(cccccccccccccccccccccccccccccccccccccccacac

¢ A

( ¢ CC (<«

C (

(

A

Prdyecto de gestion |
Integrada y Pian
Maestro de la Cuenca

AVSWAT 2000 siviorecs

Biesbrouck B., Wyseure G., Van Orschoven J. and Feyen J.

February 2002

wil Katholicke Universiteit Leuven (K.U.Leuven)
38 .aboratory for Soil and Water Management (I SWM)
e BN Decosterstraat 1 (:’f, B-3000 Leuven, Belgium

WW- d\ﬂn 5 X{M. tas Ve | a . )’)&: /\/aQ‘_.Qr‘ah_ /) o o L




_rf(((((((((f(((((((((f((((((((((((((llll!!l\

The e-manual is based on the theoretical documentation and user’s manual “Soil and water assessment tool User's Manwal,
version 20007 (Neiteh el al,, 2001) and *AreView interface for SWAT2000° (Di Lazio et al., 2001), publications published
by the USDA-ARS the Texas Agricultural xperiment Statibn, Temple, Texas, USA. ‘I'he web-based version of the

nunual was dcvu]upud as a didicric toul for the undergraduate and graduwate students of the Haculty of Agriculiure and ¢
Applied Biological Seiences of K Leuven, Tollowing the Surface Hydeology course, and the alamni of the Tnteruniversity
Progeamme in Water Resources Engineering (TUPWARIE, KU Leuven and VUDB).

The e-manual is intended to guide students, eagineers and scientists in running the model. Combination of the software
and theoretical ¢ manuals enables 1o explain the underlying theory ol the soltware steps one has to go through running rhe
madel, The advantage of the web based Torm is that user’s can go through the theoretical and software manuals and
saumple problem at their own pace, as freguent as they waat, without the need of an instructor.
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3 SOFTWARE MANUAL '

3.1 INSTALL AVSWAT

1. If you have not done so, turn on your computer. Download the archive file

fip.bre.t tav/a 00.zip) and extract the
_ ArcView interface installation files with WinZip' to a specified ditectory, for example

d:\temp\.
2. Start ArcView 3.x.

Select Open an existing project and click OK.

R A Projastileiamlf can be thought of as being a folder that stores ArcView Documents)
pudl Actdially, Projects do not contain duplicates of spatial or tabular data, but merely store "pointers" to th
original data, as well as storing the display formattng of Views, Tables, Charts, Layouts an

Themes. (Learning ArcView — The NPS course. htp://www.nps.gov/gis/av3 online/)
£ ArcView GIS 3.2a
Boject  Windaw
bHew Project Clil+H

He

Close Project
Save Piojsct Chl+S
Save Pioject As...

Extensions... ’
Exit

4. Move to the directory, used in step 1, containing the installation files. In this
example, we used the directory d:\temp\.

File Mame: : Directories: . T e
| setup.apr ¢ \temp - = -

3 escan

£ msoclipl

) vbe

E v

List Filas of Type: Diives: =N
| Project [ api) > e >l

5. Choose setup.apr and click OK. This file is not an ordinary project file. In contrast
with other project files, it contains no ArcView Documents, it only contains a link to
the installation file of SWAT2000 ArcView (AVSWAT).

! If winzip is not installed, you can download it from hutp://www.winzip.com/.

1

(
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6. The installation program for the AVSWAT interface will be activated.

7. Follow the installation wizard step by step.

8. Delete all installation files, stored in the directory you have chosen in Step 1. In this
example the ditectory d:\temp\ was used.

REMARK: The ArcView interface for SWAT2000 has been formatted to create a separate

direttory structure from previous versions. This allows users to keep both versions
installed on their machine.

To uninstall:

1. Uninstall the program, using the standard uninstall tool of your Windows operating,

system.

Make sure the Installation dir directory and all subdirectoties are removed from your
machine

3. Delete file avswat.avx (./ESR1/Av_gis30/ArcView/Ext32/avswat.avx)

More information is available at the AVSWAT manual section 2 (Installing the ArcView
interface) (Di Luzio M. et al. 2001).

3.2 PREPARE INPUT
3.2.1 ARCVIEW LAYERS

3.2.1.1 DEM (Digital Elevation Model)

‘DEM needed in SWAT is a gtid. The data availuble for Flanders is stored in *.txt files on

the network drive (\geodata\dtm_niveau_2\text\). Before you can input them in
SWAT, a conversion is needed.

Pl A grid is basically a raster. Rasters store data Real Woild
bl in a single pixel defining an area. There are
different  sorts  of Raster Datasets:  Images
(DOQO, DEM, *img, *bil, & *iif...) and
Arc/Info Grid (Analogous to a Coverage for
raster data), (Learning ArcView — The NPS course,

http:/ /www.nps.gov/pis/av3 online/)

Aavier Aepriesentalion

dimpn
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How to convert *.txt files in a useful format 2

Because *.txt files are large, it takes a while to open a file. First look to the survey layer
(\geodata\dtm_niveau_2\raster\cov\).

13 AreView GIS 3.2a

Ele Edt Miew Iheme Analsis Swlace Graphics: Window Help

=] ¥ === #): < @Ill@l El - (I
Ol [F O @™EF [EMelT) [F st 5%%}39%“
ﬂg; }

e O

[dentily the files you need and open ooly those files, You can identify the text files by

using the *ldentify™ tool ([_7) After clicking ona pnly@rnn, a dialog box will appeir.

74 Jdentity Resulls - 1Oo]x] ’
|1 Shaps Polpgon a
_Alea HAEHWTY TR =y
_Petimeter | 30812570
Rastarlt © 58
L o Aaster-id

27
Fila (14565045 )
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The filename will be displayed in the ‘File’-record. Import all files you need as tables.
a. To do so, go to the project window and go to the “Table’-section :

2 ArcView GIS 3.2a
. File Project ‘Window Help

=

§2 Untitled

Scipls

-

b. Click on the ‘Add’ button. The ‘Add table’ window will appear.

! Add Table

E

File Mame: Directorias: : UIK. ' |
| 23065045, 1 d:\drives\o-mirot\geodata\dim_nive: -

[ eabeBOdBER 7 7T = d\ - Cancel l

[ 230e51 twt (= dives

M 245e5030.t4 = o-mirror

[ 245e5045.t4 [ geodata

[ 245e57.tat = dm_niveau 2

[y 245651154

[ 31565030t |

M 315504564 :I i
List Fles of Type ' Diives
| Defimited Texd [ bd] > e ~]

c. Sclect the needed files and click ;QK’.
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i Return to the view and add all tables as ‘Event Theme’.

