins section of the dialog box the subbasins to
which the edited soil data will be copied. Select the All * &l putton

to copy to all the subbasins. If the changes are to be copied to only

certain subbasins, click the Selected ' Selected

subbasins.

button to specify the

When the Selected button is active, a list of subbasins will be
displayed (Figure 12.9).

* Selected

o

Figure 12.9

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To
select more than one subbasin, hold down the shift key while

highlighting the subbasin numbers.

. Specify in the Landuses section of the dialog box the landuse type(s)

within the specified subbasins to which the soil data will be copied.
Select the button labeled with the name of the original landuse

landuses.

When the Selected button is active, a list of landuses will be displayed
(Figure 12.10).
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{+ Selected

Figure 12.10

Highlight the landuse(s) to which you would like the data to be copied
from the new enabled list by clicking on the landuse code. To select
more than one landuse, hold down the shift key while highlighting

the landuse codes.

Specify in the Soils section of the dialog box the soil type(s) available
for the specified subbasins/landuse(s) to which the soil data will be
copied. Select the button labeled with the name of the original soil

soil types.

When the Selected button is active, a list of soil types will be displayed
(Figure 12.11).

* Selected

Figure 12.11

Highlight the soil type(s) to which you would like the data to be copied
from the new enabled list by clicking on the soil type code. To select
more than one soil type, hold down the shift key while highlighting
the soil type codes.

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.
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iv. Once you have made all your selections, click OK. The interface will

save all the settings changes and return to the Edit Subbasins Inputs
dialog box (Figure 12.3).
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SECTION 12.2: EDIT WEATHER GENERATOR INPUT DATA (.WGN)

1.

Click on .Wgn in the Select Input File list of the Edit Subbasin Inputs dialog
box. The parameters used to generate weather data for the subbasin are
displayed in a new dialog box titted Wgn: Subbasin # (Figure 12.12) A
complete description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 13.

#! Won: Subbasin 5

Wwieather Station Mame  [PASALINAZW WLATITUDE | 4052 [Degrees]
Fain_ YRS i—m [Tears] WLOMGITUDE r_:“'-éﬁ-[Degrees]
WELEY 328.3 [m]
tonthly parameter
& THEM " PR_W1 Jan. [ 1w [ :E
" TMPMN { GER Feb [ 407 Aug [ zin
" TMPSTDMS " PCPD Mar. [ 983 Sep [ 2443
" TMPSTOMN " RAINHHMX . [ 6% Ot [ 1ao3,
" PCPMM L B lﬁ Mo l-_‘ITFE-
e PCPSTD Lo Jun. %65 Dee | 472
£ PCPSKW " WNDAY [T]

)4 |

(W
fw
=
o
o

Load [ wagn] | Help |

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.

Figure 12.12

. The data are separated into two groups: the first set of parameters contains

variables that require a single value. Variables that require values for each
month of the year are located in the section of the dialog box labeled 'Monthly
parameters'. The data fields for the monthly parameters are accessed by
clicking the radio button to the left of the variable name of interest.

a. Edit data: Activate a parameter text box by clicking on it. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the
value of the parameter is out of range, a message box like the one in
Figure 12.13 will be displayed.
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i TMPMX Range Check

Figure 12.13

Click OK. The parameter is reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirfavswatdb directory. The names of the files are the three
letter extensions of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

b. Load data: To load a new data set from a preformatted SWAT .wgn file,

Load |
click the Load (.Wgn) H button.

A prompt box containing a warning about the importance of properly
formatting the file to be imported will be displayed (Figure 12.14).

Wamng

If the loading " gnt file is not ik the comect format, you may get
9 an erar mezsage or the data will not be in the corect field(z].
Continue?

Figure 12.14

Click No to abort the importing procedure. To continue with the load, click
Yes. A browser will be displayed (Figure 12.15).
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il Specify File

File M arre: Directonies: K |
| d:hepa-pesticidebcold_wr
() hartfard. won - = dh - Cancel |

B inapolis.won = cpaposticide
B cold_wh

Lizt Files of Type: Cirives:
| Text Filez [*.van] ] [d: ]

Figure 12.15

Select the weather generator input file (.wgn) to be loaded and click OK
(or double click the selection). The data will fill the fields in the dialog.

3. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box may pop up
like the one described above in Step 2a. Click OK and return to editing and

correct the values.
4. If the user saves the modified values, once the values are saved for the
subbasin (by clicking the OK button in Step 3), a new dialog box will be

displayed allowing the user to copy the modifications to other subbasin data
sets (Figure 12.16).

# Wgn: Subbaszin 5

Extend the zame data et ta:

i+ All the subbasins

" Selected subbasing

Help I

Figure 12.16
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a.

If you do not want to copy the edited weather generator data to other data
sets, click No. The changes will have been saved for the individual
subbasin and no others.

. If you wish to copy the edited weather generator data to other data sets,

proceed as follows:
In the dialog box, specify the subbasins to which the data will be copied.
Select the All the subbasins & althesubbasine pytton to copy to all

subbasins in the watershed. If the changes are to be copied to only certain

subbasins, click the Selected subbasins Qi button to

choose the subbasins.

When the Selected subbasins button is active, a list of subbasins will be
displayed (Figure 12.17)

¥ Selected subbasing

=

Figure 12.17

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To select
more than one subbasin, hold down the shift key while highlighting the
subbasin numbers.

Once you have made all selections, click OK. The interface will save all
the changes and return to the Edit Subbasins Inputs dialog box (Figure
12.3).
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SECTION 12.3: EDIT SUBBASIN GENERAL INPUT DATA (.SUB)

1.

Click .Sub item in the Select Input File list of the Edit Subbasin Inputs dialog
box. General subbasin parameters dealing with elevation bands, climate
change, and tributary channels are displayed in a new dialog box titled Sub:
Subbasin # (Figure 12.18). A complete description of the variables is provided
in the Soil and Water Assessment Tool User's Manual, Version 2000, Chapter
6.

# Sub: Subbasin 5

Subbazin general data:

HRUTOT | 3 TLaps [ 0000 [Caml  cHowd | 4719 )
LATITUDE I 40428364 | [degress] snp suR I 0.000 [ CH_K1 | 0.500 " fram.hr]

ELEY BE0.00 [m] CH_L1 I 5.066 [km] CH_M1 ! nma
PLAPS I 0.000 [mmdkm]  CH_S1 | 0.021  [midm] oz | 0.000 [pp]
[

* RFINC i ELEWE Jan. Feb. Mar. Apr. kday Jun.

FURBST ) Sl o [0000 [ oooo [ o000 [ 0000 [ 0000 [ 0000

" BADINC ¢ SMOEE Jul, Aug. Sep. Oct. Mo, Dec.
' HUMING I D.EIEIEII EI.EIEIEII EI.EIEIEII EI.EIDEII I:I.DEID! 0.000

(=]

Ok

Help | Cancel

Figure 12.18

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.

The data are separated into two groups: the parameters listed in the upper
portion of the dialog box are those that require only one value while the
parameters listed in the lower portion of the dialog box next to radio buttons
are those that require values for every month or elevation band. The data
fields for the parameters in the lower portion of the dialog box are accessed
by clicking the radio button to the left of the variable name.

Edit data: Activate a parameter text box by clicking on it. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the

value of the parameter is out of range, a message box like the one in Figure
12.19 will be displayed.

Note: The parameter HRUTOT cannot be edited.
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2 Check CH_L1

@ CH_L1 should be zet between 0.050 and 200.000

Figure 12.19

Click OK. The parameter is reset to the original value or to the closest range
limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
“rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

3. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box may pop up
like the one described above in Step 2. Click OK and return to editing and
correct the values.

4. If the user saves the modified values, once the values are saved for the
subbasin (by clicking OK in Step 3), a new dialog box is displayed allowing
the user to copy the modifications to other subbasin data sets (Figure 12.20).

#2 Sub: Subbasin 1

Extend the same data set to:

+ Al the subbasing

" Selected subbasins

Figure 12.20
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a.

Note: Values for the parameter HRUTOT are not allowed
to overwrite those in a different subbasin. Values for
all other variables will be updated.

If you do not want to copy the edited general subbasin data to other data
sets, click No. The changes will have been saved for the individual

subbasin and no others.

If you wish to copy the edited general subbasin data to other data sets,
proceed as follows:

In the dialog box, specify the subbasins to which the edited soil data will
be copied. Select the All the subbasins & Allthesubbasins hytton to copy to

all subbasins in the watershed. If the changes are to be copied to only
& Selected subbasing !

certain subbasins, click the Selected subbasins
button to choose the subbasins.

When the Selected subbasins button is active, a list of subbasins will be
displayed (Figure 12.21)

¥ Selected subbazing

=

Figure 12.21

Highlight the subbasin(s) to which you would like the data to be copied

from the new enabled list by clicking on the subbasin number. To select
more than one subbasin, hold down the shift key while highlighting the

subbasin numbers.

Once you have made all selections, click OK. The interface will save all
the changes and return to the Edit Subbasins Inputs dialog box (Figure
12.3).
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SECTION 12.4: EDIT HRU GENERAL INPUT DATA (.HRU)

1.

Click .Hru in the Select Input File list of the Edit Subbasin Inputs dialog box.
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 are displayed in a new dialog box titled Hru:
Subbasin #_Landuse type_Soil name (Figure 12.22). A complete description
of the variables is provided in the Soil and Water Assessment Tool User's
Manual, Version 2000, Chapter 19.

@ Hru: 5_FRSD_PAD22

Hru general data:

HRU_FF [ 00222623 (ke k]
SLSUBBSN [ GO.S7E | [m]
SLOPE | O.0GT [mém]
oM AL
LAT_TTIME [ 0.000 [days]
L&T_SED [ 0.000 [mg/l]
stsoil [ 0.000 [m)
CenMx [ 0000 fmm]
ESCO [ 0.000

EFCO [ 0000

RSDIN | 0.000 [kathal

ERORGM i 0.000

ERORGP 0.000

FILTERw i 0.000

IUREAN | Mo wban =l
URBLU Mo whan =
IRR | Ma lrigation Ea|
RRND [ =]

FLOM I l 0.000 ) [m34e]

L P

FLOWFR I 0.000 [fraction]
DORAIMN i 0.000 | [rrn]

0.000 [rarm ar 107 4m3]

TORAIN [ 0000 [hoyrs]
GORAIM 0.000 | [hatrs]
netar [ 0

IPOT | ot specified =]
POT_FR | 0000 [fraction]

POT_TILE [ 0000 [r3ss)
POT_vOL: | 0000 [10°4m3)
POT_vOL [ 0000 [10°4m3]
POT_MSED [ 0000 [rga)
POT_WOSL [ 0.000 [1/day]

Help Cancel DK

Figure 12.22

button,

Note: If the cursor is placed on top of any text box or
a short help description

(yellow label)

appears, and the range of variation for parameters is

shown.

Note: If the HRU was defined for an urban land type, the

variable URBLU will be set to that land type.

2. Edit data: Activate a parameter text box by clicking on it. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the
value of the parameter is out of range, a message box like the one in Figure

12.23 pops up.

Note: The parameter HRU_FR cannot be edited.
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i Check SLOPE

® SLOPE zhould be zet between 0000 and 0.600

Figure 12.23

Click OK. The parameter is reset to the original value or to the closest range
limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
“rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

3. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box may pop up
like the one described above in Step 2. Click OK and return to editing and
correct the values.

4. If the user saves the modified values, once the values are saved for the HRU
(by clicking OK in Step 3), a new dialog box is displayed allowing the user to
copy the modifications to other HRU data sets (Figure 12.24).

2 Hru: 1_PAST_TXE19

Extend the same data set to:

Subbasins: Landuses: Soils:
v Al (v PAST * THE19

" Selected " Selected " Selected
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Figure12.24

a.

Note: Values for the parameters HRU FR and IPOT are
not allowed to overwrite those in a different HRU.
Values for all other variables will be updated.

If you do not want to copy the edited general HRU data to other data sets,
click No. The changes will have been saved for the individual HRU and no

others.

. If you wish to copy the edited general HRU data to other data sets,

proceed as follows:

Specify in the Subbasins section of the dialog box the subbasins to
which the edited general HRU data will be copied. Select the All
“ Al putton to copy to all the subbasins. If the changes are to be
copied to only certain subbasins, click the Selected  Selected | 1y t0n
to specify the subbasins.

When the Selected button is active, a list of subbasins will be
displayed (Figure 12.25).

¥ Selected

=l

Figure 12.25

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To
select more than one subbasin, hold down the shift key while

highlighting the subbasin numbers.

. Specify in the Landuses section of the dialog box the landuse type(s)

within the specified subbasins to which the general HRU data will be
copied. Select the button labeled with the name of the original landuse

other/additional landuses.

When the Selected button is active, a list of landuses will be displayed
(Figure 12.26).
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{+ Selected

Figure 12.26

Highlight the landuse(s) to which you would like the data to be copied
from the new enabled list by clicking on the landuse code. To select
more than one landuse, hold down the shift key while highlighting

the landuse codes.

Specify in the Soils section of the dialog box the soil type(s) available
for the specified subbasins/landuse(s) to which the general HRU data
will be copied. Select the button labeled with the name of the original

other/additional soil types.

When the Selected button is active, a list of soil types will be displayed
(Figure 12.27).

* Selected

Figure 12.27

Highlight the soil type(s) to which you would like the data to be copied
from the new enabled list by clicking on the soil type code. To select
more than one soil type, hold down the shift key while highlighting
the soil type codes.

Once you have made all your selections, click OK. The interface will

save all the changes and return to the Edit Subbasins Inputs dialog
box (Figure 12.3).
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SECTION 12.5: EDIT MAIN CHANNEL INPUT DATA (.RTE)

1.

Click .Rte in the Select Input File list of the Edit Subbasin Inputs dialog box.
Main channel parameters related to water and sediment transport are
displayed in a new dialog box titled Rte: Subbasin # (Figure 12.28). A
complete description of the variables is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 25.

i Bte: Subbaszin 5

kain channhel data:

cHwz [ 4719 [ oHkz | 0000 k)
CHo [ 0282 m] CcHEROD | 0000

cHS2 [ 0015 fwm cHcoy | 0000

CHLz [ 1526 [km) CH.WDR | 14512 [m/m]

CH_MZ2 l 0014 SLPHE BME 0,000 [days]

EIKI

Figure 12.28

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 for parameters is
shown.

. Edit data: Activate a parameter text box by clicking on it. Type the desired

value. You can move to the next parameter text box by pressing the TAB key.
If the value of the parameter is out of range, a message box like the one in
Figure 12.29 pops up.

#} Check CH_N2

Figure 12.29

Click OK. The parameter is reset to the original value or to the closest range
limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
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be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
“rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

3. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box similar to the
one described in Step 2 may be displayed. Click OK and return to editing and

correct the values.

4. If the user saves the modified values, once the values are saved for the
subbasin (by clicking OK in Step 3), a new dialog box is displayed allowing
the user to copy the modifications to other subbasin data sets (Figure 12.30).

# Rte: Subbasin 1

Extend the same data zet ta:

Al the subbasing

" Selected subbaszing

Figure 12.30

a. If you do not want to copy the edited main channel data to other data sets,
click No. The changes will have been saved for the individual subbasin

and no others.

b. If you wish to copy the edited main channel data to other data sets,
proceed as follows:

In the dialog box, specify the subbasins to which the edited main channel
data will be copied. Select the All the subbasins & #lthe subbasins hytton to
copy to all subbasins in the watershed. If the changes are to be copied to
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* :Selected subbasing |

only certain subbasins, click the Selected subbasins
button to choose the subbasins.

When the Selected subbasins button is active, a list of subbasins will be
displayed (Figure 12.31)

" Selected subbasing

Figure 12.31

Highlight the subbasin(s) to which you would like the data to be copied

from the new enabled list by clicking on the subbasin number. To select
more than one subbasin, hold down the shift key while highlighting the

subbasin numbers.

Once you have made all selections, click OK. The interface will save all
the changes and return to the Edit Subbasins Inputs dialog box (Figure
12.3).
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SECTION 12.6: EDIT GROUNDWATER INPUT DATA (.GW)

1.

Click .Gw in the Select Input File list of the Edit Subbasin Inputs dialog box.
Groundwater parameters are displayed in a new dialog box titled Gw:
Subbasin #_Landuse type Soil name (Figure 12.32). A complete description
of the variables is provided in the Soil and Water Assessment Tool User's
Manual, Version 2000, Chapter 24.

! Gw: 5_FRSD_PAD22

Groundwater data:

SHALLST | 05000 fmm]  REWAPMN |  1.0000 mm]
DEEPST | 1000 [om] RCHRGLDP | 0.0500 [fraction]
Gw_DELAY [ 2000000 [days] GWHT [ 1.0000 ]
ALPHA BF | 00480 [days] GW SPYLD | 00030 [md/ma]
GwOMN | 00000 [mm] GwNO3 [ D.0000 [mgh/j
G REVAP l 0.0200 ESOLRP l 0.0000 | [mg PA]

EIK|

Help | Canicel

Figure 12.32

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.

. Edit data: Activate a parameter text box by clicking on it. Type the desired
value in the text box. You can move to the next parameter by pressing the
TAB key. If the value of the parameter is out of range, a message box like the

one in Figure 12.33 pops up.

i Check ALPHA_BF |

® ALPHA_BF should be zet between 00000 and 1.0000

Figure 12.33

Click OK. The parameter is reset to the original value or to the closest range
limit.
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Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
“rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

3. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box similar to the
one described in Step 2 may be displayed. Click OK and return to editing and
correct the values.

4. If the user saves the modified values, once the values are saved for the HRU
(by clicking OK in Step 3), a new dialog box is displayed allowing the user to
copy the modifications to other HRU data sets (Figure 12.34).

i Gw: 5_FRSD_PAD22
Extend the zame data set to:
Subbaszing———— Landuses: Soils:
gl = FRSD & {Palze
" Selected " Selected " Selected
Help | Ha I 0k I
Figure 12.34

a. If you do not want to copy the edited groundwater data to other data sets,
click No. The changes will have been saved for the individual HRU and no
others.

b. If you wish to copy the edited groundwater data to other data sets,
proceed as follows:
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Specify in the Subbasins section of the dialog box the subbasins to
which the edited groundwater data will be copied. Select the All
“ Al putton to copy to all the subbasins. If the changes are to be
copied to only certain subbasins, click the Selected = Seleeted | 1y t10n
to specify the subbasins.

When the Selected button is active, a list of subbasins will be
displayed (Figure 12.35).

{* Selected

o

Figure 12.35

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To
select more than one subbasin, hold down the Shift key while
highlighting the subbasin numbers.

Specify in the Landuses section of the dialog box the landuse type(s)
within the specified subbasins to which the groundwater data will be
copied. Select the button labeled with the name of the original landuse

other/additional landuses.

When the Selected button is active, a list of landuses will be displayed
(Figure 12.36).

+ Selected

Figure 12.36

Highlight the landuse(s) to which you would like the data to be copied
from the new enabled list by clicking on the landuse code. To select
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more than one landuse, hold down the Shift key while highlighting
the landuse codes.

Specify in the Soils section of the dialog box the soil type(s) available
for the specified subbasins/landuse(s) to which the groundwater data
will be copied. Select the button labeled with the name of the original

other/additional soil types.

When the Selected button is active, a list of soil types will be displayed
(Figure 12.37).

* Selected

Figure 12.37

Highlight the soil type(s) to which you would like the data to be copied
from the new enabled list by clicking on the soil type code. To select
more than one soil type, hold down the shift key while highlighting
the soil type codes.

Once you have made all your selections, click OK. The interface will

save all the changes and return to the Edit Subbasins Inputs dialog
box (Figure 12.3).
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SECTION 12.7: EDIT WATER USE INPUT DATA (.WUS)

1.

Click .Wus in the Select Input File list of the Edit Subbasin Inputs dialog box.
Consumptive water use parameters are displayed in a new dialog box titled
Wus: Subbasin # (Figure 12.38). A complete description of the variables is
provided in the Soil and Water Assessment Tool User's Manual, Version
2000, Chapter 21.

2 Wus: Subbasin b
Wihater Use data:
WILPMD dats
Jan. Feb. bar.
WLIPND = | 0o | oo | 0.0 [10°4 m3]
Apr, bl ap Jun,
WIIRCH . l 0o | 0o | 0.0 [1074 m3]
Jul, Aug. Sep.
WLSHAL ¢~ l 0.0 | 0.0 i 0.0 [107°4 m3]
Dct. Mo, Dec.
WIIDEER (" I 0.0 I 0.0 | 0.0 [1074 m3]
Help | Cancel Ok
Figure 12.38

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.