‘Event theme’

¥ If you have a rable containing data about the features displayed on a view, for example, s
g dBASE file of business data on a state-by-state basis that you want to visualize on a vie

containing the states. And if you have a table containing XY coordinates, for example, a tabl
containing latitude longitude locations taken from a GPS receiver,

You can add this data to a view as a theme. Each record in the rable will be displayed on the viev
as a point feature. You can then work with this theme like any other theme. This is called a

Piopeities...

|
!

a. Go to the option View’ of the menu bar. And select the option ‘Add Event theme’.

ﬁ Theme Analysis Sufa

Add Theme..  CultT

!:.‘i_n‘_'.l'Jl.il.'.'l'h‘_i Sdidiesses

Evept Theme...
Mew Thems...
Ihemes On
Thames Qff
Layou...

— pE - PN

TOC Stye...

Full Exterd

Zoomin

Zoom Qul

Zoom To Themes

Zoom To Selected

Zoom Preyious
Eind... Cir+F
Lower Sleh o

T

b. Complete the *Add event themd? dialog.

’ LS '

% fieldt | <None>

¥ field; [ (None>
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c. Complete the ‘Convert’ dialog, and click on ‘OK’.

el 245&5[{45‘.tx_l_

=t Cony

Direclosies:
| ronyrd c\lemp

Use the height as value for those new layers.

When adding muldple textfiles, you can merge them with the ‘merge’-tool of the
‘geoprocessing’ tool.

A Using merge is similar to union--a new theme is created from myltiple themes bur theig
bl features are not intersected. Merge allows you to combine the features from two or mord
themes of the same geometric type. When you meige themes, you specify which theme has the
same fields you want the new theme to have. 1f the other themes you're merging have more field
than the theme you have specified, those fields won't be in the new theme's table, I the othes
themes don't have the same fields as the theme you've specified, empty cells will be added to the]

new theme's table. You might merge several tiled county themes with census data to make s
metropolitan area.

el GeoProcessing is a way to create new perwanent data based on themes in your view. In most

pid cases you will alter the geometric properties of the features in a dataset while controlling
some aspects of how its attribute data is handled.

3.2.1.2 River (Optional)

The river file can be found in \geodata\hydrografische_atlas\cov\wlasvl2. It is a line
layer.

Line layers are representing objects who possess 4 certain leagth, but who are too small
be represented as polypons, Tor example roads, milways and rivers.
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some adoptions are needed,

o If canals are present, delete them., They cross rivers and have a lot of influence on the
river generation by AVSWA'T.

River wathout channels

LI B

€

River with channels

L E ]

Simulated rivex

e If drainage ditches are present, cut them in two parts based on DEM information.
Drainage ditches connect two different reaches. By consequence drainage ditches will

influence the generation process of the stream.
3.2.1.3 Land use

The land use layer is a grid and located in \geodata\bodemgebruikskaart\lg20gr\ on the
network drive.

This layer is ready to be used.

3.2.1.4 Soil

The soil layer is located in \geodata\bodemassociatiekaart on the network drive.

As the soil layer is a polygon shape file and AVSWAT can process shape and grid files,
no conversion is needed. The file is ready to use. Nevertheless, when using a shape file,

AVSWAT will convert this file to a grid to make this layer compatible with the land use
grid (See 3.3.2.2).

: Polygon layers are representing objects who are too big to be represented by lines or poin ts,
for example communities and soil types.

3.2.1.5 Mask (Optional)

This grid must be made Il)y the user.

The mask grid is differentiated 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.
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3.2.2 DBASE FILES
3.2.2.1 Land use I

I LOOK-UPTABLE

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 grid. Because this
information can be entered manually, this table is not required to run the interface.

This table can be formatted as a dBase table.
dBase Table Format (2 fields)

Field name Field format Definition
VALUE String Number of layer category
LANDUSE String 4 chars | Corresponding SWAT landuse or urban code

This last table is already been created for Flanders. It’s named ‘landuse.dbf and can be
found in the file /otherdata/swat/SWA'T DataForFlanders.zip on the network drive.

3.2.2.2 Soil

The categories specified in the soil layer will need to be linked to the soil database (US
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 US soil database. The user
has four options for linking the layer to the US soil database.

The 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 layer categories prior to creating the project. The "Name"

specified for each of the layer categories is the name of the soil in the User Soils
database.

&
To reclassify the layer categories, the information may be manually entered within the
interface. Alternatively, a look up table may be loaded which has this information listed.

I [,()()K—U P TABLE
The format of the table will vary depending on the option chosen to link the soil data to
the soil layer. Because this information can be entered manually, this table is not required
to run the integface.
The fiest row of the soil look up table must contain the ficld names. The remaining rows
will hold the required data. An example soil look up table ean be found in the included

dataset.

dBasc Table Format: Name option (2 fickds)

Wield name | Vield forag | Dellaldon T T
VAL [ Suiwg | Nowberoflayersiegory
NAML String 30 chars max

Numie of the soil. 'The nume entered Into this
ekl must correspond to the name of o soil in
the User Suils Daabuse,

s named Csoildbl and can be found in the file
fotherdata/swat/ SWAT_Datal'orllanders.zip on the network drive.
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O DATATTADBLE _ USER SOIS DATABASE

The format of the User Soils database can be found in Soil and Water Assessment Tool,
User’s Manual, version 2000 (Neitsch et al., 2001).

The User Soils database for Flanders exists. It’s named ‘usrsoil.dbf® and can be found in
the file /otherdata/swat/swat (adapted for Flanders).zip. More information about this
file can be found in appendix C.

I Copy ‘usrsoil.dbP into the directory <InstallationDirectory AvSWAT>/AvSwatDB/.

3.2.2.3 Weather generation

I LOCATION TABLE .

)

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.

dBase Table Format: (4 fields)

Field name Field format Definition

1D Integer Gage identificadon number

NAME String max 8 chars Corresponding page name string

XPR Floating point ¥ coordinate in the defined projection
YPR Floating point Y coordinate in the defined projection

This table already exists. It's named ‘wgnstations.dbf and can be found in the file
/otherdata/swat/SWAT_DataForFlanders.zip on the network drive.

I

The format of the User Weather Stations Database can be found in Soil and Water
Asséssment Tool, User’s Manual, version 2000 (Neitsch et al., 2001).

The User Weather Stations Database for Flanders is named “‘usrwgn.dbf and can be

found in /otherdata/swat/SWAT_DawaForFlanders.zip. More information about this
file can be found in appendix D.

l Copy ‘ustwgn.dbf into the directory: <InstallationDirectoryAvSWAT>/AvSwatDB/

3.2.2.4 Precipitation

I LOCATIONTABIE

This table is formatied as a dBase table:

dBase Table Format: (5 fields) !

Field name

Field format

Definition

1D

Integer

Gage identification number (not used
by interface)

NAME String max 8 chars Corresponding table name string
APR Floating point X coordinate in the defined projection
YPR Floating point

Y coordinate in the defined projection

ELEVATION

Tnteper

[levation of min page (m)
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I DATA TABLE

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

This table may be formatted as a dBase table.

dBase Table Format: (2 fields)

Field name Field format Definition
DATLE .| Date (yyyymmdd) Day of precipitadon
PCP Floating point (f5.1) | Amount of precipitation (mm)

The format of the tables for temperature (°C), Solar Radiation (M]/m?/day), Wind =
Speed (m/s), Potential ET (mm) or Relative Humidity (fraction) Gage Location Table is
equivalent to the format of the precipitation location table.

33 RUNAVSWAT

Please notice that all directories mentioned below are for home-use only. As you know,
in the computer room, it’s forbidden to save files on the c-drive. During the course,
please save your project and all your data in that directory assigned by the docent.

3.3.1 GETSTARTED

To start the ArcView Interface from Windows

1. Starct Arcview

2. On the File menu, click Extensions

ArcView 3.x extensions make it easy to add new features to ArcView 3.x. [xtensions are
plug-ins that you can lvad and unload as you need them.,

™ Poject Window H
Mew Project  CuleM
Dpen Pioject...

I 'Dlose Project

Save Project Cll+5
Save Project As...
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3., Scroll the list of available extensions until you locate AVSWAT2000. Click the box
beside AVSWAT2000, a check mark will appear in the box.

i} Extensions

Avaisble Extensions: R i
T DA o o
| AddxY * I;muel :
| ADRG lmage Support

o] AVSWAT2000

_| CADRG Image Support . Besel

| CedFlpaie I~ Make Defaut

| CIB Imags Suppoit :J
About:

4. Select the option ‘Spatial analyst’ in the same way. 4

The Spatial Analyst Extension allows you to solve spatial problems such as minimizing]
environmental impacts by modeling potential landscape and hydrological changes due to
development, analyze GRID data, develop buffers around points or areas of interest. Spatial
Analyst uses a GRID theme to analyze data. The GRID theme is the raster equivalent of thy
feature theme. The Spatial Analyst also presents generic spatial analysis functionality on grid and
feature themes, that is added to ArcView as an extension that is loaded with Extensions in the
File menu when the project window is active. The user interface components of the Spatia

Analyst are loaded info the interface for views. (Learning ArcView — The NPS course)
huep:/ / www.nps.gov/gis/av3_online/)

l 5. 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. '

SWAT - AvcViow intmface y

__I Dpen Project

| copnmponprecta.
| petePriscisl

B £ SWAT Datsbases _l _l Exil ArcView

aos | Hebp __]
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The main interface offers the user 8 options:
e Create a new SWAT project
e Open an existing SWAT project
e Copy/Import an existing SWAT project
e Delete an existing SWAT project
e Exit ArcView
e Edit SWAT Databases
e About ‘
e Help

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

e Save the active project
e Ser environmental variables

¢ Return to current project

33.1.1 Create a new SWAT 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 2 name for the new project. The browser
shows the directory tree where data associated with the new project will be stored.
The interface will default the project directory location to the installation directory.

The default project name and directory location may be used or a new
name/dicectory entered.

i} New SWAT plo'iei:l I
Fie Mame: Duectones:

i} - B <:\progra™1\avs2000

"= N3 .
> moga™

] svowardh .
€3 avewatpe :
3 gensen

0

|
K.-l
_ Conca |

[»

RE

Drives: - _ :
[ b ~]

3. Change the project directory location if desired.

l

4. Type a project name in the text box called Fik: Name (a default name for the project
is provadad)
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5. Once the desired project name is displayed in the browser, click OK.
6. Select the desired SWAT User Data directory and click OK.
Within the directory specified in the browser, the SWAT AtcView 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”.

A project window for the new SWAT will be displayed.
3.3.1.2 Open an existing SWAT project

To open an existing SWA'T project:

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

2. A browser will be displayed. 1F necessary, move to the proper directory. Click on the
name of the SWA'T project log file (swat) belonging to the project you wish to open.

vl SWAT mojects |
File Mame:  Ditectaries: 0K [
1l ; ci\pragia™t\ave2000
- &= o\ -] - Cancel l
| E2 pogiaTt )
3 aviwatdb
£ avswalpr
3 genscn
o 5
List Files of Type: Diives; : _
i L R
§ SWAT projucts (" swl) > e , K RS

3. 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 ime the project was saved.

The user may also open a SWAT project without first 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 directoty 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.

3.3.1.3 Exit ArcView
To close the SWAT ArcView interface and ArcView:

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

L
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2. A prompt box will be displayed requesting the user to verify the command
Fhes g Exiling ArcView wli close the intesface £owial ;
, 0 - and AicView saving any changes made "

<! since the lasl saye. P,
- Da you wish to proceed?

veo | [TRe ]

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.

3.3.14 Save the active project o
To save the active SWAT project:

1. On the main interface, click the button beside Save Current Project.

2

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

The project mast be saved via the Save Current Project option on the main interface menu
or by the Save Currént 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.

3.3.1.5 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.
3.3.1.6 Other options
See “ArcView Interface for SWAT2000. User’s Guide.” (Di Luzio M. et al. 2001).

3.3.2 WATERSHED VIEW
3.3.2.1 Watershed dileneation
I PURPOSE |
I APPLICATION

1T KEY PROCEDURES

e Load the DEM
e (Optional) Define the working area (Focused Area)

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

4

e Preprocess the DEM
e Specify the minimum sub-watershed area (critical source area)
* Review and edit the stream network points

* Run the calculation of the subbasin parameters

s (Optonal) Locate the Reservoirs
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When a new project is created, the Watershed Delineation dialog box will antomatically”
be displayed: If the dialog box is not displayed, click Automatic Delineation, on the

AVSWAT menu. (The AVSWAT menu is present only in the Watershed View.) The
Watershed Delineation dialog will open.

2t Watershed Delineation l
. DEMSop— i —— ~

-[.

N Frcsinn warcizhied asa oo

I e wangdeon ;
|

Fropmneszivag ol s Do bo v ard o Apphs

i i;;i"l\lh e S

Thasddd B | llul PRI R REe T —]

ire

S
Sgpes tenk sopal e :
I leirh B —————
Tl s e by e = =t i et e s st s e .......,....-—-_:-----'-_;?
ETS T*""“""l hi

l!li"_'l b [ [T

LEr K | |5 ]|

& thild

e by 2ae b ditilion -~ -

Al [ e Hmlr “I’lf
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3.3.211 DEM sctup

I Loap DEM
1. 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 grid to use. You may sclect a DEM grid
that previously has been added to the IWatershed View or load a DEM.

w4 Sut the DEM wiid

Options:

Load DEM grid from disk

Ll
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2. Select the option “Load DEM grid from disk™. Click OK after the selection. A grid
dataset file browser will appear to allow you to specify which DEM will be used.