. Edit data: Activate a parameter text box by clicking on it. Type the desired

value. You can move to the next parameter text box by pressing the TAB key.
If the value of the parameter is out of range a message box like the one in
Figure 12.39 pops up.

i Check WUPND Month Apr.

Figure 12.39
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Click OK. The parameter is reset to the original value or to the closest range
limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation dinavswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
‘rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

3. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box similar to the
one described in Step 2 may be displayed. Click OK and return to editing and

correct the values.

4. If the user saves the modified values, once the values are saved for the
subbasin (by clicking OK in Step 3), a new dialog box is displayed allowing

the user to copy the modifications to other subbasin data sets (Figure 12.40).

#2 Wus: Subbasin 5

Extend the zame data set to

= All the subbasins

" Selected subbasing

DKI

Help I

Figure 12.40

a. If you do not want to copy the edited water use data to other data sets,
click No. The changes will have been saved for the individual subbasin

and no others.
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b.

If you wish to copy the edited water use data to other data sets, proceed
as follows:

In the dialog box, specify the subbasins to which the edited water use data
will be copied. Select the All the subbasins ' Allthesubbasins pytton to

copy to all subbasins in the watershed. If the changes are to be copied to
& Selected subbasing !

only certain subbasins, click the Selected subbasins
button to choose the subbasins.

When the Selected subbasins button is active, a list of subbasins will be
displayed (Figure 12.41)

¥ Selected subbasing

=

Figure 12.41

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To select
more than one subbasin, hold down the shift key while highlighting the
subbasin numbers.

Once you have made all selections, click OK. The interface will save all

the changes and return to the Edit Subbasins Inputs dialog box (Figure
12.3).
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SECTION 12.8: EDIT MANAGEMENT INPUT DATA (.MGT)

1. Click .Mgt in the Select Input File list of the Edit Subbasin Inputs dialog box.
Management parameters are displayed in a new dialog box titled Mgt:
Subbasin #_Landuse type_Soil name (Figure 12.42). A complete description
of the variables is provided in the Soil and Water Assessment Tool User's
Manual, Version 2000, Chapter 20.

i Mgt: 5 FRSD_PAD22

b anagement 0 ata;

Load Scenario | Save Scenario I

HCRP
| Mo Crop Curently Growing =]

pomN [ 000 gz I Euwel
BIOM | 020 USLERP [ 100

i {* Schedule by Date ™ Schedule by Heat Unitz |

Year Operation Crop b anth Cray
1 Flant/begin. growing seazor CORM 3 fidd Year I
1 Fertilizer application CORM June 18
o e Delete ear I
1 Festicide application CORM July 3
1 Harvest and kill operation CORM September 1 Add Dperation I
2 Tillage operation January 1 —1 Delete Operation I
2 Plant/begin. growing zeazor SO%E b arch 1 ;j E dit Dperation I
Help | Cancel ] |

Figure 12.42

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.

2. Two types of management data are displayed in the dialog box: general
information and operation-specific information. Figure 12.42 displays the first
page of the management editor, which contains general management
information, the current operations schedule and controls to modify the
management operation scenario.

a. General management information is displayed in the middle section of the
dialog box. To edit this information, activate a parameter text box by
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clicking on it. Type the desired value in the text box. You can move to the
next parameter by pressing the TAB key.

The initial curve number for the management scenario may be entered by
typing in the text box or by selecting a value from the curve number table.

button. A

To access the curve number table, click the Curve -
dialog box will be displayed (Figure 12.43).

2 MGT: Hydrological Parameters

Figure 12.43

Curve number values for different management conditions are accessed
by clicking the radio buttons for the condition and, if applicable, the cover.
Curve numbers are displayed for the hydrologic group of the soil being
simulated in the HRU (Figure 12.44).

2 MGT: Hydrological Parameters

Figure 12.44
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To use the curve number displayed in the dialog box, click OK. To exit the
curve number lookup dialog box without modifying the initial curve number
value, click Cancel.

If the value of a parameter is out of range, a message box like the one in
Figure 12.45 pops up.

2 Check BIO_MIN |

® BIO_IM ghould be zet between 0000 and S000.00

Figure 12.45

Click OK. The parameter is reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
‘rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

. 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). Click the respective radio button
| " Scheduls by Date & Schedule by Heat Urits |

to select the desired option.

When switching from one method to the other, a warning is displayed
(Figure 12.46).
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Change to date operations I

ou are about ko BEMOWVE all the current operations. v'ou can
9 only have operation by Date or Heat Unit ot bath, Do pou want
to Continue?

ez

Figure 12.46

To abort the change in scheduling method, click No. Click Yes to continue
and switch the method. When the scheduling method is changed, all
operations in the list are removed.

Note: The default management operations are scheduled
by heat units.

To move up and down the management operation list, use the mouse to
click on an operation or use the up and down arrow keys on the keyboard.

The user can modify the operations scenario using the buttons located to
the right of the list of operations:

Add Year: This command will add a new rotation year to the operation
schedule.

Delete Year: This command will delete the highlighted year from the
operation schedule.

Add Operation: This command will add a new operation to the rotation
year currently active.

Delete Operation: This command will delete the highlighted operation.
Edit Operation: This command will display the parameter values for

the highlighted operation, allowing the user to modify the values.

In addition to these commands, the two buttons at the top of the dialog
box may be used to modify or save the displayed scenario.

Load Scenario: This command will replace existing management
items with those from a predefined scenario.

Save Scenario: This command will store the management information
for the displayed management data set as a predefined scenario. The
data set is then available for loading in the current project and other
projects.

To add a rotation year:

a. Click the Add Year L__2ddY=ar | tton,
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b. A new year number will appear in the operation schedule list.

c. Select the line with the new year number to add operations in the new
rotation year.

To delete a rotation year:
a. Highlight one operation line belonging to the year to be deleted.

b. Click the Delete Year |__P==teYear | b ston.

c. A warning prompt dialog pops up (Figure 12.47).

Delete year and all the operations in rotation year |

“ou are about to REMOYE all the operations for pear 1. Are
oy gure pou want to Continue?

Figure 12.47

d. Click No to abort. Click Yes to continue and remove all the operations
in the specified rotation year.

e. If Yes is selected, the remaining rotation years will be renumbered so
that all rotation years in the operation list are consecutively numbered.

To add an operation:

a. Highlight the operation in the list, after which the new operation is to be
added. Click the Add Operation |_#dd0eestion | pon If the
highlighted operation is the first one listed in the operation schedule, a
prompt box will appear requesting the user to specify whether the
operation will be added before or after the highlighted operation.

b. A prompt box will be displayed (Figure 12.48).

#Z Type Operations
Select Type Operation to add: 0k,
Fertilizer application =] Cancel

— Plant/begin. growing zeazon o

i

Tillage aperation

Harvest only operation

Figure 12.48
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c. To abort adding an operation, click Cancel. Otherwise, display the
drop-down list by clicking the arrow to the right of the text box. The

drop-down list will display allowed operations. Select the desired
operation and click OK.

d. The Add Operation dialog box will be displayed (Figure 12.49).

#2 Add Dperation
MGET_OF Flant/begin. growming season
Month January - Day |1 -

MCR | Agricultural Land-Close-grown | CHOP | 0,000

HITAR 0.000 HEATUMITS 0.000

BIO_TA&RG 0.000 ALAINIT 0.000

BIO_IMIT 0.000

Help | Cancel Save ‘
Figure 12.49

e. The fields in the dialog box will vary depending on the type of operation
added and the scheduling method used in the HRU. Figure 12.49
shows the input parameters for a plant operation. Figure 12.50
displays the input parameters for an irrigation operation; Figure 12.51
displays the input parameters for a fertilizer application; Figure 12.52
shows the input parameters for a pesticide application; Figure 12.53
shows the input parameters for a tillage operation; Figure 12.54
displays the input parameters for a harvest only operation; Figure
12.55 displays the input parameters for a grazing operation; Figure
12.56 shows the input parameters for an auto-irrigation operation;
Figure 12.57 shows the input parameters for an auto-fertilization
operation; Figure 12.58 shows the input parameters for a harvest and
kill operation; Figure 12.59 shows the input parameters for a Kill
operation; Figure 12.60 displays the input parameters for a street
sweeping operation; and Figure 12.61 displays the input parameters
for a release/impound operation.
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2 Add Dperation

|February =

Figure 12.50

.. Add Iflﬁeratiun

00-05-00

Figure 12.51

2 Add Dperation

Mach [ 2
P2 = om0

[ s =T sen

Figure 12.52
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2 Add Dperation

March v T =
[BED RULLER4ADW = — oom

[ s [T sen

Figure 12.53

2 Add Dperation

[March [

Figure 12.54

2 Add Dperation

[March [

Eeef-Fresh Marure Ea
.00

0.00

Figure 12.55
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2 Add Dperation

EENES

Figure 12.56

2 Add Dperation

[Jaruary [
00-06-00 ~
0.000

0.00
0.00

Figure 12.57

2 Add Dperation

[Jaruary [ 1 =
oo,

N

Figure 12.58

208



2 Add Dperation

[Jaruary =

Figure 12.59

2 Add Dperation

[Jaruary [

Figure 12.60

%, Add Dperation

Figure 12.61

209



Note: When adding/editing a plant operation, a drop-down list
allows the user to select a land cover/plant from the SWAT
plant growth database. When adding/editing a fertilizer, auto-
fertilization or grazing operation, a drop-down list allows the
user to select a fertilizer/manure from the SWAT fertilizer
database. When adding/editing a pesticide operation, a drop-
down list allows the user to select a pesticide from the SWAT
pesticide database. When adding/editing a tillage operation, a
drop-down list allows the user to select a tillage implement
from the SWAT tillage database.

Figure 12.51 displays the input parameters for a fertilizer application
where the application is scheduled by date. Figure 12.62 displays the
same screen when scheduling by heat units.

i Add Dperation

MGT_OF Fertilizer application

I 0150 “rear Heat Units

FERT_ID | 00-05-00 =]

FRT_L1 I 0.000
FRT_KG I 0.000

Save

Figure 12.62

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 2000 Theoretical
Documentation explains heat unit scheduling in detail.

When all the parameters have been properly defined for the operation,
click Save. To abort the add operation process, click Cancel.

. If the new operation was saved, it will be added to the management
operation schedule.
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To delete an operation:

a. Highlight the operation to be deleted by clicking on it.
b. Click the Delete Operation |_Delet= Operation | b 410

c. A prompt box will appear (Figure 12.63).

Delete Selected Operation I

9 Are pou sure you want to delete the zelected operation?

Figure 12.63

d. Click No to abort the deletion. Click Yes to remove the operation from
the operation schedule.

To edit an operation:
a. Highlight the operation to be edited by clicking on it.
b. Click the Edit Operation |_EdiOperation | by yt0p,

Tip: The operation editor can also be activated by double
clicking the operation in the management operation
schedule list.

c. An Edit Operation dialog box will be displayed that contains the
parameters and defined values for the operation (e.g. Figure 12.64).
This dialog box has the same format as the corresponding Add
Operation dialog box.

#! Edit Operation

MGET_OF Tillage operation

hdanth IFEI:uruar_l,l vi Day  Ha
TILLAGE_ID [EED ROLLER 4 ROW =l cuHoP l 0,000 .;uwel

Help | Cancel Save

Figure 12.64
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d.

Make desired changes. Once all editing changes have been made,
click Save to save changes and close the dialog box. To close the
dialog box without saving changes, click Cancel.

To add a scenario:

Once the user has set up a management operation schedule, the list of
operations may be saved as a scenario. As a scenario, the operation
scheduling and management settings are available pre-built for future
projects.

a.

b.

Click the Save Scenario L_22veSeenaia | b son

A prompt box will appear (Figure 12.65).

2 New Scenarioc Name

Enter new scenaria name ]

|| Cancel

Figure 12.65

Enter a name for the scenario and click OK or click Cancel to
terminate the save.

. If the current management operations were loaded from a scenario, a

message box is displayed (Figure 12.66) that gives the user the option
to update the original scenario or to save the scenario under another
name.

Overwnte cormnsoy Scenano |

9 Do wou want bo ovenarite this scenario?

Figure 12.66

. Click Yes to update the original scenario or No to create a new

scenario.

Note: The scenarios saved by the user are available for
use in the current project as well as other projects.
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To load a scenario:

a.

b.

C.

Click the Load Scenario | LeadSeenain | pytton.

A prompt box will appear (Figure 12.67).

# Scenario List

Select Scenarno: F,

| comsoy B3| Cancel

native praine

Figure 12.67

All scenarios stored in the database are listed. Select one scenario by

clicking on it. The scenario name will be displayed in the text box. Click
OK to continue with the load or click Cancel to terminate the load.

. The existing management operation list will be deleted and replaced

with the list of operations for the scenario.

To delete a scenario:

a.

b.

Click the Delete Scenario |_Delete Seenaiia | by jtton.

A message box will appear (Figure 12.68).

O ou have sure pou want to delete the current Scenario’?

ez i Mo

Figure 12.68

Click Yes to proceed with the deletion. Click No to abandon the delete
procedure.

. If Yes was clicked, the scenario file will be removed from the database.

Note: When a scenario is deleted, the management
schedule is reset to the last schedule saved for the
HRU.
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3. Exit the management editor dialog box: Once all desired changes have been
made to the management parameters, click the OK button located in the

lower right corner of the Management Data dialog box (Figure 12.69), or click
Cancel to exit the dialog without saving the changes.

i Mgt: 5_FRSD_FADZZ

t anagement [ ata:

Load Scenariu:u_‘ Save Scenario

| Mo Crap Curertly Growing =]

BIO_MIM | 000 guez | EE.00 Euwel
BICIRL5 ! 020 USLE_P l 1.00

|
MERF

i {* Scheduls by Date T Schedule by Heat Units |

Year O peration Crop kanth Day

Flant/begin. growing seazor CORM 3 Add r'ear l
Fertilizer application CORM June 3
Delete v'ear l

Pesticide application CORM July

1
a
Harvest and kil operation CORM September 1 A_&u:_h:lm_ljpeta_t_igﬂ_!
1
1

Delete Operation l
;j Edit Operation I

EIKl

Tillage operation January

1
1
1
1
2
2

Flant/begin. growing seazor SOYE March

Help | Cancel

Figure 12.69

4. If the user saves the modified values, once the values are saved for the HRU
(by clicking OK in Step 3), a new dialog box is displayed allowing the user to
copy the modifications to other HRU data sets (Figure 12.70).

Extend the zame data set to:

Subbazing: Landuses: Sails:
(o Al o PAST
" Selected  Selected i Selected
Help ‘ Mo Ok ‘

Figure 12.70
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a.

If you do not want to copy the edited management data to other data sets,
click No. The changes will have been saved for the individual HRU and no
others.

. If you wish to copy the edited management data to other data sets,

proceed as follows:

Specify in the Subbasins section of the dialog box the subbasins to

which the edited management data will be copied. Select the All
“ Al putton to copy to all the subbasins. If the changes are to be

copied to only certain subbasins, click the Selected  Selected | 1y t0n
to specify the subbasins.

When the Selected button is active, a list of subbasins will be
displayed (Figure 12.71).

¥ Selected

s

Figure 12.71

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To
select more than one subbasin, hold down the shift key while

highlighting the subbasin numbers.

i. Specify in the Landuses section of the dialog box the landuse type(s)

within the specified subbasins to which the management data will be
copied. Select the button labeled with the name of the original landuse

other/additional landuses.

When the Selected button is active, a list of landuses will be displayed
(Figure 12.72).
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i+ Selected

Figure 12.72

Highlight the landuse(s) to which you would like the data to be copied
from the new enabled list by clicking on the landuse code. To select
more than one landuse, hold down the Shift key while highlighting
the landuse codes.

Specify in the Soils section of the dialog box the soil type(s) available
for the specified subbasins/landuse(s) to which the management data
will be copied. Select the button labeled with the name of the original

other/additional soil types.

When the Selected button is active, a list of soil types will be displayed
(Figure 12.73).

{* Selected

Figure 12.73

Highlight the soil type(s) to which you would like the data to be copied

from the new enabled list by clicking on the soil type code. To select
more than one soil type, hold down the Shift key while highlighting

the soil type codes.

Once you have made all your selections, click OK. The interface will
save all the changes and return to the Edit Subbasins Inputs dialog
box (Figure 12.3).
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SECTION 12.9: EDIT SOIL CHEMICAL INPUT DATA (.CHM)

1.

Click .Chm in the Select Input File list of the Edit Subbasin Inputs dialog box.
Soil chemical parameters are displayed in a new dialog box titled Chm:
Subbasin #_Landuse type_Soil name (Figure 12.74). A complete description
of the variables is provided in the Soil and Water Assessment Tool User's

Manual, Version 2000, Chapter 23.

i Chm: 5_FRSD_PAD22

Soil Chemical data:

Soil Mutrient Data By Laper————Soil Pesticide Data

sOLNOZ [ 000 [matkal
SOL_ORGH | 0.00 [ma/kal
soL LagP | 0.00 [markg] =
SOLORGP [ 000 [marka]

LT 1

Layer

Add Peszticide

Figure 12.74

range of variation for parameters 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

. The soil chemical data is divided into two groups. The group of parameters in
the section of the dialog box labeled ‘Soil Nutrient Data By Layer define
levels of nutrients in the soil layers. The parameters in the portion of the
dialog box labeled ‘Soil Pesticide Data’ allow users to specify pesticide levels

in the soil.

3. Edit nutrient data:

a. The layer number of the data displayed in the text fields is listed in the text

[l . L

box between the Up and Down buttons Layer
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different layers in the soil profile can be accessed by clicking these
buttons.

b. Once the desired layer number is displayed, activate a parameter text box
by clicking on it. Type the desired value in the text box. You can move to
the next parameter by pressing the Tab key.

c. If the parameter is out of range, a message box like the one in Figure
12.75 pops up.

#! Check S0L_LABP

Figure 12.75

Click OK. The parameter is reset to the original value or to the closest
range limit.

4. Edit pesticide data:
To add a pesticide:

a. Click the Add Pesticide "% | 1) tton.

b. A prompt box with a drop-down list is displayed (Figure 12.76). All
pesticides in the SWAT pesticide database (see Section 14) are listed.

i Pesticides

Festicides that can be added Ok

245TP =] Cancel
— 2Pz 2 =

A-FHest
Aatrex
Ahbate

Acaraben

Figure 12.76

c. Select the desired pesticide by clicking on the name. Click OK to add the
pesticide to the list of pesticides in the soil or click Cancel to close the

prompt box without adding a pesticide to the list.
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d.

If the user added a pesticide, the pesticide name will appear in the list of
pesticides in the Soil Pesticide Data section (Figure 12.77).

‘Soil Pesticide Data

-

PLTPST iD-UU [kagihal
SOLPST !D-DD [mg-kg]

PSTENR i 0.0a

Remove Pesticide |

Figure 12.77

Note: Up to 10 different pesticides may be simulated in
the land areas of the watershed. Pesticides are
input in the soil chemical (.chm) and management
(.mat) files.

. To edit the parameter values for a particular pesticide, highlight the

pesticide name. Activate a parameter text box by clicking on it. Type the
desired value in the text box. You can move to the next parameter by
pressing the Tab key. If the value of the parameter is out of range, a

message box like the one in Figure 12.78 pops up.

#! Check SOLPST

Figure 12.78

Click OK. The parameter is reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
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‘rng.dbf’. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

To remove a pesticide:

a. Highlight the name of the pesticide in the list by clicking on it.

b. Click the Remove Pesticide Sl |button.

c. A prompt box appears (Figure 12.79).
Delete Posticide |

9 Do you want to delete 4-Rest from the Current Pesticide List 7

8

Figure 12.79

d. Click Yes to remove the pesticide or click No to abandon the delete
process.

. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box similar to the
one described in Step 2 may be displayed. Click OK and return to editing and

correct the values.

. If the user saves the modified values, once the values are saved for the HRU
(by clicking OK in Step 3), a new dialog box is displayed allowing the user to

copy the modifications to other HRU data sets (Figure 12.80).

# Chm: 5_FRSD_PAD22

Extend the zame data set to:
(Subbasing:————;Landuzes: Soilz:
Al = FRSD = (PATEY
" Selected " Selected O Selected
Help | Mo | Ok |

Figure 12.80
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a.

If you do not want to copy the edited soil chemical data to other data sets,
click No. The changes will have been saved for the individual HRU and no
others.

. If you wish to copy the edited soil chemical data to other data sets,

proceed as follows:

Specify in the Subbasins section of the dialog box the subbasins to

which the edited soil chemical data will be copied. Select the All
“ Al putton to copy to all the subbasins. If the changes are to be

copied to only certain subbasins, click the Selected  Selected | 1y t0n
to specify the subbasins.

When the Selected button is active, a list of subbasins will be
displayed (Figure 12.81).