7! Laad DEM griid fmm disk

Bid Name . T G N e

I c:\lemp\new‘l

Iy

(3 scenanos
£ waleished

3. Select the name of the DEM grid, created in 3.2.1.1, and Click OK (or double click
the selection.)

4. 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 rcmlnclm;, the user to verify DEM
properties.

2 Dem lu.adell. : %) |

Beloie proceeding, cﬁck on the "Properties' bulton,
check the Dem propenties, and edit as appropriate.

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.

1 Dem Praperties Ed

]_ maters - I
Z Units

¥ ¥ resohdion 962785 rnf.leus -
HY Units

Cel Area 0926838 [

Projectioh ‘

Help | (Cance{

(0
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To change the units of measure, click on the arrows to display drop-down boxes
[meters «]  [meters ]
( ZUits o  XYUnis

) and select one of the listed units.

Important! The DEM properties dialog should correctly report the horizontal and

vertical units. Incorrect settings will affect the results of the watershed geomorphic
parameterization.

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 ot: -

the objects of interest (Latitude and Longitude cannot be used to denote the
locations)

® The US weather generator database cannot be used

. ® The PHU values (the total heat units required for plant maturity (heat units))
cannot be calculated for each individual plant in the watershed by the interface.

A prompt box will appear Ilisting projection details for the DEM layer. When a new
DEM layer is loaded, the projection will be undefined.

«J_Current projection

Lindefined Projection =4

Click OK. A prompt box will appear. . . )

Projection : : e

0 Do you wanl to madify it?

((((((((((((((((((('(((((((((((((((((_(((l(l-t

If the projection listed was correct, click No. To charige the projection click Yes.
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@

3 Swal - AricView: Data Projection Definitian

Predefined Pigjection

Custom Pictection

12 Projection Propesties

@ Standard . € Custom

Category: [Praections of the Word =]

Type: | Geographic =l
Projection: Geographic

8. Scroll the drop-down menus for Category and Type to find the project layer
projection and click the appropriate choices.

9. 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 propertics.

2 Proiection Propeitias

 Slandad & Custom :
Cancel
Projection [ amben Confamal Conic =1
Spheioid: [inteinational 1303 ]
Cential Meridian: [ 4367487
Relerence Latitude: [ 90
. Standard Paraliel 1: | 4383333

Standaid Paralel 2: [ 51.16667
False Easting [ 150000.013
False Nothing: [ 5400088 43¢
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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. Once 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.

I FOocus WATERSHED AREA

13. Click the box beside Focusing watershed area Optlon { . Focusing watershad aea option | A_
check will appear in the box and a prompt dialog will open. '

£2_Facusing walershed area

Options: e =

: Load rask and o dish, - Cancel
Manually delineate
Select boundary theme from Watershad View -

-

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

The first option, Load mask grid from disk, allows the user to import a grid from a
disk drive. Scleet this option. I so a grid dat set browser is openced.

£ Chooaa the Mask GRID R : .
Grd Mame Direcloiies: OK ]
| . c:Mempinaw] Canoel

£ scenarios
£ walershed
™ -1
Drives
jc ]

00((4({1((((((((((((f(((((((((((((((((((_((-((((:
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Select the name of the mask grid, created in 3.2.1.5, and click OK (or double click the

selection). If a mask was set previously, 2 prompt box will appear asking if the new mask
should be merged with the existing one.

Load mask grid from disk _ :l Ii

i

' 9 Mesge lo the previous mask grid?-

Yes | !_ No ,.}

Click Yes to merge the new and prc:vious- mask grids.
Click No to skip merging.
ITT BURN IN A STREAM NETWORK

14. The theme must be a polyline shape file. Click the box beside Burn_in option
I” Bum_inoption. A check will appear in the box and a prompt dialog will open.

¢« Buyn_|n Nption

Options:

Ditized Slrzam Metivark

Raach File. V1

Reach File, V3

MHational Hydiography Datasel (NHD)

-

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 sec of US stream network delineations, Reach File V3
is the second gencration set of US stream network delineations, and NHD is the
latest set of US stream network delineations. The V1 and V3 stream delineations
contain many errors. When stream delineations are imported from these datasets,

the user should define the source. The interface will “clean” the stream
delineation.

iSclect the option Digitized Stream Network and click OK (or double click selection).
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{A prompt box will open and the user will select one of two options to load the stream
delineation.

i2 Digitized Stream Netwoik

Options: - K

A Cancel
Select fiom Walershed View — T

—1

.-

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

Select the option Load from Disk. Click OK after the selection. A’ polyline dataset file
browser will appear to allow you to specify which shape file will be used.

| Chnnse lha Digitized Slream Nema:k Slieam lheme[s] y

Shapalile Mams Directories: E oK. l

] . c\temp\new 2 P ‘

-~ = c\ N
(= temp

&= newl

{ £ scenaios
C] walarshed

Drives:

Je x]

Sclect the name of the stream network theme, created in 3.2.1.2, (hold the Shift key for”
multiple sclection) and click OK. If any of the sclected shape files is not a polyline, a
dialog box will report the error and the process will be stopped.

IV DM PREPROCESSING -

15. 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”.
Freprocessing of the Dem lo remove sirks: Apply l
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{The interface will process the DEM grid to remove all the non-draining zones (sinks).

While processing the DEM, a prompt box will appear.

Dem prepiacessing oplion

Do you want the cells on the edge of Iiua "fﬂcused aaa" to ﬂow
toward the inner cells? _

Yes

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

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

A prompt box is displayed when layer preprocessing is complete. Click OK.
@ie Kl

0 End of DEM grid preprocessing

3.3.2.1.2 Stream definition

In this section of the Watershed Delineation dialog box, the initial stream network and
subbasin outlets are defined. The intetface lists 2 minimum, maximum, and suggested
sub-watershed area (in hectares) are shown in the stream dr.ﬁmuon section,

\Stream definition— - ———-— — SRR
Theoshcld Asea: ] 20‘3 [hal -~ Nurnbemrcel:.: 216
Min: 37.3948
Suggested around: 700
. Mac 149579

1. In the text hux labeled “Threshold area”, type the upstream drainage area (in hectares)
requited 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 grid:

Streams (the current b}fl'lih(.l_lc drainage network) and Outlets (the respective stream
junction points).
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2 nete2 swal -aWSMEI)UI] - Blackland Heseaich Center - Ver. 1.0
Ele Edt View Iheme Analysis Suface Gtapl-ucs \Window Avswal Help

(& I II' Il- ﬁ[ﬁ"_lll II [ [e)

] thdnq ﬂcur

ﬂ Sheams
N
] Dlgitized streams

o Mask
B Focused Are:
ﬂ Dem
i2- 18
20-208
) 27-33

_ MmbWalmludm.ﬂ_cL{s]_

s j | Addbylatle . € et &
‘;; Main waterthad: outlet{s] selection ar
.81

.08

-75

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

3.3.2.1.3 Owutlet and inlet definition

Drainage inlets and subwatershed outlets may be added, deleted, or redefined, within the
‘Outlet and inlet definition’-subsection.