¥ Selected

s

Figure 12.81

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To
select more than one subbasin, hold down the shift key while

highlighting the subbasin numbers.

i. Specify in the Landuses section of the dialog box the landuse type(s)

within the specified subbasins to which the soil chemical data will be
copied. Select the button labeled with the name of the original landuse
HRUs with the same
I button to select

other/additional landuses.

When the Selected button is active, a list of landuses will be displayed
(Figure 12.82).
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{+ Selected

Figure 12.82

Highlight the landuse(s) to which you would like the data to be copied
from the new enabled list by clicking on the landuse code. To select
more than one landuse, hold down the shift key while highlighting

the landuse codes.

Specify in the Soils section of the dialog box the soil type(s) available
for the specified subbasins/landuse(s) to which the soil chemical data
will be copied. Select the button labeled with the name of the original

other/additional soil types.

When the Selected button is active, a list of soil types will be displayed
(Figure 12.83).

* Selected

Figure 12.83

Highlight the soil type(s) to which you would like the data to be copied
from the new enabled list by clicking on the soil type code. To select
more than one soil type, hold down the shift key while highlighting
the soil type codes.

Once you have made all your selections, click OK. The interface will

save all the changes and return to the Edit Subbasins Inputs dialog
box (Figure 12.3).
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SECTION 12.10: EDIT POND/WETLAND INPUT DATA (.PND)

1.

Click .Pnd in the Select Input File list of the Edit Subbasin Inputs dialog box.
Subbasin impoundment parameters are displayed in a new dialog box titled
Pnd: Subbasin # (Figure 12.84). A complete description of the variables is
provided in the Soil and Water Assessment Tool User's Manual, Version
2000, Chapter 28.

#2 Pnd: Subbasin 1
Pond and Wetland data:
g Pond dats
fonddelal  pyp pR 0.000 NSETL1 5500 [mdyear]
" wetland data PND_PSa [ 0.0 [ha] NSETL2 E.500 | [mepear]
PND_PvOL -
X - 00 [10°4m3] CHLA 1.000

Tarua -1 PFMD_ESA 0.0/ [ha] SECLCI 1.000
FHD_EWOL 0.0 [10"4m3] PHND_NOZ 0.000 | [rg MA]

IPND2 PND_vOL 00 [10°4m3] PND_SOLP 0.000] [rmg P/
January = | PMD_SED 0.0/ [rgA] PHD_ORGH 0.000 || [mg MA]
PHD_MSED 0.0/ [rng] FHD_ORGP 0.000 " [rmg P4
PHD_K 0.000 | [mmhr] [FLOD Januany -
FSETL1 10.000 | [mdyvear]
PSETLZ 0000 [mdveard] T ODC January ¥
HOTARG ||:| -
Help ‘ Cancel (] 4 ‘

Figure 12.84

When the dialog box appears, the subbasin pond parameters are shown. To
display the subbasin wetland parameters (Figure 12.85), click the radio button

............................

i 'wetland data

adjacent to Wetland Data. The radio buttons allow the user to

switch back and forth between the two data types.
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il Pnd: Subbasin 1

Fond and ‘Wetland data:
Wietland data
€ Ponddata |\ ey o000 MSETUW1 [ 0.000 [mévear]
i WET_NSA 0.0 [hal MSET L2 0.000 [mépear]
i WET_NVOL - [T 00 [10°4m3] CHLAW 0.000
Tors —| WET_MxSA 0.0 [hal SECCIW [ 0000
WET ML 00 [{04m3] WET NOZ [ 0000 g na
IPND2 WET voL | 00 [10°4m3] WET SOLP [ 0.000 [magPd]
[Januay  =l| WET SED [ 00 [mad] WET_ORGM [ 0.000 [mg MNJ]
WET_MNSED 0.0 [magd] WET_ORGP [ 0000 [mgPA)
WET K [ 0000 [mm ]
PSETLWw [ 0000 [mivear]
FSETLWw?2 0.000  [mdvear]

Help | Cancel ] |

Figure 12.85

Note: In both pages 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.

Edit data: Activate a parameter text box by clicking on it. Type the desired
value. You can move to the next parameter text box by pressing the Tab key.

If the value of the parameter is out of range, a message box like the one in
Figure 12.86 pops up.

#2 Check PHND_¥OL

® PHD_W0OL zhould be zet bebween 0.0 and 1000

Figure 12.86

Click OK. The parameter is reset to the original value or to the closest range
limit.
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Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
“rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

4. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box similar to the
one described in step 3 may be displayed. Click OK and return to editing and
correct the values.

5. If the user saves the modified values, once the values are saved for the
subbasin (by clicking OK in step 4) a new dialog box is displayed allowing the
user to copy the modifications to other subbasin data sets (Figure 12.87).

#2 Pnd: Subbasin 5

Eutend the zame data setto

Al the subbasins

" Selected subbasing

...............

Figure 12.87

a. If you do not want to copy the edited pond/wetland data to other data sets,
click No. The changes will have been saved for the individual subbasin

and no others.

225



b.

If you wish to copy the edited pond/wetland data to other data sets,
proceed as follows:

In the dialog box, specify the subbasins to which the edited pond/wetland
data will be copied. Select the All the subbasins * &llthe subbasinz bytton to

copy to all subbasins in the watershed. If the changes are to be copied to
& Selected subbasing !

only certain subbasins, click the Selected subbasins
button to choose the subbasins.

When the Selected subbasins button is active, a list of subbasins will be
displayed (Figure 12.88)

¥ Selected subbasing

=

Figure 12.88

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To select
more than one subbasin, hold down the shift key while highlighting the
subbasin numbers.

Once you have made all selections, click OK. The interface will save all
the changes and return to the Edit Subbasins Inputs dialog box (Figure
12.3).
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SECTION 12.11: EDIT STREAM WATER QUALITY INPUT DATA (.SWQ)

1. Click .Swq in the Select Input File list of the Edit Subbasin Inputs dialog box.
Stream water quality parameters are displayed in a new dialog box titled Swq:
Subbasin # (Figure 12.89). A complete description of the variables is provided
in the Soil and Water Assessment Tool User's Manual, Version 2000, Chapter
27.

i Swq: Subbasin 5

Stream water quality data;
Mutrient parameters:
OIS0 0.000  [rng A] Fs5E 0,050 [1/dav]
EOD 0.000 [rmg 4] ESE 2500 [1/day]

& Wutrierts
ALGAE 0.000 [rog A Fs57 25800 [mglme daw]]

" Pesticides DRGAMNICH 0.000 | [mg /] EE1 1.710 [1/day]
AbbONIAN 0.000 | [mg 4] FE.2 50.000 | [1/day]
MITRITEMN 0,000 [rg 4] FEZ 0.260 [1/day]
MITRATEM 0.000 [ A FE.4 2000 [rmgdme. day]]
ORGANICP [ 0.000 [mg ] rke | zoon [1/day]
DISOLYP [ 0.000 [ma /] pEE | 1.710 [1/day]
R51 1.000 [mAday] el | 0550 [1/day]
R52 0.050 [mgfmé.day]]l  BC2 1.100 [14day]
RS3 0500 [madme.day]]  pr3 0.210 [14day]
RS4 0.050 [1/day] BC4 I_D_'E'EFH /day]

Help | Cancel ]

Figure 12.89

2. When the dialog box appears, the stream nutrient water quality parameters
are shown. To display the stream pesticide water quality parameters (Figure
12.90), click the radio button adjacent to Pesticides. The radio buttons

£ Mutrients
" Pesticides ]
allow the user to switch back and forth between the two data
types.
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il Swq: Subbasin 5

Stream water quality data:

Festicide parameters:
CHPST_CONC 0.000 [mg Amal
P i CHPST RE& [ 0000 [1/day]
CHRST woL 0.000 [mday]
CHPST KOC 0,000 [m3dday]
CHPST 5TL | 0.000 [m/day]
CHRST RSP [ 0000 [miday]
CHPST _MIx [ 0,000 [miday]
SEDPST_COMC [ 0.000 [mg /ma]
SEDPST_REA [ 0.000 [1/day]
SEDPST_BRY [ 0000 [mday]
SEDPST_ACT [ 0.000 [m]
Help | Cancel Ok

Figure 12.90

Note: In both pages 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.

Edit data: Activate a parameter text box by clicking on it. Type the desired
value. You can move to the next parameter text box by pressing the Tab key.
If the value of the parameter is out of range a message box like the one in
Figure 12.91 pops up.

i Check AMMONIAN

® Ak OMIAN should be set between 0000 and 500000

Figure 12.91

Click OK. The parameter is reset to the original value or to the closest range

limit.

Note: Value ranges for parameters are editable. Some of the default
minimum and maximum values assigned to variables may not
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be reasonable for your watershed. All tables containing the
variable ranges are located in the /installation diravswatdb
directory. The names of the files are the three letter extensions
of the SWAT ASCII input files listed in the Soil and Water
Assessment Tool User's Manual, Version 2000, followed by
“rng.dbf”. As an illustration, the reservoir parameter ranges are
stored in “resrng.dbf”

4. Close the dialog box: Click Cancel to exit without saving the changes. Click
OK to exit and save any changes made.

If unacceptable parameter values were inserted, a message box similar to the
one described in step 3 may be displayed. Click OK and return to editing and

correct the values.

5. If the user saves the modified values, once the values are saved for the
subbasin (by clicking OK in step 4) a new dialog box is displayed allowing the
user to copy the modifications to other subbasin data sets (Figure 12.92).

! Swq: Subbasin 5

Estend the zame data zet to

* Al the subbasirs

" Selected subbasing

Figure 12.92

a. If you do not want to copy the edited stream water quality data to other
data sets, click No. The changes will have been saved for the individual

subbasin and no others.

b. If you wish to copy the edited stream water quality data to other data sets,
proceed as follows:
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In the dialog box, specify the subbasins to which the edited stream water
quality data will be copied. Select the All the subbasins ' Allthe subbasins

button to copy to all subbasins in the watershed. If the changes are to be
copied to only certain subbasins, click the Selected subbasins

* iSalacted subbasins |

button to choose the subbasins.

When the Selected subbasins button is active, a list of subbasins will be
displayed (Figure 12.93)

" Selected subbasing

=

Figure 12.93

Highlight the subbasin(s) to which you would like the data to be copied
from the new enabled list by clicking on the subbasin number. To select
more than one subbasin, hold down the shift key while highlighting the

subbasin numbers.

6. Once you have made all selections, click OK. The interface will save all the
changes and return to the Edit Subbasins Inputs dialog box (Figure 12.3)
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SEcTiON 13: SWAT OUTPUT

The Simulation menu is one of four new menus introduced in the SWAT
View. The Simulation menu allows you to finalize the set up of input for the
SWAT model and run the SWAT model, "read" the results of the simulation and
build dBASE tables, apply a calibration tool and perform load calculations. Select
the Simulation menu using the mouse or by pressing the ALT+S keys. Four
items are listed on the Simulation menu (Figure 13.1).

2 newl_swat - AYSWAT2000 - Blackland Research Center - Yer. 1.0
Eile Edit Migw Iheme lnput Edit Input SGIEWM Heportz  WWindow  Help

. . .-E Run ST Crid+A,

= j Fead Rezults Crnd+E
W Calibration thucul Cmd+C

2 SWAT View Make Delivered Load Table Crad+D

ﬂ Weagages
]

ﬂ Tempgadges
F Y

Figure 13.1

SEcTION 13.1: RUN SWAT

The first command in the Simulation menu allows the user to set up and run the

SWAT model.

1. Select Run SWAT from the Simulation menu on the SWAT View (or press
Cmd+2) (Figure 13.2).

i newl. swat - AYSWAT 2000 - Blackland Research Center - Yer. 1.0
Eile  Edit Miew Iheme ]_npu[ ST o

. . =L : - Fead Fesults Crd+E
W Calibration T ool Crnd-L
i SWAT View bake Delivered Load Table Crad+D

Crnd-+e

ﬂ Weagages
L

ﬂ Tempgages
A

Figure 13.2

2. The Set Up and Run SWAT model simulation dialog box is displayed. (Figure
13.3).
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#2 Set Up and Bun S5%WAT model simulation

Period of simulation:

Starting date Ending date
[Jarwaw =] [T = [ =] | Jarany = 1 = s =l
P orth Diay “ear taonth Day Tear
Rainfall{Runoff/Routing——— [Rainfall distribution:———— |Patentid ET method:
Pt T =il e : = | Priestley-T avlor method
Al s FHIEETOITa "~ Penman-tonteith method
" Mixed exponertial ™ Hargreaves method
" Beadin
Crack flow:————— iChannel water routing method; Channel dimensions: (Stream "W ater ILakeWater—
0 il it & Vaisble Storage e Cuality Processes: | [Quality Processes:
; i Mot Active Mot Achi
T Aotive & Muskingum " Active : i
i+ Ackive % Active
1 1 1
Printout frequency————— (Routing Pesticide:——————— Waterzhed parameters:
C Daly A — B azin |mput File: Bzn
-Hest x
= Manthly
General ' ater Cluality [nput File: WA
= Yearly
Help | E xit | Setup SWAT Run
Figure 13.3

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 drop-down controls
| JarLiary >l |1 =l 19w =]

tanth Day Year (click on the drop down list or use the
up and down arrow keys to change the value).

b. Rainfall/Runoff/Routing. In this section, the user specifies the options to be
used for precipitation time step, runoff calculation method, and routing
time step. The user may choose between three options (Figure 13.4):
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R ainfall/Runaff/H outing:

| Daily rain /CN / Daily x|

Draily rain AT/ Daily

Sub-hourly AGES D aily
1 Sub-hourly A5 %A Hourly

Figure 13.4

i. Daily rain/CN/ Daily refers to daily rainfall/curve number runoff/daily

routing.

ii. Sub-hourly/G&A/Daily refers to sub-hourly rainfall/Green & Ampt

runoff/daily routing.

iii. Sub-hourly/G&A/Hourly refers to sub-hourly rainfall/Green & Ampt

runoff/hourly routing.

See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

Note: The second and
precipitation. See Soil and Water Assessment Tool User's
Manual, Version 2000, Chapter 7 for the required formats.
The user must create a file called pcp.pcp with the sub-
hourly precipitation to replace the pcp.pcp file generated
by the interface when the button labeled Set up Swat
Run (see 3 below) is clicked. The file should be copied to
the directory: \project name\scenarios\default\txtinout
before running the model.

third options

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 13.5)

(Rainfall distribution:

" Skewed narmal Exponent

o EEED

Figure 13.5



See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

. Potential ET method. In this section, the user selects the method used to
estimate potential evapotranspiration (PET). The available options are
Priestly-Taylor, Penman-Monteith, Hargreaves, and Read in. When
Read in is selected, the user must provide a file, either in dBASE or txt
format, containing the daily value of PET (Figure 13.6). The format of the
PET file is given in Section 3.

Fotential ET rethod:
£ Priestley-T avlor method

= Penman-Monteith method
~ Hargreaves method

= {Headin: | =
Figure 13.6

To import PET file:
i. Click the open file folder button.

ii. A promptbox is displayed (Figure 13.7).

#2 ET input data

Chooge the kind of table

* dbf file [string fields)

* tut file [comma delimited)

Figure 13.7
iii. Select the proper format and click OK (or double click selection).

iv. A browser will appear, allowing the user to locate and select the file
containing the daily PET values (Figure 13.8)
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#! Table ET input data

File M arne: Directonies: K |
Il d:havswat™1\avswatdb\example]

[ hopOpcp.dbf - = d - Cancel |

B hoplpecp.dbf = avswat™

B hop2pep.dbf = avswatdb

B hop3pecp.dbf &= examplel

B hopdpcp.dbf £ amazk

B e dbf £ dem

B rutrient, dbf £ infa

™ ocobork, dbf ﬂ £ landuze ﬂ
Lizt Files of Type: Cirives:
[ dBASE =4 =]

Figure 13.8

v. Highlight the name of the file and click OK (or double click selection).

vi. The name of the table will be displayed in the text box beside the Read
in radio button.

See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

. Crack flow. In this section, the user specifies whether crack or by-pass
flow will or will not be simulated. The user has two options, Not active or
Active (Figure 13.9). To select an option, click the radio button adjacent to
the option.

Crack. flow:-

' Mot achive
= Achive

Figure 13.9

See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

Channel water routing method. In this section, the user selects the method

used to route water in the channel network. Two options are available, the
Variable storage and Muskingum methods (Figure 13.10). To select an

option, click the radio button adjacent to the option.

iChannel water rauting method;
¥ Wariable Storage

" Muskingum
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Figure 13.10

See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

. Channel dimensions. In this section, the user defines whether or not
channel dimensions are allowed to change during the course of the
simulation due to channel degradation (Figure 13.11).

(Channel dimenzionz:;

= Mot Active
i~ fctive

Figure 13.11

See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

. Stream Water Quality processes. In this section, the user decides whether
or not in-stream nutrient transformations are calculated (Figure 13.12).

rStream W ater——
[Quality Processes:

% Mot Active
i Active

Figure 13.12

See Soil and Water Assessment Tool User's Manual, Version 2000,
Chapter 4 for more information about these options.

Lake Water Quality processes. This section controls the printing of lake
water quality information. During the reformatting of output files, this
variable became obsolete, and the selection of a radio button has no

impact on model results (Figure 13.13).

[Lake 'aater
[Quality Processes:

= Mat Active
* Achve

Figure 13.13

Print out frequency. This section controls the frequency of print output.
The available options are: Daily, Monthly, and Yearly (Figure 13.14).
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Printout frequency:

= Daily
= Maonthly
1 ‘Yearly

Figure 13.14

Routing Pesticide. In this section, the user can select the pesticide that
SWAT will route through the channel network during the simulation. A
drop-down control provides a list of all pesticides simulated in the HRUs
(Figure 13.15).

Routing Pesticide:-

| A-Rest >l

Dedweed

YWieed-B-Gon

Figure 13.15

Note: This list reports pesticides that eventually have been set
within the MGT (Management Input Data, see Section
12.8) and/or CHM (Soil Chemical Input Data, see Section
12.9) inputs.

Watershed Parameters. Within this section, the user can access
parameters in two additional input files (Figure 13.16).

Watershed parameters:-
B azin Input File: Bz
General water Buality [nput File: Whag
Figure 13.16

Basin Input File.

B
i. To access parameters stored in the .bsn file, click the N button.

A complete description of the variables is provided in the Soil and
Water Assessment Tool User's Manual, Version 2000, Chapter 5.

ii. The Bsn Inputs dialog box is displayed. The dialog box contains two
pages of parameters (Figure 13.17 and 13.18).
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#d Bsn inputs

Bazin data;

® Page 1 pu [ 215454 k] PRF [ oo

 Page 2 DT 0.000 [k SPCOM o000 [Deal
SFTMP 0,000 [*C] SPEXP 0000, [Deg]
SMTMP [ o000 [C] REO_A [ om0
SMFM [ 0000 [mm/ACdawl] REOE E
SMFMN [ 0000 [mmdCC davll REO_ A1 [ 0050
TIMP [ o000 REO_E1 [ oo0
SHOCOVMS 0,000 [mm] FET ALPH& [ 1.000
sMOSOCOV [ o000 [mml EvRCH BE
R [ 0.000 [ A LAl [ 0.000 [mednf]
SURLAG [ 0.000 [days] FFCR [ o000 [raction]
AP — oom

Figure 13.17

#d Bsn inputs

Bazin data;

O Page 1 oy oo woLPg | o000 [da]
LEN [ 0000 WELPE [ o000 [1/day]
UBP I WOPS [ oooo [14day]
MPERCO [ o000 WEPS 0000, [14day]
PPERCO 10000 WDLPS [ o000 [1/day]
FHOSKD o000 WELPS [ 0000 [1/day]
PSE [ ooio BACTEDE [ ooo0
RSDCO 0,000 THEACT 0.000
FERCOF [ 00m Mak ool | 0.000 [km]
IRTPEST i Msk.co2 | o.000 [kml
\wWOPD 0,000 [1/day] M5k [ oooo
WEPE [ 0.000 [14day] -

Help | Cancel Ok |

Figure 13.18

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 the parameter is shown.

iii. To switch from one page to the other, click the radio buttons next to the
i« Page 1

page number of interest " Page 2
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iv. Edit data: Activate a parameter text box by clicking on it. Type the

desired value. You can move to the next parameter by pressing the
TAB key. If the value of the parameter is out of range, a message box

like the one in Figure 13.19 will be displayed.

#! Check SMTHP

Figure 13.19

Click OK. The parameter will be reset to the original value or to the
closest range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the linstallation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

v. Close the dialog box: Click Cancel to exit without saving the changes.
Click OK to exit and save any changes made.

General Water Quality Input File.