‘Outlet and inlst de!imhn._'_"_.'f.'.:... PO A S —— P

i g —
[=]] - | | 4| [l

Add by table ™ Inlel & Qutlet Add

Ramove Redefina

The user needs to provide discharge data records for a point-source discharge and the
outlet of a draining watershed. 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 layer on the screen, Two radio buttons allow
you to switch the current definition between inlets and outlets.

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

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

I MANUALLY BDITING QUTLIETS AND INLIELS

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 t;ption
"Outlet” is sclected © Ikt & Outed |
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%
2. Click the Add  button.

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 (See page 76 of ArcView Interface for SWAT2000. User’s Guide. Di
Luzio M. et al. 2001). :

DELETING OUTLET

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

]

2. Click the Remove Lutton.

o
3. The Watershed Delincation 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). Click
Yes.

REDEFINING QUTLETS/INLETS (See page 76 of ArcView Interface for SWAT2000.
User’s Guide. Di Luzio M. et al. 2001).

IT ADDING INLETS AND OUTLETS FROM TABLES (See page 78 of ArcView Interface for
SWAT2000. User’s Guide. Di Luzio M. et al. 2001).

3.3.2.1.4 Main watershed outlet selection and definition
o]
1. Click the Select button.

2. The DEM dialog will minimize and another dialog will appear.

Main watershed outlet|s] selection

Hold Shift Key down
for multiple selection

Cick | OK

once selection is complets,

Help

3. Press the ESC key to exit the selection.

4. 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 move the mouse to form a box
on the screen around the selected outlet. Release the left mouse button.
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5. 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.

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

1€ a Point Discharge or Inlet of Draining Watershed is specified, a dialog box will report
an error and processing will stop.

Otherwise a confirmation prompt pops up,

(Qutlet{s) seleclion |

@ You have selacted 1 outlet(s)

Do you wart to continue? t: ' !

Mo . l

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

8. A layer of the watershed (IWatershed theme), sub-watersheds (Swbbasins theme), and
stream network restricted to the watershed (Szeams theme) will appear on the screen
when the interface has completed the watershed delineation.

A
'
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£ nele2. swal - AYSWAT 2000 - Blackland Research Center - Yer. 1.0
Ede Edt }[aew Iheme gmym Sulface ﬁlaphlcs

Window A,;swal I:!_elp

gﬁ Subbasins i%

ﬂ Clutlnb

! Linking n:ur

ﬂ Straams
of Watershed

] Digkized stiaams

] Watersishp

J MIA._IR.
. I Focused Arez__|

.1 Be undmad.shp

I | Dem
12- 19
20, 26 -!

_

9. By clicking the Unde button the user can step back and repeat steps 1-7. This action
removes the watershed delineation and allows oudets and mlets to be edited.

(558

1

When the Undo button is clicked, a prompt box will appear asking the user to verify the:
undo operation.

Tha unda command wil lBﬂ‘K]\‘B’ the watershad boundary just - .
definsated Continue?

Click Yes to remove the watershed delineation.
Click No to continue with the current settings.

10. 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 Swbbasin and Streams themes.

Calculation of subbasin patameters:

‘. Apply l
a. Click the button.

b. If the Projection for the watershed was not defined when the DEM was loaded, a

message box will appear.
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Click Yes to define the Projection or click No to leave the projection undefined

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

Data Projection Undefined . _ |

O The data Prajection is not defined

Dait now?

Click Yes. A prompt box is displayed.

2 Nefault Subbasin Centioid L atilude Valug

450

Input the value will be used for all the subbasine

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

0

Completed the wa(alshed dellneallun and stream- subbasn

parameter calculations

c. When all parameters arc calculated, a dialog box appears.

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

A new report named Topggraphic Report is now available,

3.3.2.1.5 Reservoirs (Optional)

The reservoir section:
‘Reservoirs -

Adding a reservoir.

Add
1. Click the

%

id oo

- button.

2. The dialog box will be minimized and the cursor will become a croaslmr Click over
the target subbasin area to add a reservoir.
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3. A prompt box will be displayed asking for verification of the reservoir placement.
Adding a Reservair :

9 Add a Reservai to subbasin number 27 -

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.

4. Once the first reservoir location is added, the new Reservoirs theme will be added to the

Watershed View.

¥ Resarvois

Tip: The user is allowed to add a single reservoir location for each subbasin
Refine the outlet set if more than one teservoir location needs to be set in the

current subbasin area.
Removing a reservoir(s).

l .2, Remove
1. Click the

button,

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.

3. A prompt box will be displayed asking for verification of thc rcscwolr(s) removal.

Reseryoir

@ F{errbve the Remewéil from subbasin number 2 7

i

No |

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 Reserveirs theme will be removed from

the Watershed View.
3.3.2.2 LandUse and soil definition

1 PURPOSE

11 APPLICATION
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11T KEY PROCEDURES

e Define the land use theme

e Reclassify the land use theme

e Define the soil theme

e Reclassify the soil theme

e QOverlay land use and soil themes

o (Click the Exit button

3.3.2.2.2 Get started

Tnitiate the anduse and Soil Classification and Overlay tool by selecting Land Use and Soil

Definition in the AVSWAT menu. (The AVSWAT menu is present only in the
Watershed View.)

Help
Avswal Main Interface Dialog k?
Aulomatic Delineation

== ‘i

|

HEI: dhatnbadin
Aeports

OhaisT e

The Definition of | anduse and Soil themes dialog will open.

2 Pefinition of LandUse and Soil Themes

Land Uise data layer——— -

Landuse Giid

(&]] (][

1Y

4

Oplions:
[ ol (TN | [ bt |

Retls s I

oty
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The dialog is divided into two main scctions: 1andUse data layer and Soil data layer.
3.3.2.23 Land usc data layer

Define LandUse/LandCover theme:

1. Select the land use data layer by clicking the button next to the text box labeled
LandUse Grid. A dialog box labeled Sez the IandUse Grid will appear.

@

2 Sel the Landuse giid

Options:

cAr 7 e

Ly =< '.

Jf',;z:\f;?ﬁf’ ’n[
e

A b

Lﬂa""

Setect Lancuze themel ] ram e’ stershied Vi

| L-oad Landuse themes(s) from dik

-

2. 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. Select
Grid from the drop-down menu and click OKL

i) Selecl theme{s) lrom Disk

Format

oK |

Cancel

a. If loading from the Watershed View a dialog box is displayed showing the list of
grid themes.

b. Ifloading from disk a prompt dialog pops up.

Landlse Giid Themels) ; I

The data must be alieady projected.
Continue?