W
i. To access parameters stored in the .wwq file, click the -

button. A complete description of the variables is provided in the Soil
and Water Assessment Tool User's Manual, Version 2000, Chapter 26.

ii. The Wwq Inputs dialog box is displayed (Figure 13.20).
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£ Wwq inputs

W atershed water quality data:

Lan | One day user value =]

IGROPT | Lirniting mutriest =]
&10 50,000 [wg-chla’mag ala]
&1 0.080  [mg Mémg alg]

A2 0.015  [mg Pmg alg]

&13 1.600  [mg 02/mg alg]
A4 2.000  [mg D2/mg

215 3500 [mg 02/mg MH3-N]
Al 1.070 " [mg 02/mg MOZ-H]
P LI 2,000 [1/day]

RHOO 0,300
TFACT 0,200
K_L 0.750
K_N 0.020
K_P 0.025
LAMEDAD 1.000
LAMBDAT 0.030
LAMEDA2 0.054
PN 0,500

[14day]

[fraction]

[l [ priirn] ]

[rng MA

[mg P41

[1/m]

[1/[mpadl ]
[14[m:[ug A" 243]]

Figure 13.20

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 the parameter is shown.

Edit data: Activate a parameter text box by clicking on it. Type the
desired value. You can move to the next parameter by pressing the
TAB key. If the value of the parameter is out of range, a message box
like the one in Figure 13.21 will be displayed.

i1 Check Al3

® A3 zhould be zet between 1.400 and 1.800

Figure 13.21

Click OK. The parameter will be reset to the original value or to the

closest range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the linstallation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the

240




Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf’

iv. Close the dialog box: Click Cancel to exit without saving the changes.
Click OK to exit and save any changes made.

4. Once all options and parameters are defined. Click the Setup SWAT Run

Setup SYWAT Bun

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
weather input files and verifying that the provided data (reservoir outflow,
point source and inlet discharge, evapotranspiration) is complete and
consistent with the set period of simulation. An error massage will notify the
user of any problems.

5. When the preprocessing is successfully completed, a message box is
displayed (Figure 13.22).

Usor Changes

rou could re-write the inputz from modified dbfs containing
9 SWAT input parameters
Proceed?

Figure 13.22

6. If some dBASE files were modified without using the built-in editing tools
described in Section 12, click Yes to re-write the ASCII input files used to run

SWAT from the modified dBASE files. If no dBASE files were modified
outside the editing tools, click No.

If the user clicked Yes, a list of input file types is displayed (Figure 13.23).

241



#! Uzer Changes

Select the inputs you want to re-write: ok

.20l - Cancel

Figure 13.23

Select the input file type(s) that needs to be re-written, and click OK or click
Cancel to exit the list box. If files were re-written, a message will notify the

user when all input files have been re-written (Figure 13.24).
]|

0 Ipdate finzhed!

Figure 13.24
Click OK.

. Once the Setup of the SWAT input files is complete, two additional buttons
are displayed on the Set Up and Run SWAT model Simulation dialog box
(Figure 13.25).
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! Set Up and Bun SWAT model simulation
Period af simulation:- -
Starting date Ending date
[y = [T = [Em =l | January [ [ I [ FEEEIED
td otk Day Year b amth [ray Year
R ainfall/Runoff /R outing; - Raintall distribution;,————— [Potential ET method:
& Prigstley-T avlor method
L zily rain /CM / Dail bl i+ Skewed I
| Dails rain =L = sl " Penman-Monteith methad
= Mixed exponential " Hargreaves method
" Readin
Crack How:—————— [Channel water routing method; (Channel dimensions: (Stream 'Water ILakeWater—
Tl & Vaiable Stosage & Not Aotive Quality Processes: | (Quality Processes:
€ Mot Active ™ Mot Active
O Ative " Muzki  Active
EEIRCT % Active & Active
| | |
Printout frequency; (Routing Pesticide: W atershed parameters:
" Daily T — B asin Input File: Bzn
-MBes -
= Monthly
General 'water Quality Input File: g
% ealy
Chek Input Ranges
Help | Setup SWAT Fun
Rut S'wWaT

Figure 13.25

A tool is provided to check the ranges of all input values. The user is not
required to check the ranges of input values. If the user wishes to check input
values, the following steps are performed:

Chek Input Banges

a. Click the Check Input Ranges ‘ button.

b. A warning is displayed (the process could be time consuming) (Figure
13.26)

Waming

Thiz operation might take several minutes.,
Continue?

Figure 13.26
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c. Click No to abort the checking process, or click Yes to continue. The
checking process searches for parameters in the current watershed input
database and the SWAT model databases that are out of range. When
finished, a message notifies the user (Figure 13.27).

Check Completed.
See Report SYWAT model: Check Parameters Hanges

Figure 13.27

d. The tool has generated a report titled: SWAT model: check parameter
ranges. This report is accessed by selecting Show List from the Reports
menu and selecting the report name from the list.

e. Click OK.

out

Tip:  The user should correct the input parameters that are

run.

of range before proceeding with the SWAT model

9. Once all the input files are built, the user can run the model. Click the Run

Fun SWAT

SWAT

button.

10.When the SWAT simulation terminates, one of two message boxes will be

displayed:

a. If the simulation terminates before the entire simulation period is
completed, a message box will notify the user of a run failure (Figure

13.28).

#2 Simulation problem

Figure 13.28
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Click OK. Review inputs before attempting a new run.

Note: To debug a simulation:

1. Copy swat2000.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 swat2000.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 13.29).

2 Simulation |

0 Sidds T run successfully completed |

Figure 13.29
Click OK. Another prompt box will be displayed (Figure 13.30).

Read Results |

9 Cio you want to read the ASCH outputs fow?

Figure 13.30

The SWAT simulation generates ASCII output files whose data must be
transferred to dBASE tables for access in the interface. Click Yes to load
the output data to dBASE tables. Click No to defer the generation of
dBASE output tables to a later time. Clicking Yes performs the same
operations performed by the Read Results command in the Simulation
menu.
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SECTION 13.2: READ RESULTS

The second command in the Simulation menu allows the user to process the
ASCII outputs of SWAT in order to make ArcView standard dBASE tables.

Only the ASCII output files in spreadsheet format are loading into dBASE tables
(see the Soil and Water Assessment Tool User's Manual, Version 2000, Chapter
32):

a. HRU Output File (.sbs): loaded only when yearly print frequency is selected
b. Subbasin Output File (.bsb)

c. Main Channel Output File (.rch)

d. HRU impoundment output file (.wtr): (optional)

e. Reservoir Output File (.rsv): (optional)

The other SWAT output files can be viewed using the Show list command under
the Reports menu.

1. Select Read Results from the Simulation menu (or press Cmd+B) (Figure
13.31).

i newl.swat - AYSWATZ2000 - Blackland Research Center - Yer. 1.0

Eile  Edit Mew Theme |[nput Editlnput ESgWENRGE Feportz:  Window  Help

. - @ Fiun SWwiaT

Read Results

Crnd+E

BT ._-__f§1@11m|+?+| TTac

Calibration T ool Crnd+C
. SWAT View Make Delivered Laad Table Crad+D
ﬂ W eagages i
L ]
ﬂ Tempgages
&

Figure 13.31

a. If the Calibration Tool was not used and the model did not run a calibration
scenario (see next section), the reading routine builds and displays the
output tables (Figure 13.32).
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Figure 13.32

If the Calibration Tool was used and the model did run a calibration
scenario (see next section), a dialog pops up (Figure 13.33).

2 Read Results E
Select Scenario:
| Default =] Caneel |

schaniol

gCharniod

4

Figure 13.33

A drop-down control lists the current default output item and any
calibration scenario.

Click Cancel to abort the reading. To continue, select one of the
scenarios, and click OK to load the SWAT output for the selected

simulation (Figure 13.34).
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Figure 13.34

2. The output tables can be exported or analyzed in the interface with the Map-
Chart tool under the Reports menu (see Section 13.5) or outside of the
interface using standard ArcView mapping/graphing features.

SECTION 13.3: CALIBRATION TOOL

The third command in the Simulation menu allows the user to perform global

changes on input parameters that are commonly modified during the calibration
process.

1. Select Calibration Tool from the Simulation menu (or press cmd+cC) (Figure

13.35).
i newl_swat - AVSWAT 2000 - Blackland Research Center - Ver. 1.0

Eile Edit Yiew Theme [nput Editlnput BSIgWENRGE Beport:  WWindow Help

: Flun SWaT Cmd+,
@ ———— FRead Fezultz Cmd+B
l"' - I k'i‘[;\" Calibratior Taool Crnd+C
& SWAT Yiew

take Delivered Load Table Crd+D

‘ ﬂ fedgages ;i
"
Figure 13.35

2. The Calibration Set Up dialog box is displayed (Figure 13.36).
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2 Calibration Set Up

Figure 13.36

. The user may create a new calibration scenario or load a previously saved
scenario.

Create a new scenario:

a. Click the New * New  putton in the section of the dialog box labeled
‘Scenario’.

b. Type a name for the scenario in the text box labeled New Name

c. PresstheEnter key on the keyboard.

Load an existing scenario:

a. Click the Load * Lead
‘Scenario’.

button in the section of the dialog box labeled

b. A list will be displayed showing all available scenarios

c. Select the desired scenario from the list.

. Once a scenario is created or loaded, a table of SWAT input parameters will
be enabled (Figure 13.37).
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8.

“Wariation  Lower  Upper

Input File Parammeter ZoWaue | Lirnit
Baszin lnput [bzn]  MWPERCO n ] ] 1 _‘;_i
Baszin Input [[bzn]  PPERCO n ] 10 20
Baszin lnput [[ben]  PHOSED N ] 100 200 ‘l
Chernical [.chm) SOL_LABP 0 ] 1] 100
Chernical [.chm) SOL_ORGH 0 ] ] 10000
Chernical [.chm) SOL_ORGP 0 ] 1] 4000
Chernical [.chm) SOL_mMO3 1] 1] 1] 200 Li

Figure 13.37

. This table lists 27 SWAT input parameters. The name of the parameter and

the related SWAT input file are listed in the table. The user can change the
value of any of these parameters (alone or in combination), run SWAT for the
scenario, and compare the scenario results to those in the original ‘default’
simulation or to other scenarios.

. Select one parameter in the table by clicking on the parameter name. Another

section of the dialog box is enabled (Figure 13.38).

EQIT PARAMETER “aRIATION

By Percentage
A0D %  LHL 100 %

]
10 1 1 I
O u

By Walue !

Figure 13.38

. The Calibration Tool provides the user with two options for altering the value

of a parameter from the value defined in the original or default scenario.

a. By Percentage. Using the slider, select the percent change in value.
(Note: the lower and upper limits of the percent variation are parameter
dependent.)

b. By Value. Type the change in value in the text box.

Note: CN2 and SOL_AWC parameter variation are allowed
to vary only by value.

The user can change the current upper limit and lower limit of the parameters

using the respective Upper limit and Lower limit buttons .
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When one of these buttons is clicked, a prompt box is displayed (Figure
13.39).

iZ Set Upper Limit for thiz scenario

The Upper Limit for SPEEF iz set at 2 enter pour nes Upper Limit [HI

| Cancel

Figure 13.39

Type the new value in the text box. Click OK to close the prompt box and
save the change, or click Cancel to close the prompt box without saving the
change.

9. The change in parameter value may be applied to the entire watershed or to
only a portion of the watershed.

a. To apply the change to all subbasins, select the radio button labeled
Apply to all sub-basins. To apply the change to only a portion of the
subbasins, select the radio button Select sub-basins

@ Apply bo all sub-basing

" Select sub-basins

If the user decides to apply the change to only a few subbasins, a list of all
subbasins in the watershed is displayed when the Select sub-basins
radio button is chosen. Scroll the list and highlight the number of all

subbasins where the change in parameter value is to be made. Hold down
the shift Key to select multiple subbasins.

Note: USLE_C is a SWAT database parameter and cannot
be changed for particular subbasins.

b. If the selected parameter is an HRU-level parameter, the user can limit the
change in parameter value to specific landuses in the selected subbasins.
To isolate the change in parameter value to certain landuses, click the box

.........................

labeled Landuse = Mitandtss;

If the box is checked, a list of landuses is displayed. Scroll the list and

highlight the landuses where the change in parameter value is to be
made. Hold down the Shift key to select multiple landuses.

Note: For USLE C, you must select the target landuses.

10.0nce the settings for the parameter are complete, the user has three options:
save the settings for the parameter, exit the parameter editor tool without

saving the settings, or erase the current settings and define other settings.
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a. To save settings. Click the Apply button below the table of
parameters. This closes the editing tools for the specific parameter and
saves the settings.

b. To exit without saving. Click the Cancel Apply button below
the table of parameters. This closes the editing tools for the specific
parameter without saving the settings.

c. To erase current settings. Click the Reset [(Eeset ] button below the table
of parameters. This resets all values back to the original settings.

11.Repeat steps 6 through 10 for as many input parameters as desired.

12.0nce all parameter modifications have been made for the scenario, the user
can choose whether or not parameter values in the watershed are allowed to

exceed range limits after parameter modifications are applied. This is
+ |nRange

controlled by the In Range and Out Range radio buttons £ DutRange
When the In Range button is selected, the interface will apply all parameter
modifications defined in the scenario and then verify that the new values are

within range limits for the parameters. If the new values exceed range limits,
they will be set to the closest allowed value.

When the Out Range button is selected, the interface will apply all parameter
modifications defined in the scenario without checking that the new values are
within range limits for the parameters.

13. Click OK to save the scenario.

A subdirectory will be created in the project name\scenarios\default\scen
directory that contains the dbf tables and SWAT input files for the scenario.
The subdirectory is given the name of the scenario defined by the user.

14.A prompt box will be displayed during the save (Figure 13.40).

Mote For Scenano I

9 Do pou want o wiite a note for this scenario’?

Figure 13.40

15.Click No to skip this option. Click Yes to write a note. If the user clicks Yes, a
text box is displayed (Figure 13.41).
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¢ Describe Scenario

Fridan 13 21:12:10 200

Figure 13.41
Enter a note and click Close.

16. Once all changes are made, a prompt box is displayed (Figure 13.42).

Pumswar

9 Do you want borun SWAT For thiz zcenano’?

Figure 13.42

17.Click Yes to run a SWAT simulation for the scenario or click No to skip this
option. If the user runs SWAT, one of two message boxes will be displayed
when the SWAT simulation terminates.

a. If the simulation terminated before the entire simulation period was
completed, a message box will notify the user of a run failure (Figure 13.43).

2 Simulation problem E3 |

0 SfAT run HOT succeszsfully completed

Figure 13.43

Click OK. Review inputs before attempting a new run.

253



b. If the simulation terminates properly, a message box will notify the user of
a successful run (Figure 13.44).

2 Simulation

Figure 13.44
Click OK. Another prompt box will be displayed (Figure 13.45).

Read Results |

9 Do you want to read the A5CH outputs fow?

Figure 13.45

The SWAT simulation generates ASCII output files whose data that must
be transferred to dBASE tables for access in the interface. Click Yes to
load the output data to dBASE tables. Click No to defer the generation of

dBASE output tables to a later time. (Clicking Yes performs the same
operations performed by the Read Results command in the Simulation

menu.
18.Click Close to exit the Calibration Tool.

SECTION 13.4: CREATE DELIVERED LOAD TABLE

The fourth command in the Simulation menu allows the user to generate a table
itemizing the amount of load at any point on the channel network originating from
each of the upstream subbasins. This table can only be generated when the
yearly print frequency is selected. Average annual data are analyzed to produce
this table.

1. Select Make Delivered Load Table from the Simulation menu (or press
Cmd+D) (Figure 13.46).
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2 newl.swal - AYSWAT 2000 - Blackland Research Center - Yer. 1.0

File  Edit %iew Theme |lnput  Edilnput ESMEGE Eeportz  WWindow Help

Bzfx nes e

Calibration Toaol Crnd+C
i SWAT View Make Delivered Load Table Crd+D

] Weagages -
]

ﬂ Tempgages
Figure 13.46

2. If a calibration scenario has been created (see previous section), a prompt
box is displayed (Figure 13.47).

! Make Loadcalc table
Scenario; 0k
I Drefault ] Lancel
F
zchariol
gohanod
=

Figure 13.47

A drop-down control lists the original (default) run and any calibration
scenarios for the project. Select one of the runs and click OK, or click Cancel
to abort the process.

3. A prompt box is displayed for the user to select the location in the channel
network at which the calculation is made (Figure 13.48).

i Delivered Load Table

Select the reach number
ar Entire Watershed

Entire " atershed Cancel

e B = T 5 3 B e
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Figure 13.48
4. Select the location of interest and click OK, or click Cancel to exit the tool.

5. A message box is displayed when the table is made (Figure 13.49).

Figure 13.49

6. The table can be viewed by selecting Delivered Load Table in the Reports
menu.

Note: The Delivery Load Table reports the loads regarding the
same variables contained in the Subbasin Output File
(.bsb). In addition, the respective Delivery Ratios (variable
names are prefixed by "R") are reported.
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SECTION 13.5 REPORTS: MAP-CHART

The fourth command in the Reports menu allows the user to graph and map
output from a SWAT simulation.

1. Select Map-Chart from the Reports menu on the SWAT View (or press
Ctr+F4) (Figure 13.50).

i newl_swal - AYSWAT 2000 - Blackland Research Center - Yer. 1.0
Eile Edt Miew Theme |nput  Editlnput  Simulation sl "Window Help

& [#] --- -E B Chi+F1 |

|@| A | [~ | ..... |@|@Iﬂ|+’f‘+| ¥ 1 _____ 1 SBS Table Chl+F2
ﬂ Subbaszins

Delivered Load Table Chl+F3
2 SWAT Yiew
L1

Figure 13.50

Chrl+F5

GenSch

2. If a calibration scenario has been created (see Section 13.3 previous section),
and the respective simulation output imported into ArcView (see Section
13.2), a prompt box is displayed (Figure 13.51).

il Map-Chart Results

Scenarno: OF.
|D Fanlt ] Cancel
soenarnal
FCENAno:

Figure 13.51

A drop-down control lists the original (default) run and any calibration
scenarios for the project. Select one of the runs and click OK, or click Cancel

to abort the process.

3. A dialog box will be displayed (Figure 13.52) that provides options for
mapping/graphing data from two SWAT output files, the reach (.rch) output
file and the subbasin (.bsb) output file, and the Delivered Load Table (this
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table is only available when the yearly print frequency is selected and the
calculations are made for the Entire Watershed; see Section 13.4). Data from
the reach output file will be graphed while data from the subbasin output file
and the Delivered Load Table will be mapped and graphed.

# Map-Chart Default Scenario

Charting Table:

Bsb =
Fch
DIt

0k

Figure 13.52

Depending on the output file selected, the list of variables available for
plotting will vary (Figures 13.53, 13.54 and 13.55).

2 Map-Chart Default 5cenario

Charting Table:

Subbasin:

ariablelz] [Map the first]

1

— = WD 00 el T U e L [

— o

j

Precip ;I

Shamelt
Pet

Et

S
Perc

Surg

Gw g bisn
wipld
Syld

Orgn L‘

Timelz] [Map the first)

1995 =
1996
1997
1998

Bver

Ll

0K

Cancel

Help

Figure 13.53
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6.
7

#2 Map-Chart Default Scenario

Charting T able: Subhasin: Wariablels) [Map the first] Time(s] [Map the first] oK
1 = Flow_In = 1995 =]
2 Flowe_Out 1996
3 Evap 1997 Cancel
4 Tlazs 1593
5 Sed In Bover
5 Sed Out el
7 Sedconc
a Orgn_ln
9 Orgr_Out
10 Orgp_ln
11 Ll Orgp_Out L‘ z

Figure 13.54

# Map-Chart Default Scenario

Charting T able: Subbasin: Yariable[s] [Map the first] Timels) [Map the first] oK
1 a Wiyld = 1995 -]
2 Syld 1996
3 Qrgn 1997 Cancel
4 Orgp 1593
5 Maurg
5 Salp kil
7 Sedp
5 Ryl |
9 RSyld
10 ROrgn
1 ;l ROrgp L‘ z

Figure 13.55

For each output file, there are three plotting parameters that must be defined:
Subbasin, Variable(s), and Time(s). Only one subbasin may be selected.
Multiple variables and/or times may be selected by holding down the shift
key while clicking the parameters of choice.

Once all plotting parameters are set, click OK.

A graph will be displayed. If subbasin output or the Delivery Output Table are
being plotted, a map of the watershed will be produced showing values for the
first variable type selected in the list of variables and for the first time period
selected in the list of output times (Figures 13.56).
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Figure 13.55

Note: The graphic capabilities of ArcView are adequate
for basic data presentation. For more sophisticated
graphs, the SWAT output should be imported into a
separate graphics package.
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SEcTION 14: SWAT DATABASE EDITORS

Purpose

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 2000).
The interface provides dialog-based editors to access and edit these five
databases, as well as two additional databases that store custom soils and
custom weather station parameters.