No

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

If the landuse grid is defined in the same projection as the DEM, click Yes to
proceed.
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- Grid Name

2 Belect Riid thunr[ ] from Dl‘.k

A browser will be displayed allowing the user to select the land use grid, created in
3.2.1.3. Click OK.

Dueclmox AN
Mg [t\nvele\pmcmsed\]ayersw Lmduse caml l
T Ty B dl\ -: ok y " < 7

= nats YLD —iota 7
[ processed =~ —ap @I
= layers

Drives:

id

e e R e T o B

Note:

The base cell size of the land use grid will be resampled to the

same size as the DEM grid cell. This is required to propetly overlay the
different layers for comparison.

5. When this step is

complete, a Load and Chp I.and Use message box will state that the

landuse 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

landuse classes for th

e theme.

4

4 Load and Clip Land Lls-e data

(§ )

 The landusa data have been sucoessfully loaded and cippad to /
the watershed boundary

Belore chcking the “Reclassify" bullon, load the lookup lable & ‘_ o s
mahually asslgn sach grid valus _ <

6. Click OK to proceed. This will return you to the Definition of l.andUse and Soil Themes

dialog box.

7. A vew thewe, Tamdusd Vip, is addded 1o dhe Watershed 1o where the user may review
the results of the layer processing, "The path of the resulting grid is shown in (he text box

Libeled LandUse Grid. '

wintershald arca. The

SWA'l" databases is Dlank and must be defined.

I'he list box displays the binduse prid values with pereent
LanduseNmat atvibute that delines the laind cover/plant from the

-
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Assign codes using a look-up rable:

a. To load a look-up table select the landuse look-up table by clicking on the button
labeled Look-up table Grid Values_Land cover classes.

T

Lookup Table GridValues --» Land cover classes’

b. A dialog box will be displayed.

s3 Table Grid Values --> Land cover classes

SWAT land caver/plant codes tabla

OK »

Buit!n LULC USES lable - Cancel - | -

Two options are listed. Highlight User table. Click OK.
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A prompt box will appear that allows the user to specify the format of the
classification table. The landuse classification table may be formatted in dBase (.dbf)

or ASCIT (.txt).

i User lahle B
~ Choose ths kind of tabls -

Ldbf tle [sting belds

* txt file {comma delimited)

-

Select the .dbf format and click OK. A browser will appear, allowing you to select and
load the look-up table from disk.

3 User table ' _ I
File Name: Directoies: ) : /
Jlanduse. dbf d:\netehoriginalswathlook up tabels — -
O - (= o L] o Caneel

[ soildbf A= nete ’:"’qwi‘ -

D) wanstations-kbrogel dbf > oignd VSwat DR

@ wanslations.dbf - (= swat
List Files of Type: Drives: e A
| dBASE x| = g |

Highlight the name of the look-up table and click OK. The interface will insert
Landuse SWAT codes from the table into the list box.

Because not all values are included in the look-up table, some values didn’t get a Joining
attribute. You have to assign those codes manually:

a. To manually assign land cover/plant codes or urban codes, double-click in the
LandUseSwat spot in the Jorning Attributes box.

Grid Field

Vaw =] Jolnhg Attributes

| Vol Amal] | annd lseSwal
10 603 LALD A
A un
M 1m HNhF LI

o

é,&v——n—#
Are
. J ., _
o< =X I.-"ZA'(\W{' a(; Dé-F t‘t/i‘o , IOl / /
: Sderioll . POF
JLer s &N PAF

mar y pegar e G
povigich, R f
[ AVSevat PR

WENCTATIMV D a=

#o
73
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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.

2 SWAT Land Use

Land Cove: Data Bass:

[Tand Cover/Plant — =1 Cancel |

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 or the available
SWAT urban land type codes.

£ SWAT - Land uvmiPlaql B

Salect land cover/plant cods

0K

Poplar - POPL -]
Potato -» EﬂTA
Range-Brush--> RNGB

Cancel ]

S A{AIIRL *» NN s
Red Claver -> CLVA B
Rice --» RICE

RAussian Wildipe --> AYER

Rye - AYE = ﬂ

3 SWAT - Ushan o [ X |

Select Urhan code; _ e

Commezrcial - UCOM Cancel
Industrial =» UIDU R
Institutional > UINS

Residertial- High Density > URHD
Residertial-Low Density --> URLD
Residential-Med/L ow Density --> URML
Residential-Medium Density --> URMD =
Transportation > UTRN Ad|

d. Scroll down the list and highlight the land cover code for the layer 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 layer category in the
Definition of LandUse and Soil Thenses dialog box. '

4. Once a LandUseSwat code has been assigned to all layer categories, the Reclassify

button will be enabled. Click the button.
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t

5. A new theme named "SwatLanduseClass" will be displayed in the Watershed View.
2 neted swat - AVSWAT 2000 - Blackland Beseaich Conter - Ver. 1.0

Fle Ed View Theme arm; Sufm Graphios Windaw Avenat _Hso

ﬂ ﬁwll-l T ——

CORN
L_|FRsp
" [3%] FRSE
M FRST
o] PAST
RANGE
!umu
URHD

[__]uRLD
[ =] RML
|53 UTAN
[ WATR
'yl Dty '

t ] L{nhhc shaar
. % Manually add
i ﬂ Skaams

ravs
ol Sebbasins

off Wasaiae

_ | Pighiced swsams
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N Fovmad Asua
| Dam

¥ Fol
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3.3.2.2.4 Soil data layer

Define Soil theme:

1. Sclect the soil dana layer by dicking the button next to the text box habeled .
Sail Grid. A daalog box kabeled Sef the Sac/ Grid will appear.

Select Bod thzmels ] o W atershed Yiew

Load Soil themes(s) from disk

l¢l

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.
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3. A new dialog is displayed for the user to define the type of theme being used. Select

Shape from the drop-down menu and click OK. If the data is stored in a grid, Select
Grid from the drop-down menu.

2 Select themels] from Disk

F’:‘"ﬁ“"‘ - AN 1 H B

[Shape ' =] Cancel |-

If loading from disk, a file browser pops up.

7 Select shape theme([s) llom Disk

Shapefile Mame Directories:
| soil.shp dAnete\procassad\layers\3-soll Cancel -
=5 i
1= nele
= processed
= leyers
Drives:
Ja ~]

Select one or more themes (hold the Shift key for a multiple selection) and click OK.

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 thé DEM theme. )

By default the interface will look for one of the follow fields (listed in order of priority)
Muid, Stmuid, Nanme, S5id, and Segn 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 and stop the process.

If more than one field is usable, a dialog box will list them, and you can select one and

click OK.

a2 Eorfel-'sion Field: Soil.shp

Pick field for cel values: ' | oK I

i
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If more than one theme was selected, the interface will check all themes for Ithe selected

field. If one or more themes does not contain the field the interface will stop the loading
process.

5. When this step is complete, a Load and Clip Soil message box will appear 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 Seil deula f

watershed boundary

Before clicking the "Reclassify” button, lnad the lookup table or )

The sof data have been successully baded and clmed to lhe
manually assign each grid valuse

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

|
7. A new theme, SoilTmp, is added to the Watershed View where the user may review the

results of the layer 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.

Assign codes using a look-up table: This is analogous with the landuse layer (see
3.3.2.2.3). Use the look-up table created in 3.2.2.1.

Not all Values did get a Name. To solve this, assign the soil attribute data manually:

a. To manually assign soil attribute data, double-click in the empty records below
the Joining Attributes label.

Valus >

Jaining Altsibutes
Vake AeaX] Mame :
13 om =]
14 769 soik14 -
4| : . | »

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

b. Only the joining attribute records labeled Name are mﬂable. Double dlick a
record.
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c. A dialog box is displayed hmng all soils in the User Soil database.

{2 User Soils

Select the sof. : O '

sol-14
sol-15
soil-16
soil-17
soil-1

soll-10

| soi12 x

(e ccccccccccccccccccccccccctc

d. Select the soil and click OK (or double click the selection).

Tip: Input your soils entry and d

ata sets in the User Soils database before you
reclassily the Soil grid.

7. Once the joining atiribute codes have heen

assigned o all layer categories, the
reclassify button will be enabled. Click the button,

8. A new theme named "SoilClags" will be displ

ayed in the Watershed View.

2 rewl vwat - AVEWAL 1L Hht‘lndilﬂwﬂlhirﬂlll‘! Yar 1.1
EI: Edt Sﬁm Tlono  Ancyls  Suiace Eeq:lm

BISTa) 1y %) @
CONSEIEIET

e

w4 W alnrshud
vl s-aci—-
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3.3.2.2.5 Overlay of landuse and soil layers

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

Overlay ‘

2. A message box signals the end of the overlay process, click OK.

. 9 - Dyeilay of landuse and sol themes completed

3. A report named SWAT model: 1.andUse and Soil Distribution is generated during the
overlay process. 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
teport, click on Reports under the AVSWAT menu. Sclect SWAT model: LandUse

and Soil Distribution and click OK.

3.3.2.3 HRUs distribution
I PURPOSE
11 APPLICATION
IIT KEY PROCEDURES
e Select single or multiple HRUs per subwatershed

e For multiple HRUs, define land use and soil threshold levels

e (Click the OK button to determine the FHRU distribution

IV DETAILED OPLGRATIONS

1. Select HRU distribution from the Watershed View menu AVSWAT. The Swat Model:
definition of the landuse [ soil distribution dialog box will be displayed.

72 SWAT Madel Defatanctrbe lar-_i= iz o1 :

& Bammr bl Uns sk %l

€ Moliiie Hishainge Regueanlisle
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2. The dialog box has two radia buttons: Dominant LandUse and Soil and Multiple

Hydrologic Response Units. The user must select the button for the method used to
create HRUs.

2. The Dominant LandUse and Soil option will create ane HRU for each subbasin.

The dominant landuse and soil class in the subbasin are simulated in the HRU. To
activate this option, select the radio button.

. Dominant Land Use and Sol

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

@ (Multiple Hydiologic Response Units!

Two slide bars are now visible.

Land Uss [%] over Subbasin Ar
I] '
} s
0. : 20.8531

Soil Class [%] over Land Usa Area
' i}

) A
B i 100

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
landuse/soil combination.

For most applications, the default settings for land use threshold 0%) $md soil
threshold (10%) are adequate. il g

d—eloa

=)=

i. Specity the anduse threshold level by moving the pointer on the first slide bar.

Land Uss %] over Subbasin Area LG LT Yo

! /9.-..:., é IA!A. / }5‘ ?"..-

niBenl ( hoyrn [ FE S

ii. Specify the Soi threshold level by moving the pointer onthe second slide bar.

Farav 7.
Soil Class [%] over Land Use Area .
_}L__ o = < /4;/“1&_—/;
0 w

ooy MRE
+ / 4/1:777: (J
25 v

4. If the Multiple Hydrologic Response Units option was selected and the soil class
threshold was set too high, a message dialog is displayed.

il

If this message is displayed, close the message box, decrease the soil threshold value, and Ler wmtoy 2
click OK on the SWAT Model: definition of the landuse/ soil distribution dialog box to repeat ~20 M

the HRU definition process. gl Lofe.

e a/ .

fnlu-'\w"n ar—~ e A A= -8 30 tt’.r-—-\'?- o o~ I Ao

ﬂ,ﬂsmuﬁf ceto  Lrea,



SOFFWARE MANUAL - 3-42

5. Once the HRUs are created a message dialog pops up.

ok i

| BB

6. Click OK.

7. A report named SIWAT model: 1.andUse and Soil Distribution (after threshold application) is™
generated during the HRU definition process. To access this report, click on Reports
under the AVSWAT menu in the [Wafershed View. Select SWAT model: LandUse and
Soil Distribution (after threshold application) and click OK.

8. An ArcView table Distswat is also created that provides a detailed distribution of the
HRUs, landuse and soil classes in the watershed and all subwatersheds.

o nawl.swat - AYSWAT 2000 - Dlacklaed Flesecch Center - Y 10
Flo Edt Iable Field Window Hep
| ENEE]
C i) 1121.5456 | ANGE 1121.5866] sok 14 §125370] ~
1 11215466 | RNGE uzlml_._-ns SANES|
2 4124696 | RMGE 4124596 | sod 14 =ne)
2 4124695 | ANGE 4124696 § sal 15 WS
3 017.1041 | FRSE 4171041 | 3014 aizwa |~ |
4 2586045 | FRSE 258.6045 | soi14 “I
5 21448420 | RNGE 21448420 | soi14 _ 122580
E 21448420 | ANGE 2144.8420 | so15 50867
Z1 48420} RNGE 21448470 sop20 MEATI)
231 06N | RNGE 7658474 | sod14 178855
[ 251.0468 | ANGE : 1658474 1 sod 15 R
70 DI | AGE 1658474 | 50820 1138169
[ 231.0450 | FRSD 1251986 | sod 14’ 26.0163
2918460 | FRSD_ 1251986 | sok 15 B0
3 291 0450 | FRSD 1251996 | ok 20 634123,
7 120945 | FRSD 1230 9205 | »ail- 14 3ra1sn
7 12309205 FSD 1230 205 | sd 15 554 6732
7 P2l FRSD 120905 ; - 2) 158 61
7 230.9206 =T 4398501 |
[ 174.2568 | FRSD MR8 i T BR1791 |
8 174.2568 | FRSD TR =2 0348
i 174.2568 | FASD [y ] [T
9 303.0956 | ANGE N | =1 F ]
9 3020956 | RNGE 1= s
q 303.0956 | CORN TI4163) sed M f
9 303.0956 | CORN 1143163 | w15 TR
g 3030956 | FRSD 891458 sod 14 SO
] 30,0956 | FRSD 83.1458| s015
10 £56,0975 | ANGE 3133798 | o215 Al .
al
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9. When the HRU distfibution has been defined, the SWAT View is automatcally
created. A message box will appear notifying the user of this fact.

e K|

MSWAT Visw'" has been crealed lo procaed with SWAT
model..