Application

The SWAT Database Editors are available once the AvSWAT 2000 extension is
loaded.

1. On the main interface, click the button beside Edit SWAT Databases, or
when the SWAT View is active, select Databases from the Edit Input menu.

2. Adialog box will appear with a list of the databases (Figure 14.1).

#2 Edit SWAT databases

For editing double click on the data baze name:

|Jzer Soils =
|Jzer Weather Stations

Land Caover/Plant Growth

Pesticide

Tillage

Idrban (=] E it
Figure 14.1

Seven databases are available for editing:

User Soils

This database is used to store custom soil data. Data are
entered into this database for soil maps that do not use the
US STATSGO soil database included with the interface.

User Weather Stations

This database is used to store custom weather generator
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station data. Statistical weather data is entered into this

database for weather simulation stations not included in the
provided database.

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 2000, Appendix A.

Fertilizer

This database contains SWAT fertilizer/manure parameters.
Both inorganic and organic (manure) fertilizer data are 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 2000, Appendix A.

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.

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 2000, Appendix A.

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 2000, Appendix A.
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SECTION 14.1: USER SOILS DATABASE

To edit the User Soils Database:

1. Double-click User Soils on the list of databases (Figure 14.2).
il Edit SWAT databases

zer Weather Stations
Land Cowver/Plant Growth
Fertilizer

Pesticide

Tillage

Urban -] Euit |

Figure 14.2

2. The User Soils dialog box will be displayed (Figure 14.3)

! User Soils

¢ Sample =

Load [.5al] | Add New Help | E it |

Figure 14.3

A list of soils in the custom database is displayed on the left side of the dialog
box.
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3. The user has four options: edit an existing soil dataset, add a new soil
dataset, delete an existing soil dataset, or exit the database. A list of soils in
the custom database is also shown.

To edit an existing soil dataset:

a.
b.

Click the name of the soil to be edited.

The data for the soil will be displayed (Figure 14.4). A complete
description of the variables is provided in the Soil and Water Assessment
Tool User's Manual, Version 2000, Chapter 22.

#2 User Soils
By Sail By Laver
ShAM | 5iample soLz [ 15240 [m]
NLAYERS [ & [1ta10] SOLED [ 145 [a/emd)
HYDGRP  [& [6.B.CorD] soLawe [ 013 [mm/mm]
SOL_ZM 2032.00 [rom] SOLK [ 218000 [mmdhi]
AMIOM_EXCL 11.200 [fraction] || SOL_CEM 0.72 [% sol weight]
SOL_CRE I 0.000 [m34m3] CLAY 750 [% soil weight]
S SILT [ ] [:fso?:we?g:t]
|LFS-LFS-SEL SAMD 25,89 [ soil weight]
— ROCK T38| [%vall
. SOL_ALB | 1.06 " [fraction]
USLE K | 017 (0013t bl ¢ o]
SOLEC | .00 [d5m]
Up | |_1 Downl
Layer
Delete Load [.50ol] Add Mew [Modify] | Add Mew | Help | Exit |
Figure 14.4
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.

The soil parameters are separated into two groups. The parameters that
are applicable to the entire soil profile are displayed in the box titled By
Soil, and the parameters that pertain to a particular soil layer are
displayed in the box titled By Layer. The layer number is displayed at the
bottom of the By Layer box between the Up and Down buttons. The
different layers in the soil profile can be accessed via these buttons

Layer

Edit data: Activate a cursor by clicking in the text box. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the
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value of the parameter is out of range, a message box like the one in
Figure 14.5 will be displayed.

2 Check ANIDN_EXCL

® AMIOM_EXCL must be set bebween 0070 and 1.000

Figure 14.5

Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirlavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in *resrng.dbf”

E xit
e. Once all editing changes have been made, click Exit ;]

f. A prompt box may appear, notifying the user of out-of-range parameter
values (Figure 14.6).

#2 Fields Out OF Parameter Banges
AMIOM_ExCU -
k.
Figure 14.6

Click OK. A prompt box will then be displayed (Figure 14.7).
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To Go Back and Change ¥Yalues Press Ho I

9 Do you want to Continue with pregent setting?

Yes

Figure 14.7

Click No to return to editing and correct the values, or click Yes to
continue with the exit.

g. A prompt box appears (Figure 14.8).
SaveChamge |

9 Do you want o save the changes to the Soil named 5 ample?

Figure 14.8

h. To save the editing changes, click Yes. To discard the editing changes,
click No.

To add a new soil dataset:

A new soil may be added to the database by setting parameters on a blank
form, by loading data from a SWAT Soil Input File or by copying data from an
existing soil record to a new record.

To add a new soil using a blank form:

a. Click the button labeled Add New She on the User Soils

dialog box.

b. A modified dialog box will appear which contains input fields for the soil
profile data (Figure 14.9). If the minimum value in a field is greater than
0.0, the interface will preset the value in the blank form to that
minimum.
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#! User Soils
By Sail | By Layer
SMAM [ soz [ o0 [wn
NLAYERS [ T [tatn] SOL_BD 110 [gfema]
HYDGRP  [& [4.B.CorD] sOL_wC | 0.00 | [ramérmm]
SOL_ZMx | 0.00 [ram] SOL_K 0.00 [rmhr]
ANION_EXCL 0.070 [fraction] || SOL_CEM 0.05 [% sail weight]
sOLCRK | 0000 [m3/m3] || CLay 0.00 | [% sail weight]
0.00 [% zoil weeight
TEXTURE S L [, S
I SaND 0.00 [* soil weight]
ROCK 0.00] [% wal]
SOL_ALB 0,00 [fraction]
USLE_K, 0.00 [0.013 br# bed(rm3 ¢ cr)]
SOLEC | .00 [d5/m]
Up | l 1 Downl
Layer
Save | Cancel | Help |

Figure 14.9

c. At this point, the user may type the necessary data into the different
fields. A unique name must be given to the soil (the name can include
numbers, but the name must begin with a letter).

d. Once the soil data is entered, click the button labeled Save LJ

Cancel

to store the data, or click the Cancel button to exit the
editor without saving.

e. The user is returned to the original User Soils dialog box. If the soil
data was saved, the list of soils in the database will include the name
of the soil just added.

To load soil data from a file:

. Load [.50l] .
a. Click the button labeled Load (.Sol) 4| on the User Soils
dialog box.

b. A prompt box will appear warning the user of potential problems if the
.sol file to be loaded is not in the correct format (Figure 14.10).

Wamng

[f the loading . Sal' file i not in the corect format, you may get
9 an ernar megzage or the data will not be in the corect field(z).
Continue?

Figure 14.10
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To proceed with the load, click Yes. To abandon the load operation,
click No.

c. A browser will be displayed if the user clicks Yes (Figure 14.11).

#2 Specify File

File M ame; Directories:

| d:hepa-pesticidetoold_wtr

ag_13.zal - = d - Cancel
ag_T14.zol i
aq_26.zol
ag_40.zol
alfa_13.zal
alfa_14.zol

alfa_26. 2ol (e
alfa 40zl ﬂ [

Lizt Filez of Type: Dirives:
[ Text Files [ zall E2 N =]

il

DR REE

Figure 14.11

d. Select the soil input file (.sol) to be loaded and click OK (or double click
the selection). The soil data will fill the fields in the User Soils dialog.

e. Look over the data to verify it was imported correctly.

f. Click the Save button to store the new data set, or click Cancel to exit
the load procedure without saving.

To add a new soil by modifying an existing record:
a. From the User Soils dialog box, click the name of the soil to be copied.

b. Once the soil data is displayed, click the button labeled Add New

Add Mew [odify] !
(Modify) .

c. A modified dialog box will appear with all the data fields filled (copied
from the previously selected soil data) except the soil name (Figure
14.12).
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#2 User Soils

SHAM
MLAYERS
HYDGRP
SOL_ZM¥
ANION_EXCL
S0L_CRK

TEXTURE

By Soil
—
[4 11 010
[2 [&.B.CorD]

2032.00  [rm]
11.200  [fraction]

[ 0.000 [m3/m3]

| LFS-LFS-5CL

Save |

By Layer
S0l 2 r‘w ]
SOL_BD 1.45  [afcm3]
SOL_AWwC 013 [mmdmm]
soLk [ zZ1o0.00 [mmehi
S0L_CBN 073 [% soil weight]
clay [ 780 [% soil weigh]
SILT E.61  [% soil weight]
SAND 8589 [% sail weight]
pock [ 1.3 [zl
soL &g [ 1.05 [fraction]
UstE k [ 077 [0.013tnf hed(ma3 tem)]
soLEc | 1.00 [dSm]
Layer
Cancel | Help I

Figure 14.12

d. Enter a new soil name and modify the other data fields.

e. Click Save to store the modified soil data or Cancel to exit the editor

without saving.

To delete a soil dataset:

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 button

[relete

labeled Delete at the bottom of the dialog box.

c. A prompt box will appear requesting the user to verify the delete (Figure

14.13).

Delete Sail

9 ['a pou want to remave the Sail named 'S ample” #

Figure 14.13

To continue with the delete process, click Yes. To abandon the delete

process, click No.

To exit the User Soils database:

a. From the User Soils dialog box, click Exit
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SECTION 14.2: USER WEATHER STATIONS DATABASE

To edit the User Weather Station Database:
1. Double-click User Weather Stations on the list of databases (Figure 14.14).

i Edit SWAT databases

Land Cover/Flant Growth
Fertilizer
Festicide

Tillage

Iiban E it |

Figure 14.14

<]

2. The User Weather Stations dialog box will be displayed (Figure 14.15).

2 User Weather Stations

i Uszer Defined Weather Station—————
¢ Sample |

Load [.wagn] | Add Hew Help E =it

Figure 14.15

A list of stations in the custom database is displayed on the left side of the
dialog box.
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3. The user has four options: edit an existing weather station data set, add a
new weather station data set, delete an existing weather station data set, or
exit the database.

To edit an existing weather station dataset:

a. Click the name of the weather station to be edited.

b. The data for the weather station will be displayed (Figure 14.16). A
complete description of the parameters is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 13).

! Uszer Weather

zer Defined \Weather Station

Stations

RAIM_YRS

Weather Station Mame | Sample

| 8300 [rears] WELEY 179.80 [m]
WLATITUDE l 3365 [Degrees] PR ! oo
| W’LDNGITLIDEi 0 [Degess]  YPR ! i}

M aonthly parameters

& THPMX € PR_WA dan. | 70 | 34.80
= THPMN  PR_w2 Feb. | 12.80 Aug | 34.90
 TMPSTOMS " PCRD Mar [ 1880 Sep[ 3140
 TMPSTOMN € RAINHHM: p. [ 230 oDet[ 70
" PCPMM I SOLARA May [ 2760 Mew| 1840
" PLPSTD £ DEWPT Jun, rﬁ Dec.l_ﬁ?l-ﬂw
 POPSKW O WHDAY [l

Delete LLoad [ wgn] Add Mew [Modify] | Add Mew Help | E xit |

Figure 14.16

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. The weather data are separated into two groups. The statistical data that
is summarized over the entire period of record is listed in one box, while
variables summarized by month are listed in the box labeled Monthly

parameters.

d. The data fields for the monthly parameters can be accessed by clicking
the circle to the left of the variable names (Figure 14.17).
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iy

& @ @ e w0

Monthly parameter

THPh
TP
TMPSTD
TMPSTDMMN
FCPrM
PCPSTD
PCPSERW

. e e e e e .

PR_Ww/1
PR_Ww?2
PCFD
RAINHHM
SOLARAY
DEWFT
DAY

Figure 14.17

e. Edit data: Activate a cursor by clicking in the text box. Type the desired
value. You can move to the next parameter by pressing the Tab key. If the
value of the parameter is out of range a message box like the one in
Figure 14.18 will be displayed

2 TMPMX Bange Check

TP far January must be set bebween -30.00 and 50,00

]|

Figure 14.18

Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirlavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in *resrng.dbf”

E st

f. Once all editing changes have been made, click Exit

g. A prompt box may appear notifying the user of out-of-range parameter

values (Figure 14.19).
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e

¥ Fieldz Out Of Parameter Ranges

Rain_"'R5
b onthly parameter PR_W2 Month Januany

|»

OF.

Figure 14.19
Click OK. A prompt box will then be displayed (Figure 14.20).

To Go Back and Change Yalues Prezz No |

9 Do wou want to Continue with present zething?

Figure 14.20

Click No to return to editing and correct the values or click Yes to continue
with the exit.

h. A prompt box appears (Figure 14.21).

SaveChange

9 Cio wou want o save the changes to the weather station named

Sample?
Mo |

i. To save the editing changes, click Yes. To discard the editing changes,
click No.

Figure 14.21

To add a new weather data set:

A new weather station may be added to the database by setting parameters
on a blank form, by loading data from a SWAT Weather Generator Input File,
or by copying data from an existing weather station record to a new record.

273



To add a new weather station using a blank form:

a. Click the button labeled Add New Seee on the User

Weather Station dialog box.

b. A modified dialog box will appear which contains input fields for the
weather station data (Figure 14.22). The interface will preset the
values to the minimum value allowed for the parameters.

i User Weather Stations
IJzer Defined \Weather Station

“Wieather Stahion Mame l
RANYRS [ 600 [eas]  wELEv [ 000 [ml
|| WLATITUDE l -90.00 | [Degreez]  =FR !
< WLONGITUDE[  [Degees] YPR [
Monthly parameters
= THMPMX " PR_W1 Jan. [ 30000 gu [ a0m
" THPMN " PR_w2 Feb. [ 3000 Awg[ 3000
© TMPSTDMX C PCPD Ma [ 3000 Sep [ anon
 TMPSTDMN " RAINHHM: . [ om0 met [ 3000
" PCPMM € SOLARAY May [ o000 Now[ 3o
€ PLPSTD L . [ 3000 Dee[ 3000
" PLPSEW € wiNDEY el
Save | Cancel | Help |

Figure 14.22

c. At this point, the user may type the necessary data into the different
fields. The fields for monthly parameters are not displayed until the
radio button to the left of a parameter name is clicked. A unique name
must be given to the station (the name can include numbers but must
begin with a letter).

d. Once the weather station data is entered, click the button labeled Save

Cancel
to store the data, or click the Cancel Q button to
exit the editor without saving.

Save

e. The user is returned to the original User Weather Station dialog box. If
the station data was saved, the list of weather stations in the database
will include the name of the weather station just added.
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To load weather station data from a file:

] Load [.wan]
a. Click the button labeled Load (.wgn) on the User
Weather Station dialog box.

b. A prompt box will appear, warning the user of potential problems if the
.wgn file to be loaded is not in the correct format (Figure 14.23).

[f the loading "' *wgn' file iz not in the correct farmat, you mag get
9 an erar mezsage or the data will not be in the corect field[z).
Continue?

B

To proceed with the load, click Yes. To abandon the load operation,
click No.

Figure 14.23

c. A browser will be displayed if the user selects Yes (Figure 14.24).

il Specify File

File M arre: Directonies: K |
| d:hepa-pesticidebcold_wr
() hartfard. won | = dh = Cancel |
B inapolis.won = epa-pesticide

h- [ |:|||:|_ ikt

Lizt Files of Type: Cirives:
| Text Filez [*.van] ] [d: x|

Figure 14.24

d. Select the weather generator input file (wgn) to be loaded and click
OK (or double click the selection). The weather data will fill the fields in

the User Weather Station dialog box

e. Look over the data to verify it was imported correctly.

Click the Save button to store the data set or click Cancel to exit the
load procedure without saving.
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To add a new weather station by modifying an existing record:

a. From the User Weather Station dialog box, click the name of the
weather station to be copied.

b. Once the weather data is displayed, click the button labeled Add New

Add Mew [Modify]
(Modify) .

c. A modified dialog box will appear with all the data fields filled (copied
from the previously selected weather station data) except the weather
station name (Figure 14.25).

i User Weather Stations

zer Defined Weather Station

Wwieather Station Name I

RalN_ YRS | 5.00 [vears] WELEY I 0.00 | [ra]
WLATITUDE l AA0.00 [Degrees]  =PR !
| WLDNGITLIDEI [Degress]  YFR !

tonthly parameters
& THPMX € PR_WA dan. [ 30000 u [ 3000
" THPMN  PR_Ww2 Feb. | -30.00 Aug | -30.00
" THMPSTOMX C PCFD Mar [ 3000 Sep| 3000
€ TMPSTOMN € RAINHHMX s [ om0 Ot [ 3000
" PCPMM C SOLARAY May [ 3000 MNew[ 3000
© PLPSTD L& Jn [ 3000 Dez| 3000
" PCPSKwW C wNDAY ol
Save | Cancel | Help |

Figure 14.25
d. Enter a new weather station name, and modify the other data fields.

e. Click Save to store the modified weather station data, or click Cancel
to exit the editor without saving.

To delete a weather station dataset:

a. From the User Weather Station dialog box, click the name of the weather
station to be deleted.

b. The dialog box will be modified to display the weather data. Click the

Delet
button labeled Delete - at the bottom of the dialog box.

c. A prompt box will appear requesting the user to verify the delete (Figure
14.26).
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Delete Weather Station I

9 Do you want o rermoye the Weather Station''Sample' ?

Ho

Figure 14.26

To continue with the delete process, click Yes. To abandon the delete
process, click No.

To exit the User Weather Station database:

Exit
a. From the User Weather Station dialog box, click Exit ;I
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SECTION 14.3: LAND COVER/PLANT GROWTH DATABASE

To edit the Land Cover/Plant Growth Database:

1. Double-click Land Cover/Plant Growth on the list of databases (Figure
14.27).

i Edit SWAT databaszes

For editing double click on the data baze name:

IJzer Soils __:J

IJzer Weather Stations

Fertilizer
Pesficide

Tillage

rban E it |

Figure 14.27

Ll

2. The Land Cover/Plant Growth database dialog box will be displayed (Figure
14.28).

# Land Cover/Plant Growth database

[ Agricultural Land G eneric fi—

Agricultural Land-Close-Grawn
Agriculbural Land-Row Crops
Alamo Switchgrass

Alfalfa

Alsike Clover

Altai Wildre

Agparagus

Barley

Bell Pepper

Bermudagrass

Big Bluestem

Brocool

Cabbage

Cantaloupe

Carat

Cauliflower _:_!

Add New Help Exit

Figure 14.28

A list of land cover/plants in the database is displayed on the left side of the
dialog box.
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3. The user has four options: edit an existing land cover data set, add a new
land cover data set, delete an existing land cover data set, or exit the
database.

To edit an existing land cover dataset:

a. Click the name of the land cover/plant to be edited.

b. The data for the land cover will be displayed (Figures 14.29). A complete
description of the parameters is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 14.

aﬂ‘ Land Cover/Plant Growth databaze
Crop Mame | 4pple [ Crop is Fertiized

Aaricultural Land-Cloze-grown af| P IAPPL 4 character] BI1 0.0060 | [lg Mka Biomass]
Agricultural Land-Generic IDC [Trees ~| ENZ 0.0020  [kg M/kg biomass]
Agricultural Land-Row Crops BIO_E ’W [kg/hal/ (M) vl EMN3 0.0015 | [kg WAkg biomass]
Alamo Switchgrass HYSTI ,W ik haldka hall BF IW [ka P#kg biomass]
Alfalfa BLAJ [ 400 [we/me] BFz | 0.0004] (kg Prka biomass]
Alzike Clover R 010 | [fraction] BP3 [ 0.0003] [ka Prkg biomass]
Altai wildrye e ,70_15 IPeeir WEYF IW [lkatha)/kasha)ll
P ! | FRGRW2 050 [fraction] USLE_C 0.001
Eell Pepper L M2 ,W [fraction] EE] 0.007 | [ms]
Bemudagiass DLA| [ 033 [heatunitssheat urits] VFDFR 4.000 kPl
Biig Bluestem CHT M3 250 [m] FRGMax 0,750 [fraction]
Broceoli ROMx [ 200 [m] WP 3.000 " [rate]
Cabbage T_0PT ’w Fo] CO2HI EEO.000 | [uli]
Cantaloupe T BASE =00 [0 EIQEHI 20.000| [ratio]
Carrot ENVLD [ 00075 kalika seed] RSDCO_PL | 0.050) [fraction]
Cauliflower j CRYLD ,W kg P/kg seed] NN

Default ‘ Add Mew [Modify] | Add Mew ‘ Help | Exit ‘

Figure 14.29

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. Edit data: Activate a cursor by clicking in the text box. Type the desired
value. You can move to the next parameter by pressing the Tab key. If the
value of the parameter is out of range, a message box like the one in
Figure 14.30 will be displayed.
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i Check T_OPT

Figure 14.30

Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

Exit
d. Once all editing changes have been made, click Exit i

e. A prompt box appears (Figure 14.31).

SoveChange |

9 Do pou want to zave the changes to the crop named Corm 7

Figure 14.31

f. To save the editing changes, click Yes. To discard the editing changes,
click No.

To recover default values for an edited land cover dataset:

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. Click the name of the land cover/plant.
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b. Click the button labeled Default at the bottom of the dialog box.
c. A prompt box will appear (Figure 14.32).

Set Apple To Default

Figure 14.32

d. To recover default values, click Yes. To abort the recovery of default
values, click No.

To add a new land cover dataset:

A new land cover may be added to the database by setting parameters on a
blank form or by copying data from an existing land cover record to a new
record.

To add a new land cover using a blank form:

a. Click the button labeled Add New
Cover/Plant Growth dialog box.

on the Land

b. A modified dialog box will appear which contains input fields for the
growth parameters (Figure 14.33). The interface will preset the values
to the minimum allowed for the parameters.

Figure 14.33
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c. At this point, the user may type the necessary data into the different
fields.

d. Once the land cover data is entered, click the button labeled Save

Cancel

L] to store the data, or click the Cancel button to
exit the editor without saving.

e. The CROP: Hydrological Parameters dialog box is displayed when
data for a new land cover/plant is saved (Figure 14.34).

#! CROP: Hydrological Parameters

Cropname  Cam
CPMM CORM
Hudrological Group
A 67.00
[ TRE B 77.00
C
ovN g3.00
M anning's Roughhess o &7.00
Factor "n'* Table 5C5 Runoff Curve Table |
Help | 0K I

Figure 14.34

The user must define a default Manning’s overland n value and default
curve numbers that will be used by the interface to initialize these
parameters when setting up projects where the new land cover/plant is
present in the watershed.

Values may be typed into the text boxes or the user can access tables
to decide what value should be assigned.

To access the SCS Runoff Curve Table, click the SCS Runoff Curve

Table . SC8 RunsffCuneTsbe | 1 ton The table will be displayed (Figure

14.35).

! 5CS Runoff Curve Humber

Condition
& Fallow: Funaff Cursve Number
' Row crop: Hydralogic  Group
" Small Grair: & I??
" Closerseeded: E las
™ Pasture or Rangs: C Eﬁ-—
O Meadow:

5] I94

" Foadsfdit]
' Roadshard surface] Cancel | Ok |

Figure 14.35
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Curve number values for different management conditions are
accessed by clicking the radio buttons for the condition and, if
applicable, the cover. To exit the table and copy the displayed curve
numbers, click OK. To exit the table without copying the displayed

curve numbers, click Cancel.

To access the Manning’s n Table, click the Factor ‘n’ Table
Factor "' Table | hutton. The table will be displayed (Figure 14.36).

i Manning's Roughness Factor "n"
Ov_n m o Default  Minimum: M asimum
Type Fallow, no residue I 0.01 l 0.003 l nma
ERerel ~ Canventional tillage, no regidue | 0.09 | 0.08 | 012
Cei SR E b o Conventional tilage, residue l 019 I 0.1g I 02z
Chizel plow, no residus I .09 I 0.068 I niz
Chizel plow, residus l 013 ! 01 I 01e
Fall disking.residue l 04 | 03 I (1831
M kill, no residus i 0.07 I 0.04 I 0.1
Hotill, [05 - 1 t/ha) I ni1z | 0.o7 I 017
Ma il [2 - 9 ttha] I 0.3 ] 017 ] 0.47
Flangeland[20% cover) | 0B | 0.m | 0.7
Shart grass prairie l a1 | o1 | o2
Dense grass I 0.24 l 017 l 0.3
Bemmudagrass | o4 | 03 | 048
ok |

Figure 14.36

To use a value from the table, click on the desired value and then click
OK. To exit the table without copying a value, click Cancel.

Once the default values for curve number and Manning’s n value for
overland flow are set correctly, click OK.

The user is returned to the original Land Cover/Plant Growth dialog
box. The list of land covers in the database will include the name of the
land cover just added.

To add a new land cover by modifying an existing record:

a.

From the Land Cover/Plant Growth dialog box, click the name of the
land cover to be copied.

Once the land cover data is displayed, click the button labeled Add

New (Modify) /1eviHedi |
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c. A modified dialog box will appear with all the data fields filled (copied
from the previously selected land cover), except the land cover name
(Figure 14.37).

"2, Land Cover/Plant Growth databaze

“H

L]
o =) = = 2 =
= =1 1n=]R=] IRT]
& all o S = =
= IR=] (=1 IR=11R=] IR=1 =0 =] IR=] IR R =1 = R =

ol

Perannial lequme
250

| Pererwial lequme |
o
i
[ 0%

i
'
‘

Figure 14.37

d. Enter a new land cover name and a four character code, and modify
the other data fields.

e. Click Save to store the modified land cover data, or click Cancel to exit
the editor without saving.

f. The CROP: Hydrological Parameters dialog box is displayed when
data for a new land cover/plant is saved (Figure 14.38)

|2 CROP: il.};d.roiogic.a.l Parameters

Figure 14.38
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The user must define a default Manning’s overland n value and default
curve numbers that will be used by the interface to initialize these
parameters when setting up projects where the new land cover/plant is
present in the watershed.

Values may be typed into the text boxes or the user can access tables
to decide what value should be assigned.

To access the SCS Runoff Curve Table, click the SCS Runoff Curve

Table | SC8 RunsffCuveTsbe | 1 ton The table will be displayed (Figure
14.39).

4 5L5 Aunolf Curve Numbe

Candion

= Fallan RupaF Curse Humbiai

™ Romorop: Hydokge: Grop

= Brned ek A Iy?_

™ Capesended B |9;

™ Feetulg of Aangs |_

T Hesdowm G

oo ) |ﬁ

I (Eamniieadz:}

Rt

£~ ‘Rosdehad surface] —Jm" IJ_IK
Figure 14.39

Curve number values for different management conditions are
accessed by clicking the radio buttons for the condition and, if

applicable, the cover. To exit the table and copy the displayed curve
numbers, click OK. To exit the table without copying the displayed
curve numbers, click Cancel.

To access the Manning’'s n Table, click the Factor ‘n’ Table
Factor “n"Table | hutton. The table will be displayed (Figure 14.40).

A Maonreng'z Aougtmesz: Facko "a"

CLEON TS Candlan Debaul Mirimin Masimin
Toe Failre. o resii [0 [ [ im2
ChanelFla. | Gonsenionel oon.mresin [ 008 [ 006 | 012
Duatadfon . | (Cveniddammibe [T e
Chizsl plos, ro rsxcus n‘lﬁ' r‘ﬁTi: rtﬁT

Chipel phos, 1eciis o7 [ o1 aiE

Fall deking etk [ aal [ az a5

Mo, no et [Dovi [ Toa] or

Mo, K5 -1 s [z oo o

i 12 -3 b [[oal o[ o%

Ranoeland 2015 ¢ mozi| I_.ﬁ I_[I.IJ_I [ 07

Shok grsss praie m AR [0z

Dl fizece [z [0 [ o3

Bemuckagraes I-I'.'IT E m?

TR, ok,

Figure 14.40
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To use a value from the table, click on the desired value and then click
OK. To exit the table without copying a value, click Cancel.

Once the default values for curve number and Manning’s n value for
overland flow are set correctly, click OK.

g. The user is returned to the original Land Cover/Plant Growth dialog
box. The list of land covers in the database will include the name of the
land cover just added.

To delete a user defined land cover dataset:

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
button labeled Delete at the bottom of the dialog box.

c. A prompt box will appear requesting the user to verify the delete (Figure
14.41).

Delete Crop |

9 Do you want to remaove the Crop named *'Com®* 7

Figure 14.41

To continue with the delete process, click Yes. To abandon the delete
process, click No.

Note: Only the new Land Cover/Plant Growth data sets
entered by the User can be removed from the database.
The user can not remove the data sets that are included
with the interface but can modify the parameters and/or
restore the default values.

To exit the Land Cover/Plant Growth database:

a. From the Land Cover/Plant Growth dialog box, click Exit ﬁ‘
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SECTION 14.4: FERTILIZER DATABASE

To edit the Fertilizer Database:

1. Double-click Fertilizer on the list of databases (Figure 14.42).
i Edit SWAT databases

For editing double click on the data baze name:

Ilzer Soilz ‘:_]
Idzer \wWeather Stationz

Land Cover/Flant Growth

FPesticide

Tillage

Iliban E it |

Figure 14.42

<]

2. The Fertilizer database dialog box will be displayed (Figure 14.43)

#! Fertilizer databaze

000600 =
00-15-00
02-09-00
03-06-00
04-08-00
05-10-05
05-10-10
0510415
06-24-24
07-00-00
07-07-00
08-08-00
08-15-00 -]

Add Mew | Help | E xit |

Figure 14.43

A list of fertilizers/manure in the database is displayed on the left side of the
dialog box.
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3. The user has four options: edit an existing fertilizer, add a new fertilizer,
delete an existing fertilizer, or exit the database.

To edit an existing fertilizer:
a. Click the name of the fertilizer to be edited.

b. The data for the fertilizer will be displayed (Figure 14.44). A complete
description of the parameters is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 17.

#! Fertilizer databaze

45-00-00 :-! Fertilizer Narne | Elemental Mirogen
Anhydrous Ammonia FERTMH I Elerm-H [8 characters]
Beef-Fresh i
R FRINM ] T.000  [ka min N/ka fertiizer]
Broiler-Fresh Manure e T o it P et
; a min PAkg fertilizer
D airy-Fresh Manure Hlis i
Duck-Fresh Manwure FORGM ! 0000 [kgarg Mg fertilizer]
: FORGF I 00000 [kgorg Pk fertilizer]
i Elemental Phosphorous FMH3M I 0000 [kaNH3 Nikg min N]
Goat-Fresh Manure BACTPDE [DPTIONAL] | 0.000 [Hbacteriarka marire]
Haorze-Fresh bManure BACTLFDE [OFTIOMAL] I 0000 [Bbactenadkg manure]
Layer-Frezh kM anure BACTKDDE [OPTIOMAL] I 00000 [fraction]
Sheep-
eep-Frezh Manure L m
Swine-Fresh bManure _v_j
Diefault | Add Mew [Modifiy] | Add Hew | Help | E it |

Figure 14.44

Note: If the cursor is placed on top of any text box or
button, a short help description (yellow Ilabel)
appears and the range of variation is shown.

c. Edit data: Activate a cursor by clicking in the text box. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the

value of the parameter is out of range, a message box like the one in
Figure 14.45 will be displayed.
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i Check FMINN

Figure 14.45

Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

Exit
d. Once all editing changes have been made, click Exit i

e. A prompt box appears (Figure 14.46).

SoveChange |

[io you want to save the changes to the fertiizer named
Elemental Mitrogen ¢

Figure 14.46

f. To save the editing changes, click Yes. To discard the editing changes,
click No.

To recover default values for an edited fertilizer:

The default values for the fertilizers 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 fertilizer parameters by the user.

a. Click the name of the fertilizer.
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b. Click the button labeled Default at the bottom of the dialog box.
c. A prompt box will appear (Figure 14.47).

Set Elemental Hitrogen To Default I

Are you sure you want bo set
Elemental Mitrogen back to it default setting

Figure 14.47

d. To recover default values, click Yes. To abort the recovery of default
values, click No.

To add a new fertilizer:

A new fertilizer may be added to the database by setting parameters on a
blank form or by copying data from an existing fertilizer record to a new
record.

To add a new fertilizer using a blank form:

a. Click the button labeled Add New fneiey on the Fertilizer

Database dialog box.

b. A modified dialog box will appear which contains input fields for the
fertilizer data (Figure 14.48).

#! Fertihzer databaze
Fertilizer Mame |
FERTMM [ [Bcharacters]
FMINN [ 0000 [kamin Mrka Fetiizer]
FMINF [ 0000 [kamin P/kg ferilizer]
FORGN [_uunu' [ka arg Mka fertiizer]
FORGF [ 0000 [kaoigPrkafertiizer]
FMH3M r_cTu"n“u‘ [kaMH3 Mka min M
BACTPDE [OPTIONAL] Iw [Hbacterniadg manure]
BACTLPDE [OPTIONAL] I_DDDET [#bacteniag manure]
BACTKDDE [OPTIOMAL] I 0000 [fraction]
|z Marure T
Save | Cancel Help |

Figure 14.48
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c. At this point, the user may type the necessary data into the different
fields.

d. Once the fertilizer data is entered, click the button labeled Save

Cancel

Ito store the data, or click Cancel —| to exit the editor
without saving.

Save

e. The user is returned to the original Fertilizer Database dialog box. The
list of fertilizers in the database will include the name of the fertilizer
just added.

To add a new fertilizer by modifying an existing record:

a. From the Fertilizer Database dialog box, click the name of the fertilizer
to be copied.

b. Once the fertilizer data is displayed, click the button labeled Add New

(MOdIfy) Add Mew [Mcu:lify]l

c. A modified dialog box will appear with all the data fields filled except
the fertilizer name (Figure 14.49).

! Fertilizer databaze
Fertilizer Mame |
FERTNM [ [Bcharacters]
FMINN [ 7000 [k min Nkg fertiizer]
FHINP [ 0000 [kg min Prka fertlizer]
FORGM [ o000 [kg org Mkg fertiizer]
FORGP [ 0000 [kgoigPrkg fertiize]
FMH3M [ 0000 [kaNH3 Nkg min N]
BACTRDE [ORTIONAL] rw [Hbactenakg manure]
BACTLPDE [OPTIOMAL] !w' [#bacteradkg manure]
BACTKDDE [OPTIOMAL] I 0000 [fraction]
| Manure [
Save | Cancel Help |

Figure 14.49

d. Enter a new fertilizer name and character code and modify the other
data fields.

e. Click Save to store the modified fertilizer data, or click Cancel to exit
the editor without saving.
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f. The user is returned to the original Fertilizer Database dialog box. The
list of fertilizers in the database will include the name of the fertilizer
just added.

To delete a user defined fertilizer:

a. From the Fertilizer Database dialog box, click the name of the fertilizer to
be deleted.

b. The dialog box will be modified to display the fertilizer data. Click the

Delete

button labeled Delete at the bottom of the dialog box.

c. A prompt box will appear requesting the user to verify the delete (Figure
14.50).

Delete Fertilizer |

9 Do you want to remove the Ferilizer named "Example’ 7

Figure 14.50

d. To continue with the delete process, click Yes. To abandon the delete
process, click No.

Note: Only new Fertilizer data sets entered by the user
can be removed from the database. The user
cannot remove the data sets that are included with
the interface but can modify the parameters and/or
restore the default values.

To exit the Fertilizer Database:

a. From the Fertilizer Database dialog box, click Exit L]
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SECTION 14.5: PESTICIDE DATABASE

To edit the Pesticide Database:
1. Double-click Pesticide on the list of databases (Figure 14.51).

i Edit SWAT databases

For editing double click on the data baze name:

Ilzer Soilz ‘:_]
User Weather Stations

Land Cower/Plant Growth
Fertili
Tillage
Lrban

E xit |

<]

Figure 14.51

2. The Pesticide database dialog box will be displayed (Figure 14.52).

i! Edit Pesticide

¢ 2 45T Amine =
2.4-0 Aeid

24-0 amine

24-DB Ester

2A4-DB Sodium/amine

F-CRA Sodium 5 alt

AL 263,493

Acephate

Acifiuarfen

Alachlor

Aldicarb

Aldicarb Sulfone |

Add Mew | Help |

Figure 14.52

A list of pesticides in the database is displayed on the left side of the dialog

box.
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3. The user has four options: edit an existing pesticide, add a new pesticide,
delete an existing pesticide, or exit the database.

To edit an existing pesticide:
a. Click the name of the pesticide to be edited.

b. The data for the pesticide will be displayed (Figure 14.53). A complete
description of the parameters is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 16.

i! Edit Pesticide

Armitrole :_]
Ancyrnidal Pesticide Name | Atrazine
Anilazine __| Prame i.-’-‘-.atre;-: [17 character]

Arsenic Acid SKOC ! 100.0° [ima/kal/ima/1]

Azulam Sodium Salt WwWiF I_D_‘45- [fraction]
HLIFE_F [ 500 [day]

Azinphioz-hd ethyl HLIFE & ]w [davs]

BHC 4P EF [ 075 [faction]

Bendiocarb WL I_ﬁ'ﬁﬁn‘ [ma]

Benefin

Benonmyl

Bensulide _:j

Crefault Add Mew [rmodifiy] | Add Mew | Help | E xit |

Figure 14.53

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. Edit data: Activate a cursor by clicking in the text box. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the
value of the parameter is out of range, a message box like the one in
Figure 14.54 will be displayed.

i Check WOF

Figure 14.54
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Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

d. Once all editing changes have been made, click Exit L]
e. A prompt box appears (Figure 14.55).

SoveChange |

9 [io youw want o save the changes o the Pesticide named

BAfrazine 7
Hao |

Figure 14.55

f. To save the editing changes, click Yes. To discard the editing changes,
click No.

To recover default values for an edited pesticide:

The default values for the pesticides 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 pesticide parameters by the user.

a. Click the name of the pesticide.
b. Click the button labeled Default at the bottom of the dialog box.
c. A prompt box will appear (Figure 14.56).

295



Set Atrazine To Default I
Are you sure you want o zet
BAtrazine back ta it default zetting 7

Ho

Figure 14.56

d. To recover default values, click Yes. To abort the recovery of default
values, click No.

To add a new pesticide:

A new pesticide may be added to the database by setting parameters on a
blank form or by copying data from an existing pesticide record to a new
record.

To add a new pesticide using a blank form:
a. Click the button labeled Add New _ “*" | on the Pesticide
Database dialog box.

b. A modified dialog box will appear which contains input fields for the
pesticide data (Figure 14.57).

i Edit Pesticide

FPesticide M ame l

Prarme | [17 character]

SKOC ! 1.0 [imgg)/marl]
WiF I 0.000 " [fraction]
HLIFE_F [ 000 [days]
HLIFE_S ! 0.00 [days]

AP EF I—DUU [fraction]
waiL [ 0000 [masl

Save | Cancel | Help |

Figure 14.57

c. At this point, the user may type the necessary data into the different
fields.
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d. Once the pesticide data is entered, click the button labeled Save

Save Cancel

to store the data, or click Cancel —‘ to exit the
editor without saving.

e. The user is returned to the original Pesticide Database dialog box. The
list of pesticides in the database will include the name of the pesticide

just added.
To add a new pesticide by modifying an existing record:

a. From the Pesticide Database dialog box, click the name of the
pesticide to be copied.

b. Once the pesticide data is displayed, click the button labeled Add New

(MOdIfy) AddNew[Modif_l,l]l

c. A modified dialog box will appear with all the data fields filled except
the pesticide name (Figure 14.58).

il Edit Pesticide

Pezticide M ame l

Prarne | [17 character]

skOC ! 100.0 [ima/kal/(mal]]
WiE l 0.45 [fraction]
HLIFE_F [ 500 [das]

HLIFE_S [ BO.00  [days]

AF_EF ] 0.75 ' [fraction]
WSOL I 330000 [mgd]

Help |

Save | Cancel

Figure 14.58
d. Enter a new pesticide name, and modify the other data fields.

e. Click Save to store the modified pesticide data, or click Cancel to exit
the editor without saving.

f. The user is returned to the original Pesticide Database dialog box. The
list of pesticides in the database will include the name of the pesticide
just added.
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To delete a user defined pesticide:

a. From the Pesticide Database 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 labeled Delete at the bottom of the dialog box.

c. A prompt box will appear, requesting the user to verify the delete (Figure
14.59).

Delete Pesticide |

9 Do wou want to remove the Pesticide named "Example" 7

Figure 14.59

d. To continue with the delete process, click Yes. To abandon the delete
process, click No.

Note: Only the new Pesticide data sets entered by the
User can be removed from the database. The user
cannot remove the data sets that are included with
the interface but can modify the parameters and/or
restore the default values.

To exit the Pesticide Database:

Exit

a. From the Pesticide Database dialog box, click Exit
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SECTION 14.6: TILLAGE DATABASE

To edit the Tillage Database:
1. Double-click Tillage on the list of databases (Figure 14.60).

i Edit SWAT databases

For editing double click on the data baze name:

[zer Sailz o
Idzer \wWeather Stationz
Land Cover/Flant Growth

Fertiizer

FPesticide

Iliban E it |

Figure 14.60

<]

2. The Tillage database dialog box will be displayed (Figure 14.61).

72 Tillage database

i BED ROLLER I
BEDDER [DISKE)
EEDDER DISK-HIPFER
BEDDER DISkK-ROW
EEDDER SHAPER
BEET CULTIMATOR
ELADE 10FT
CHISEL PLOW
COULTER-CHISEL PLOW
CRUST BUSTER
CULTI-MULCH ROLLER
CULTI-FACKER PULYERIZER
CULTREEDER

Add Mew

Help ‘ E xit ‘

Figure 14.61

A list of tillage implements in the database is displayed on the left side of the
dialog box.
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3. The user has four options: edit an existing tillage data set, add a new tillage
data set, delete an existing tillage data set, or exit the database.

To edit an existing tillage operation:

a.

b.

Click the name of the tillage data set to be edited.

The data for the tillage operation will be displayed (Figure 14.62). A
complete description of the parameters is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 15.

# Tillage database

BED ROLLER

Tillage Operation Mame | CHISEL PLOMW

BEDDER (DISK) .
BEDDER DISK-HIPPER Tilage Mame | CHISPLOW | [8 character |
BEDDER DISK-ROW EFTMIX 0.300] " [fraction]
BEDDER SHAPER DEPTIL [ 150.000)) [mm]

BEET CULTIVATOR

BLADE10FT

" COULTER-CHISEL PLOW
CAUST BUSTER
CULTI-MULCH ROLLER
CULTI-PACKER PULVERIZER

CULTMWEEDER
Drefauilt Add Mew

Note: If the cursor is placed on top of any text box or
button, a short help description (yellow Ilabel)
appears and the range of variation is shown.

Help ‘ E wit ‘

Figure 14.62

Edit data: Activate a cursor by clicking the text box. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the

value of the parameter is out of range, a message box like the one in
Figure 14.63 will be displayed.

#2 Check EFTMIX

® EFT Ml must be zet between 0.000 and 1.000

Figure 14.63
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Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

d. Once all editing changes have been made, click Exit L]
e. A prompt box appears (Figure 14.64).

SoveChange |

[io you want to save the changes to the Pesticide named
BEDDER DISE-ROw 7

Figure 14.64

f. To save the editing changes, click Yes. To discard the editing changes,
click No.

To recover default values for an edited tillage operation:

The default values for the tillage operations provided with the interface are
stored and can be recovered at any time. This procedure may only be
performed for tillage operations provided with the interface. This procedure
will eliminate all changes made to the tillage parameters by the user.

a. Click the name of the tillage operation.
b. Click the button labeled Default at the bottom of the dialog box.
c. A prompt box will appear (Figure 14.65).
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Let BEDDER DISK-ROW To Default |
e pouy =ure you wank ko set
BEDDER DISKE-RD back to it default zetting ¢

Ho

Figure 14.65

d. To recover default values, click Yes. To abort the recovery of default
values, click No.

To add a new tillage operation:

a. Click the button labeled Add New Lt L on the Tillage Database

dialog box.

b. A modified dialog box will appear which contains input fields for the tillage
data (Figure 14.66).

& Tillage databaze

Tillage Operation Mame I

Tillage Hame '— [8 character ]
EFTHI I 0.000 ' [fraction]
DEPTIL | 0.000  [mm]

Save | Cancel l Help |

Figure 14.66

c. At this point, the user may type the necessary data into the different fields.

Save

d. Once the tillage data is entered, click the button labeled Save to

Cancel

store the data, or click Cancel to exit the editor without
saving.
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e.

The user is returned to the original Tillage Database dialog box. The list of
tillage operations in the database will include the name of the tillage
operation just added.

To delete a tillage operation:

a.

b.

C.

d.

From the Tillage Database dialog box, click the name of the tillage
operation to be deleted.

The dialog box will be modified to display the tillage data. Click the button

Deleta

labeled Delete at the bottom of the dialog box.

A prompt box will appear, requesting the user to verify the delete (Figure
14.67).

Tillage Operation I

9 Do wou want to remove the Tillage Operation "Example" ¢

Figure 14.67

To continue with the delete process, click Yes. To abandon the delete
process, click No.

Note: Only the new Tillage data sets entered by the User
can be removed from the database. The user cannot
remove the data sets that are included with interface
but can modify the parameters and/or restore the
default values.

To exit the Tillage Database:

a.

From the Tillage Database dialog box, click Exit L]
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SECTION 14.7: URBAN DATABASE

To edit the Urban Database:

1. Double-click Urban on the list of databases (Figure 14.68).
& Edit SWAT databazes

For editing double click on the data baze name:

Ilzer Soilz :_]
Uszer Weather Stations
Land Cower/Plant Growth
Fertilizer

FPesticide

Tillage

E st |

Figure 14.68

2. The Urban database dialog box will be displayed (Figure 14.69).

#2 Urban area databaze

3

i Commercial

Industrial

Institutional

Residential-High D enzity
Residential-Low Density
Residential-tMed/Low Denzity
Fesidential-Medium Density

Tranzportation

[4]

Add Mew Help | E xit |

Figure 14.69

A list of urban land types in the database is listed on the left side of the dialog
box.
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3. The user has four options: edit an existing urban data set, add a new urban

data set, delete an urban data set, or exit the database.

To edit an existing urban land type:

a. Click the name of the urban land type to be edited.

b. The data for the urban land type will be displayed (Figure 14.70). A
complete description of the parameters is provided in the Soil and Water
Assessment Tool User's Manual, Version 2000, Chapter 18.

#d Urban area databasze

Urbam Mame | Commercial

Commercial
. URBN&ME | LUICOM
Industnal
Institutional FItF | 070
Residential-High Detsity FCIMP I 0.620
Rezsidential-Low D enzity CURBDEM I 0.280
Residential-ted/Low D ensity LURECOEF I 0180
Residential-tedium Denzity DIRTMY 200000
Tranzportation
P THALF I 1.600
THCOME I 420,000
TRPCOMC I 240000
=| THOD3CONC 5500

| CNAOVN |

Diefault | AddNew[Modifi_l,l]l Add Hew |

[4 character]
[fraction]

[fraction]

[krnifha]

[1mmim]

[kadcurb km]

[days]

[rg Mk sed]

[mg Pk zed]

[mg MO 3-N/kg sed]

Help |

E xit |

Figure 14.70

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. Edit data: Activate a cursor by clicking in the text box. Type the desired
value. You can move to the next parameter by pressing the TAB key. If the
value of the parameter is out of range, a message box like the one in

Figure 14.71 will be displayed.

i! Check FCIMP

® FCIMP must be zet bebween 0.000 and 1.000

Figure 14.71
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Click OK. The parameter will be reset to the original value or to the closest
range limit.

Note: Value ranges for parameters are editable. Some of the
default minimum and maximum values assigned to variables
may not be reasonable for your watershed. All tables
containing the variable ranges are located in the /installation
dirfavswatdb directory. The names of the files are the three
letter extension of the SWAT ASCII input files listed in the
Soil and Water Assessment Tool User's Manual, Version
2000, followed by “rng.dbf’. As an illustration, the reservoir
parameter ranges are stored in “resrng.dbf”

d. Once all editing changes have been made, click Exit L]

e. A prompt box appears (Figure 14.72).
SaveChange |

9 [io you want o save the changes to the Urban area named

Commercial ?
Hao |

Figure 14.72

f. To save the editing changes, click Yes. To discard the editing changes,
click No.

To recover default values for an edited urban land type:

The default values for the urban land types provided with the interface are
stored and can be recovered at any time. This procedure may only be
performed for urban land types provided with the interface. This procedure
will eliminate all changes made to the urban parameters by the user.

a. Click the name of the urban land type.
b. Click the button labeled Default at the bottom of the dialog box.
c. A prompt box will appear (Figure 14.73).
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Set Commercial To Default |
Are you sure you want o zet
Commercial back to it default setting ?

Ho

Figure 14.73

d. To recover default values, click Yes. To abort the recovery of default
values, click No.

To add a new urban land type:

A new urban land type may be added to the database by setting parameters
on a blank form or by copying data from an existing urban land type record to
a new record.

To add a new urban land type using a blank form:

Add Mew

a. Click the button labeled Add New on the Urban

Database dialog box.

b. A modified dialog box will appear which contains input fields for the
urban data (Figure 14.74).

#2 Urban area database

Irbar Mame i

IREMAME I [4 character]
FIMP 0.000  [fraction]

FCIMP I.w [fraction]
CURBDEM | 0000 [kmthal
URBCOEF [ 0000 [1/mm]
DIRTM< | 0000 [kg/curb km]
THALF [ 0000 [days]
TNCONG | 0.000 [mg Mg sed]
TPCONC | 0000 [maPkgsed]

TNOACONC 0000 [mag NOZ:H kg sed]

Save | Cancel | Help |

Figure 14.74

c. At this point, the user may type the necessary data into the different
fields.

307



d. Once the urban data is entered, click the button labeled Save

S_J to store the data, or click Cancel — = to exit the
editor without saving.

e. The CROP: Hydrological Parameters dialog box is displayed when
data for a new urban land type is saved (Figure 14.75)

i CROP: Hydrological Parameters

Cropname  Com
CPMM CORM
Hydrological Group
[oE A E7.00
B 77.00
{2
oM g3.00
Manning's Roughness L 87.00
Factor "' Table | 5C5 Runoff Curve Table |
Help | 0K |

Figure 14.75

The user must define a default Manning’s overland n value and default
curve numbers that will be used by the interface to initialize these
parameters when setting up projects where the new urban land type is
present in the watershed.

Values may be typed into the text boxes, or the user can access tables
to decide what value should be assigned.

To access the SCS Runoff Curve Table, click the SCS Runoff Curve

Table =252 RERiCurETrbE | button. The table will be displayed (Figure

14.76).

#2 SCS RBunoff Curve Number
Condition
& Fallow: Runaoff Curve Mumber
¢~ Row crop: Hydrologic  Group
' Small Grair: & i?
" Close-seeded: E W
" Pasture or Range: C [?ﬁ_
. Meadow:
O Woods: i ra.r
~
" Finadshard surface) Cancel | 0k |

Figure 14.76

Curve number values for different management conditions are
accessed by clicking the radio buttons for the condition and, if
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applicable, the cover. To exit the table and copy the displayed curve
numbers, click OK. To exit the table without copying the displayed
curve numbers, click Cancel.

To access the Manning’'s n Table, click the Factor ‘n’ Table
Factor ' Table | hutton. The table will be displayed (Figure 14.77).

#2 Manning's Roughness Factor "n"
Ow_n m Candition Default  Minimum b aximum
T_I,lpe Fallow, ho residue I 0.01 l 0.008 l nma
Ebarrsl -~ Conventional tillage, no residus | 0.03 | 0.06 | 01z
it S el o Conventional hillage, residue l 019 I 016 ] nzz2
Chizel plow, ho residus I 0.09 l 0.06 l niz
Chizel plow, rezidus l 013 ! 01 I 016
Fall disking. residue l 0.4 I 0.3 I (IR3]
Mo till, no residue | oo7 | oo4 | 07
Matil, (05 - 1 tha) I niz | 0.07 | 017
Mo til, [2 - 9 ttha) | 03 | 017 | 047
Rangeland[20% cover) I 0E | 0.0 | 07
Shart grazs prairie l 015 I 0.1 ] 0z
Denze grazs I 0.24 I 017 I 0.3
Bermudagrass ! 0.41 ! 0.3 I 048
ok |

Figure 14.77

To use a value from the table, click on the desired value and then click
OK. To exit the table without copying a value, click Cancel.

Once the default values for curve number and Manning’s n value for
overland flow are set correctly, click OK.

f. The user is returned to the original Urban Database dialog box. The list
of urban land types in the database will include the name of the urban
land type just added.

To add a new urban land type by modifying an existing record:

a. From the Urban Database dialog box, click the name of the urban land
type to be copied.

b. Once the urban data is displayed, click the button labeled Add New

(MOdIfy) Add New[Madif}l]l
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c. A modified dialog box will appear with all the data fields filled (copied

from the previously selected urban land type), except the urban land
type name (Figure 14.78).

i Urban area database

Urbar Marme |

URBMAME | [4 character]
FIMP [w [fraction]
FCIMP I 020 [fraction]
CURBDEN | 0280 [kvhal
URBCOEF | 0780 [ émm]
DIRTMx [ 200000 [kg/eurb k]
THALF [ B0 [das]
THEONG | 420000 [mg kg sed]
TPEONE [ 240000 g Prka sed]
TNOCOMC [ 5500 [mg NO3M/kg sed]

Save | Cancel | Help |

Figure 14.78
Enter a new urban land type name and modify the other data fields.

Click Save to store the modified urban data, or click Cancel to exit the
editor without saving.

The CROP: Hydrological Parameters dialog box is displayed when
data for a new urban land type is saved (Figure 14.79)

#} CROP: Hydrological Parameters

Crophame  Com

CPM CORN
Hudrological Group
A E7.00
[ WE B [ 7w
C
ov_N g3.00
Manning's Roughhess zl g7.00
Factor "n'Table | S5 Runoff Curve Table |
Help | kK |

Figure 14.79

The user must define a default Manning’s overland n value and default
curve numbers that will be used by the interface to initialize these
parameters when setting up projects where the new urban land type is
present in the watershed.
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Values may be typed into the text boxes, or the user can access tables
to decide what value should be assigned.

To access the SCS Runoff Curve Table, click the SCS Runoff Curve

Table . SC8 RunsffCuve Tsbe | 1 ton The table will be displayed (Figure

14.80).

! 5CS Runoff Curve Humber

Condition
£+ Fallow: Funaff Curve Mumber
" Fiow crop: Hydrologic Group
" Small Grain: A I??
" Cloge-zeeded: E lgs
" Pasture or Range: C I‘ST_
i Meadow:
o D I94
O Rioadsfdit]
" Roads(hard surface] ﬂl DK |

Figure 14.80

Curve number values for different management conditions are
accessed by clicking the radio buttons for the condition and, if
applicable, the cover. To exit the table and copy the displayed curve
numbers, click OK. To exit the table without copying the displayed
curve numbers, click Cancel.

To access the Manning’'s n Table, click the Factor ‘n’ Table
Factor "' Table | hutton. The table will be displayed (Figure 14.81).

#! Manning's Roughness Factor "n"

Ov_n m Candition Diefault  Minimur pasimum
T Fallow, ho residus I a.0 l 0.008 l o012
EHerre Elas ~ Conventional tilage. no residue | 0.09 | 0.0e | 01z
S D & Corventional tillage, rezidue I 019 I 016 I 022
Chizel plaw, ha residus | on3 | ooe | 012
Chizel plow, residue I 013 ! 01 ! 01g
Fall dizking residus l 04 I 03 I 05
M bill, no residue I 0.07 0.04 0.1
Mo till, (05 -1 t/ha) I 012 007 017
Matill. [2 - 9 tha) | 03 I 17 I 047
Rangeland(20% cover) 0E 0.m 07
Shart grazs prairie 015 01 0.2
Dense grass | 024 | 017 | 03
Bermudagrass | o4 [ 03 | 048
...... Cancel ...... .\ | D K i

Figure 14.81
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To use a value from the table, click on the desired value and then click
OK. To exit the table without copying a value, click Cancel.

Once the default values for curve number and Manning’s n value for
overland flow are set correctly, click OK.

g. The user is returned to the original Urban Database dialog box. The list
of urban land types in the database will include the name of the urban
land type just added.

To delete a user defined urban land type:

a. From the Urban Database dialog box, click the name of the urban land
type to be deleted.

b. The dialog box will be modified to display the urban data. Click the button
labeled Delete at the bottom of the dialog box.

c. A prompt box will appear requesting the user to verify the delete (Figure
14.82).

Delete Urban Area |

9 Do you want to remaove the Urban Area named “E sample' ?

Figure 14.82

d. To continue with the delete process, click Yes. To abandon the delete
process, click No.

Note: (Only the new Urban data sets entered by the user
can be removed from the database. The user|
cannot remove the data sets that are included with
the interface but can modify the parameters and/on
restore the default values.

To exit the Urban Database:

E =it

a. From the Urban Database dialog box (Figure 42), click Exit
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SEcTION 15: 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
\Installation
dinAvSwatDB\Example1, which can be found on the drive that the SWAT
ArcView interface is installed (Figure 15.1).

example data

Explonng - Examplel

set is

stored

the

directory

(=] E3

File Edit “iew Toolz Help
[ 3 Evamplet = aal e o X2 EEEE
All Folders Contents of 'Examplel’
=[] Avswat2000 = | [ Name | Size| Type | Modified
=11 AvGwatDBE T amask File: Felder B/20/01 1251 PM
-] Alls 3 dem File Folder B/20/01 12:51 PM
=43 Example] Cinfa File Folder £/20/01 1251 PM
1 amask ] landuse File Folder E/20/01 12:51 PM
1 dem 23 zoi File Folder B/20/01 12:51 PM
j :ELDEIUSE [E] hopOpep. dbf 13K DEF File B/18/98 11:17 &M
& s ] hop1pep. dbf 13KB  DBF File B/18/98 11:18 4M
+ (] Exampie? =] hop2pep. dbf 13KB  DBF File B/18/98 11:20 &M
£ Exinputs =] hop3pep. dbf 13KB  DBF File B/18/98 11:21 &M
1 Helpdocs =] hopdpep. dbf 13KB  DBF File B/15/98 11:22 &M
1 MatSeen =] e dbf 1KB  DBF File 4/13/99 3.52 &M
] AvSwatPr _i] . bt 1EBE  Text Document 4713493 3:53 &M
3 GenScn #] nd.dbg 1KB  DBG File 7/5/01 4:57 Ph
#-2 rew =] nutrient. dbf 1KB  DBF File 4/20/01 717 PM
-] new? =] popfork. dbf 1KB  DBF File 4/20/01 803 PM
-2 new3 =] soil.dbf 1KE  DEF File 4/13/99 9.47 &M
+-{_] newd Li] sl bt KB Test Document 4413739 348 AM
- A0 (=] strflow. dbf 1KB  DBF File 4/20/01 7:14 PM
+-L] databases =] tmp_2902.dbf 20KB  DBF File 3/17/99 457 &M
*Ld eparpesticide | tmp_4483.dbf  20KB  DEF File 3417499 4:59 AM
B L] Ewi [E] trp_4376.dnf 20KE  DBF File 317/99 501 M
£ Junk =] tmp_5743.dbf 20KE  DEF File 3417/99 5:03 &M
+ :I' E'fhd;;’oﬂware 5] tmpfork. dbf 1KE  DEF File 4/20/01 502 PM
| Procyram Files Jﬂ =] wagristations. dbF 1B DEF File E/17/98 216 PM
ki | o 4l | o

24 object(z]
Figure 15.1

144KE [Dizk free zpace: 1.12GE]

The example data set includes 4 ArcView grid themes, 16 DBF

tables, and two text files. The 4 ArcView grid themes are:

= dem: A Digital Elevation Model (DEM) ArcView grid 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.

= amask:. A DEM Mask ArcView grid. The map was created in the Albers
Equal Area projection with the resolution in meters.
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landuse: A Land Cover/Land Use ArcView grid for the Lake Fork
Watershed. The map was created in the Albers Equal Area projection
with the resolution in meters.

soil: A Soil ArcView grid 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: pcp_8743.dbf, pcp_2902.dbf,
pcp_9836.dbf, pcp_4483.dbf. pcp_4976.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 15.1: CREATE SWAT RUN WITH EXAMPLE DATASET

1.

Start ArcView 3.2 by double-clicking the icon. If an icon for the program
is not present, click the Start button, then highlight Programs. From
the software list displayed, highlight ESRIL. The program name
ArcView 3.2 will be displayed. Click the program name to start
ArcView.

. On the File menu, click Extensions.

. Scroll the list of available extensions until you locate AVSWAT2000.

Check the box beside AVSWAT2000 and click OK.
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4. The main interface will be displayed (Figure 15.2).

SWAT - ArcYiew interface

Figure 15.2

it Mew Project

_l Open Project
_l CopydImpart Project(s]
J Delete Project(z)

Edit SWWAT Databases J J Exit Archiew

About | Help |

5. Click the box beside New Project.

6. A browser will be displayed requesting a name for the new project.
Type lakefork in the text box labeled File Name (Figure 15.3).

71 New SWAT project |

File M arme:

| lakefork

Directories: 0K |
d:havawat™1

- = d - Cancel

£ avswatdb
£ avswatpr
£ gensch
£ rew

£ new?
1 newd ;I

[4]

Figure 15.3
7. Click OK.

Note:

Once OK is clicked, the interface creates a
subdirectory called lakefork within the active directory
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displayed in the directory tree on the dialog box. This
directory is used to store maps and database tables
created by the interface as well the input files for
SWAT.

8. After the project name is specified, the interface brings up the
Environmental Variables prompt box (Figure 15.4). This prompt box
lists the directories in which the interface searches for the information
needed to create the SWAT input files.

£ SWAT - ArcView : Data sets x
SWAT Programs: DAL SWIAT ~TWANSWAT PR
ST Data Baszes: O Sda T ~ 1A Swia T DR

SwaT Uzer Data;

Help | Eancel| ] |

Figure 15.4

Programs used by the interface are stored in the directory listed next to
SWAT Programs. This directory is defined when the interface is
installed.

The directory listed next to SWAT Data Bases contains all the
database (.dbf) tables used by the interface to set default input values
and define the upper and lower limits for variable values. This directory
also contains the soil and weather generator databases included with
the interface. As with the previous directory, this directory is defined
when the interface is installed.

The third directory is the SWAT User Data directory. When the
interface brings up the Environmental Variables prompt box, the
project directory created by the interface is listed in the text box (the
interface output directory). This needs to be changed to the directory
where the DBF tables containing the measured precipitation and
temperature data are stored.

9. The maps and database tables required for the example project are
stored in :/Installation dirAvSwatDB/Example1. The name in the text
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box may be changed by: 1) typing the directory pathway in the text
box, or 2) searching for the correct directory with a browser.

To activate a browser:
a. Click the button to the right of the text box.

b. A directory browser will appear with the directory listed in the text
box visible (Figure 15.5).

#2 Directories browser

Selected Dir: | d:havawat™1 \akefork Up

Directonies:

watershed (]

Cancel

Figure 15.5

c. Click the button labeled Up. This will make the installation dir
directory active. You will see at least three directories listed:
avswatdb, avswatpr, and lakefork. Select avswatdb by clicking on
the name in the list of directories. When the avswatdb directory is
active, several subdirectories will be listed: allus, example1,
example2, helpdoc, and exinputs. Select example1 by clicking on
the name in the list of directories. The Directory browser will now
look like Figure 15.6.

#2 Directories browser

Selected Dir: | d:havawat™ 1 \avewatdbhexramplel Up

Directonies:

dem 0K
EEN

info

landuse Cancel

zoil -

J on

Figure 15.6
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d. Once the proper directory is listed in the text box next to Selected
Dir, click the button labeled OK.

10.The SWAT User Data directory in the prompt box will show the
directory chosen with the browser (Figure 15.7).

£ SWAT - ArcView : Data sets

SWAT Programs: DAL SWIAT ~TWANSWAT PR
SWwWaT Data Bazes: LA SWAAT 158 SWATDE
SWAT User Data: DA EWAT T SWAT DEVEXAMPLET lgl
Help | Cancel | ] |
Figure 15.7

11. Click OK to confirm the choice.

Note: To access the Environmental Variables prompt box at
any time, select Avswat Main Interface Dialog from
the Avswat menu to bring up the Main Interface
screen, and then click the button next to
Environmental Variables.

12.0nce the User Data directory is defined, the interface will display the
SWAT Project Window and automatically activate the Watershed
Delineation dialog box (Figure 15.8).
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2 Watershed Delineation

l_—’i

| el oA B T B ST AT [I""J L= M o o

BT TN T

[&1 - Il jele;

HETERE

Figure 15.8

SECTION 15.1.1: PROCESSING THE ELEVATION MAP GRID

1. To load the example DEM, click LZ_] beside the DEM grid text box.

2. A prompt box is opened (Figure 15.9)

2 Set the DEM grid

Select from wWatershed View -

Figure 15.9
Highlight Load DEM grid from disk and click OK.
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3. A grid dataset file browser will appear with the User Data directory
active (Figure 15.10).

2 Load DEM grid from disk

B amask = dh -
B dem = avswat™
B landuse B avswatdb
B zoil = examplel

]
A

—

Figure 15.10

4. Click the name of the elevation map grid @dem). The name of the
elevation map grid will then be displayed in the text box below Grid
Name on the browser. Click OK to confirm the choice.

5. The name of the elevation map grid will be displayed in the DEM grid
text box on the Watershed dialog box, and the elevation map will be
displayed (Figure 15.11).

Figure 15.11
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6. A prompt box will appear reminding the user to verify DEM properties
(Figure 15.12).

2 Dem loaded

i

Figure 15.12
Click OK.

7. Click the properties button L I next to the DEM grid text box.
The interface will activate the map Properties prompt box (Figure
15.13).

2 Dem Properties

[meters =]

[meters v

—
=i

Figure 15.13

8. The units for the X-Y and Z resolutions should be set to meters. To

define the projection, click the projection button . A prompt
box will appear listing projection details for the DEM (Figure 15.14).

2 Current projection

Undefined Projection

Figure 15.14
Click OK.
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9.

A prompt box will appear asking if the user wishes to modify the
projection information. Click Yes.

10.The interface will activate the map projection prompt box (Figure

11

15.15).

if;-_."‘ Swat - ArcYiew: Data Projection Definition

Fredefined Projection

Cuztom Projection

Help ‘ Cancel

Figure 15.15

The maps in the example data set were created in the Albers Equal
Area projection, which is a Predefined Projection in the interface. Click
the button to the left of Predefined Projection on the map projection
prompt box. A list of predefined projections will be displayed. Highlight
Albers Equal-Area (Conterminous U.S.) by clicking on the name. Click
OK to select this projection, and then click OK on the DEM Properties
dialog box.

The map resolution units and projection are properties of the map that
are set when the map is created. While the interface can utilize maps
in any projection, all maps used for a project must all be in the same
projection.

.Optional: At this point the user may load a masking map grid and/or

perform a burn-in of the stream network with a shape file containing
the stream delineation for the watershed. A burn-in is useful in
watersheds with very little relief (e.g. delta regions) or where the
elevation map is not detailed enough to accurately predict the stream
network. The example data set contains a masking map grid.

To load the masking map grid:
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a. On the Watershed Delineation dialog box, check the box next to
Focusmg watershed area option. A check will appear in the box

-J"“

optish:. and a prompt box will open Figure

2 Focusing waterzhed area

Load mazk grid from disk
b anally delineate

Select boundary theme from 'w atershed Wiew

Figure 15.16
Highlight Load mask grid from disk and click OK.

b. A browser is displayed. Click the name of the masking map grid,
amask, and then click OK.

c. The masking map grid will be displayed on the screen (Figure
15.17).

Figure 15.17



When a masking map grid is displayed, the stream
network will be delineated only for the area of the
DEM covered by the masking map grid.

12.0nce the elevation map is displayed, the map must be preprocessed.
The preprocessing feature 'smooths" the elevation grid by filling in
areas of the map that drain to a point rather than drain to a channel.
Preprocessing speeds up the amount of time it takes for the interface
to define the channel network. To preprocess the elevation map, click
the button labeled Apply next to Preprocessing of the DEM

Freproceszzing of the Dem to remove sinks: Apply

While processing the DEM, a prompt box will appear (Figure 15.18).
Dem proprocessing option |

Do pou want the cellz on the edge of the "focuzed area b
Flows baward the inner cells?

Yes

Figure 15.18
Click No.

13.A prompt box will appear after the map preprocessing is complete.
Click OK.

14.0Once the elevation map 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 15.19 shows the stream network generated with the
threshold set to 100 ha, while Figure 15.20 shows the stream network
generated with the threshold set to 1000 ha.
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Figure 15.20
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For the example project, set the threshold area to 7000. Once the
proper area is displayed in the text field next to Threshold Area, click

Apply.
15.The stream network will be displayed upon completion of the

calculations (Figure 15.20). Subbasin outlets defined by the junction of
two streams are denoted on the network by blue dots.

The user may modify the number of subbasin outlets
manually or by importing an Avenue 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.

16.A table of locations where nutrient data was collected has been
included in the example data set. To load the table, first verify that the

Outlet radio button is selected =~ et & Oullet  Then click
next to the text field labeled Table on the Watershed Delineation dialog
box.

17.A browser will be displayed (Figure 15.21).

#2 Table of locations

File: M arne: Directories: ok |
| rutrient. dbf d:havswat™ 1 havawatdbhesamplel

D) hopdpcp.dbf a [ as - Cancel |
B e dbf = avswat™1
' = avewatdh
popfaork. &= examplel
(B soilc.dbf £ amask
(B strflow. dbE £ dem
(B trp_2902 dbf £ info
P tmo 4483 dbf hd £ landuse =
Lizt Files of Type: Drrives:
[dBASE =l |4 E3
Figure 15.21

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 15.22).
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Figure 15.22
18.To manually add subbasin outlets, first verify that the Outlet radio
rlet (= Oullet " Then click the button labeled Add

button is selected *

19.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 15.23.

Figure 15.23
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20.0nce the display of subbasin outlets is satisfactory,

outlet must be selected. Click the button above Select

dialog box will be minimized and a prompt box will appear (Figure
15.24).

il M ain watershed outlet[z] zelection

Figure 15.24

21. Select the subbasin outlet located on the lower right (Figure 15.25) 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 yellow when it is selected.

Figure 15.25
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22.Click OK on the prompt box once the correct outlet is selected.
Another prompt box will appear to verify the outlet choice. Click Yes to
continue with the processing.

23.The subbasin delineation for the watershed will be displayed (Figure
15.26).

parameters

25.0nce the calculation of subbasin parameters is complete, a prompt
box will appear. Click OK.

SECTION 15.1.2: PROCESSING THE LAND USE/SOIL MAP GRIDS

1. Select Land Use and Soil Definition in the Avswat menu (Figure
15.27).

Figure 15.27
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2. The Definition of Landuse and Soil themes dialog box will open (Figure
15.28).

2 Definition of LandUse and Soil Themes

el

| =
—

[

@ ZiigLiie] [ N O [ lzmz

Figure 15.28

3. To load the example land use grid, click
Grid text field.

4. A prompt box will appear (Figure 15.29).

2 Set the Landuse grid

Figure 15.29
Highlight Load Landuse theme(s) from disk and click OK.
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. Another prompt box will appear for the user to define the map format.
Select Grid and click OK.

. 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 (anduse). Click OK to confirm the

choice.

. The raw land use grid will be displayed and clipped to the watershed
area (Figure 15.30).

ﬁr-pl-::ml:llb
1 o 5 Y 4 4 2 5 [ TN

3

Figure 15.30

A message box will also appear reminding the user to load the look-up
table for the map. Click OK.

. 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.

The example data set includes a custom look up table to define the

SWAT land use to be modeled for each category. Click beside
LookupTable Grid Values—> Land cover classes.
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10.A prompt box will be displayed for the user to select the type of table to
be loaded. Highlight User table and click OK.

11.Another prompt box will appear for the user to define the format of the
look up table. Select .dbf file and click OK.

12.A browser will be displayed. Click the name of the look up table
(luc.dbf). Once the correct table is selected, click OK.

13.The SWAT land use categories will be displayed on the scrollable

listing on the Land Use/Soil dialog box. Once a LandUseSwat code

has been assigned to all map categories, the Reclassify button will be
e e

[ 0

enabled. Click the & *.i| button.

14.The category display for the map will show the SWAT land use codes
(Figure 15.31).

Figure 15.31

15.To load the example soil grid, click beside the Soil Grid text
field.

16.A prompt box will appear (Figure 15.32).
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2 Set the Soil gnd

Select Soil thernels] from W atershed Wiew B

Load Sail themesz) fraom disk

Figure 15.32
Highlight Load Soil theme(s) from disk and click OK.

17.Another prompt box will appear for the user to define the map format.
Select Grid and click OK.

18.A message box will appear reminding the user that the data must be
projected. Click Yes.

19.A browser will appear with the User Data directory active. Click the
name of the soil map grid (soil). Click OK to confirm the choice.

20.The raw soil grid will be displayed and clipped to the watershed area
(Figure 15.33).

Figure 15.33

333



A message box will also appear reminding the user to load the look-up
table for the map. Click OK.

21.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 dialog box, select
Then click beside Lookup Table Grid Values—> Soils
attributes.

22.A prompt box will appear for the user to define the look up table type.
Select .dbf file and click OK.

23.A browser will be displayed. Click the name of the look up table
(soilc.dbf). Once the correct table is selected, click OK.

24.The soil linkage information will be displayed in the scrollable listing on
the Land Use/Soil dialog box). Once an Stmuid code has been
assigned to all map categories, the Reclassify button will be enabled.

Click the .

button.

25.The category display for the map will show the soil codes (Figure
15.34).

Figure 15.34
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26.0nce the land use and soil map grids have been loaded and
reclassified, click the button labeled Overlay at the bottom of the Land
Use/Soil dialog box.

27.When the overlay of the land use and soil map grids is complete, a

prompt box will notify the user that the overlay process is complete.
Click OK.

28.A report is generated during the overlay process. To access the report,
select Reports under the Avswat menu. From the list of reports, select
SWAT model: LandUse and Soil Distribution and click OK.

29.Close the report after viewing.

SECTION 15.1.3: LAND USE/SOIL DISTRIBUTION

1. Select HRU distribution from the Avswat menu (Figure 15.35).
Suface Graphicz  Window JEVERE Help

Avzwat Main Interface Diaslog E
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Land Uze and Soil definition

HRUz distribution
Feportz

Figure 15.35

2. The Land Use/Soil Distribution dialog box will be displayed (Figure
15.36).

i SWAT Model: Definition of the LandUsze #5oil distribution
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" pultiple Hydrologic Response Units

Help | Esit |

Figure 15.36

Select Dominant Land Use and Soil and click OK.
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3. A message box will be displayed notifying the user when setup of
HRUs is completed. Click OK.

4. A second message box is displayed notifying the user that the SWAT
View is now active. Click OK. The interface will automatically switch to

the SWAT View.

5. A report is generated during the HRU creation process. To access the
report, select Show List under the Reports menu. From the list of

reports, select SWAT model: LandUse and Soil Distribution (after
threshold application) 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 and soil modeled in
every subbasin and the percent area distribution of 1) subbasins within
the watershed and 2) HRUs within the subbasins.

6. Close the report after viewing.

SECTION 15.1.4: WEATHER STATIONS

1. To load the example weather data, click Weather Stations under the
Input menu (Figure 15.37).
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Figure 15.37

2. The Weather Data dialog box will be displayed (Figure 15.38).
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The example data set contains data files with measured precipitation
and temperature for weather stations around the watershed.

. To load the table containing the locations of the rain gage stations,
click the radio button next to Raingages in the section of the dialog
box labeled Rainfall data.

A text box will appear at the bottom of the Rainfall data section. Click

beside the text field.

A browser will be displayed. Click the name of the rain gage location
table (pcpfork.dbf) then click OK.

The locations of the rain gages will be displayed as squares (Figure
15.39).
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Figure 15.39

. To load the table containing the locations of the temperature gage
stations, click the radio button next to Climate stations in the section

of the dialog box labeled Temperature data.
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A text box will appear at the bottom of the Temperature data section.
Click beside the text field.

A browser will appear. Click the name of the climate station location
table (tmpfork.dbf) and then click OK.

The locations of the temperature gages will be displayed as triangles.

5. 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.
A text box will appear at the bottom of the Weather simulation data
section. Click beside the text field.

A browser will appear. Select the name of the weather generator
stations location table from the list (wgnstations.dbf) and then click OK.

The locations of the weather generator stations will be displayed as
stars.

6. Once the weather generator data is loaded, a button labeled OK will
appear at the bottom of the Weather Data dialog box. Click this button.
The interface will assign the different weather station data sets to the
subbasins in the watershed.

7. A prompt box will appear when processing of the weather data is
complete. Click OK.

SECTION 15.1.5: CREATE ARCVIEW DATABASES & SWAT INPUTFILES

1. On the Input menu, click Write All (Figure 15.40).
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Figure 15.40
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This creates the ArcView databases and SWAT input files containing
default settings for SWAT input.

. A message box will appear requesting the user to confirm the Write All

command. Click Yes.

. When the interface reaches the point where general subbasin data is

compiled, a prompt box will appear asking the user if 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 if 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 15.1.6: RUN SWAT

1.

On the Simulation menu, click Run SWAT (Figure 15.41).

*-’.! lakefork_swat - AYSWAT 2000 - Blackland Hesearch Center - Yer. 0.9
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Figure 15.41

2. A dialog box will be brought up (Figure 15.42).
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7 Set Up and RBun SWAT model simulation

‘ [Janway =] [1 [=]} [1977 [= [December =] 31 =] [1378 [~

D aily rain ACM /D aily >

Figure 15.42

3. 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 Potential ET method to Hargreaves and the

Printout Frequency to Monthly. Leave all other settings as is.

4. Click the button labeled Setup SWAT Run to build the climate and
watershed level input files.

5. A prompt box will appear asking if any input files need to be rewritten
from modified .dbf files. Click No.

6. Click the Run SWAT button.

7. When the SWAT run is finished, a message box will be displayed
noting that the simulation was successfully completed. Click OK.

SECTION 15.1.7:VIEW RESULTS

1. A prompt box will be displayed asking if the user wishes to read the
ASCII outputs. Click Yes.

2. The SWAT output data is loaded into dBASE tables and displayed
(Figure 15.43).
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Figure 15.43

To graph and map results, on the Reports menu click Map-Chart
(Figure 15.44).
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Figure 15.44

Select the BSB output file. Then Select 1 under Subbasins, WYLD
under Variables, and 011977 through 121977 (to select multiple
months hold down the shift key while clicking the desired months).
Once all the settings have been made, click OK.

A map of the water yield for all subbasins in 01/1997 will be plotted and
the water yield for subbasin 1 will be graphed for the period specified
(Figure 15.45).
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Figure 15.45

. To make other plots, access the dialog box by clicking Map-Chart on
the Reports menu. If the SWAT/ArcView menus are not listed, click
the Output map, and they should appear.

If desired, input data may be edited from the Edit Inputs menu. After
editing changes have been made, repeat the steps in Section 15.1.6
and 15.1.7 to generate and view the new output.

. A Calibration Tool and Delivery Load Table Tool are available under
the Simulation menu. Section 13 describes these tools.

. To exit the SWAT/ArcView interface, click in the map display area with
the right mouse button to make the pop-up menu appear. Select
Avswat Main Interface dialog on the pop-up menu. Then click the
button next to Exit ArcView. A prompt box will appear to confirm the
exit selection. Click Yes.

342



APPENDIX 1:
WATERSHED DELINEATION OUTPUT DATA

The following sections describe the ArcView themes and tables
generated during the watershed delineation process.

Subbasins Theme Data Fields

Field Name Description

Id ArcView internal field

GridCode ArcView internal field

Subbasin Subbasin number

Area Subbasin area [hectares]

Len1 Stream reach (longest path within the subbasin) length [meters]
Slo1 Subbasin slope [%]

Sli Field slope length [meters]

Csl Stream reach (longest path within the subbasin) slope [%]
Wid1 Stream reach (longest path within the subbasin) width [meters]
Dep2 Stream reach (longest path within the subbasin) depth [meters]
Latitude Latitude of the subbasin centroid

Elevation Elevation of the subbasin centroid [meters]

Bname String available for labeling the theme

Streams Theme Data Fields

Field Name Description

Arcid ArcView internal Field

From_node ArcView internal Field

To_node ArcView internal Field

Subbasin Subbasin number

Subbasinr Subbasin number receiving surface water from the subbasin
Numin Number of inlet subbasins

Areac Cumulated drainage area [hectares]

Len2 Stream reach length [meters]

Slo2 Stream reach slope [%]

Wid2 Stream reach width [meters]

Dep2 Stream reach depth [meters]

MinEl Minimum elevation of the stream reach [meters]
MaxEl Maximum elevation of the stream reach [meters]
Sname String available for labeling the theme

343



Outlets Theme Data Fields

Reservoirs Theme

Field Name Description

Pointld ArcView internal field

Grid_Code ArcView internal field

Xpr X coordinate in the current projection
Ypr Y coordinate in the current projection
Lat Latitude - decimal degrees

Long Longitude - decimal degrees

Type Outlet type

Id Outlet ID

Field Name Description

Subbasins Subbasin number

Xpr X coordinate in the current projection
Ypr Y coordinate in the current projection
Lat Latitude - decimal degrees

Long Longitude - decimal degrees

Outlets Theme Type Field Values

Type Meaning

L Linking stream added outlet

o Table added outlet

T Manually added outlet

P Manually added point source

D* Table added point source

I* Table added draining watershed inlet

w Manually added draining watershed inlet

* Acceptable values for importing outlet-inlet table.
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APPENDIX 2: STATE FIPS CODES

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Idaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana

AL
AZ
AR
CA
CO
CT
DE
FL
GA
D
IL
IN
A
KS
KY
LA
ME
MD
MA
Mi
MN
MS
MO
MT

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
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NE
NV
NH
NJ
NM
NY
NC
ND
OH
OK
OR
PA
RI
SC
SD
TN
X
ut
VT
VA
WA
Wwv
Wi
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