Click OK.

10. The interface will activate the SIWAT iew.
3.3.3 SwAT VIEW

3331 Imgort Weather Data

1. Select Weather Stations from the Input menu on the SWAT View.

Edi Input . Simulation Hepoits Window He

.y

Ciths
i epiigeshen Fls | i) Calal
Wi

G Dt} wd) Cube»

|+ |

e W e Generabes D ata v T L

e S b Ve Diala | adi) Chkf

%
it HRL Cengd ks | bind Culef:
Cartiles Bain U i Lied s | k] fniH
e Groatilvaaen Mtz |ogw) Kt
e 0 st g Daka Lwis) Crda)
anetnent [sda [ ] Laeh,
Wb Soll Chormos! Tisty | ohinl il
Vedibes Povd Diaia | pnad) NS
5 ..‘. 1
Vhe Weather Data Definition dialog is displayed.
¥ Weather data definition | X] ’
nﬂ“m ~ PP S*HM’I“. -y . - s a—
F St & Sindoik
" Raingages € Solwgages
Tompoialua data ) Wind Speed dala 3 “e om 2
 Simulation * Simudation
™ Climate stations © Windgegés ]
b b Flolaiivo Humidity dels -~ - il
@ Usdisbese (3] @ Simdation
B ik " Rel Humidy gags
wo | [ ¢

’.f.n»pv’/'
L,.\/¢a’fAL"r fA[ﬁD"r
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2. The Weather Data Definition dialog is divided in 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.

I WEATHERSIMULATION DAT

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. Use the custom
database.

Custom database: This option is used to load custom weathet generator data stored in
the User Weather Stations database. Select the Custom database radio button

@ iCustom datebasei. Click the open file folder button next to the text box that appeared
where the radio button was selected.

Lacations table: ] =R
A file browser allows you to sclect the dBase location table for the weather generator

stations. The location table is prepared by the user following the format desctibed in
Section 3.2.2.

2 Import Table Weag

File Name: " Directories: i '
' | wanstations-kibiogel dbf " d:\nete\originahswat\laok up tabels
[ landuse.dbf et I =3 et
0 it TS |

crogel dbf
[ wonstations.dbf

[ odginal

= swat

-

List Fes of Type: Drives:
[ dBASE ~ Ja k3

Highlight the name of the weather generator location table'and click OK or double click
the selection. :

The weather locations will be loaded in the SWAT View as the Weagages point themie

(with the custom database option, the data path will be displayed in the text box beside the
button). :

II RAINFALL DATA (OPTIONAL),

To use measured precipitation data, select the Raingages radio button  [Banaages;.

Click the open folder button next to the text box that appeared with the radio button,
which was selected.

| =3
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A file browser allows you to select the dBase Precipitation gage location table. The rain

gage location table must be prepared by the user following the format described in
Section 3.2.2.

2 impon Table Ring

File Name: A Dilectories: g ; T -_-

[ rainfal, dbf [ d: \nﬂl&\pmcassed\datdaasa\mmfal —_— —h
[ geelea?S.dbf . ﬂ = d\ . ) -.:" - Cancal .- ]
[ geeleas3.dut = nete :
[ kibiogel dif : (= mocessed

[ kwaadmech dbf

[~ database

sy rairdall dbi

[ westedo.dbf == 7
= | (e (ece P72 /Zf’{(
&
List Files of Type: Diives i .I " i (rr 2~ vt
[JBASE = [d =i P et i

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 View as the
Raingages 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, and OX button will
appear in the lower right corner of the Weather Data Definition dialog box.

2 Weather data definition

-~y Sokes Radiation data—- -+ - e e
e @ Simulastion
[ Snlalgagas Vod

& Simulation
" Windgages

ct & 2.9.:).:1

L HCH}UBH_IM—“".IFM T

 US dotabase

& Custom detabase

Locations lable: |d\nete\aionalvsuiatilook w tab | 5 |

/...“._.-._“mvu uaa\/wﬂ L&{;m,cfz:. o/ T

& Simuation

¢ Rel Humidly gages

By rRERNTAR =

Hebl um[- oK |

Click the OK button.

(((((((((((((((('((((((.('(l(t(l\\\-\\"\“
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4. When setup of the weather database is complete, a message dialog is.

N |

o : :F'n'shad set up of the westher data Bm.:.a £

Click OK.
3.3.3.2 Creation of input E
3.3.3.2.1 Write All

1. Select the Write All item from the Input menu on the SIVAT View (ot press Cur|+B).

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

Write All Inputs ’

. 9 meymwewuwammwiteﬂﬂﬁinﬁddaa?;q_;;;_ d*’";ﬁ- J-*’/‘? “ro g
T B I s e
2R & A .

b. The Current Status of Input Data message box that lists the different databases

being generated appears. As each database is completed, a check mark appears next
to the database name and a beep sounds.

. wqqm'ﬁ;rwaﬁnnuuﬂ =
SoRlnaut (300 _
\Weather B&Bmlﬂ Input {.vvegn)
Subbasin General Inpul (sub)

HAU Genosal Input [ heu)
blom Charned lopud Lsie)
Gandwis bpd (on)

Water Use Inpat [ws)

Managemert irgnd [mgf)

Scl Chemical ingut [chal
Pondingd (pad)

S el ton (Bl ot s

¥
-
-
-
i
r
r
r
i
r
r
T
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c. When writing of the .sub (subbasin general input) database begins, a prompt box

appear offering two options for defining Manning's roughness factor for the
tributary channels in all subbasins.

Manning's "n" far all the tributary channels I
A default valus wil be st = 0,014 < w/%' Hep—e Fot ZF e
Do you warl to change it7 3 SR

V;l"' "7 ../\.-a//;'/éc L p—

{ Yajs__r:l‘

Click No to accept the default value (0.014). Click Yes to open the Manning’s |
Roughness Factor “n” dialog.

!':"[_ Hanning's Boughness Factor "n"

Manningsn D014 | Concition : * " Default Minimum Maxmum |
_ﬁip_c_ S ‘ Few liees, stones or brush : | 0.05 l 0.025 I 0.085
Chaninal Flow & Heavy imber and brush I 01 | 0.05 | 015

OveiLand Flow o

Charnel Flow Cardiion. |
Excavated of dredged ¢
Nabwal streams  /F

Cancel | oK

Enter the input value in the box labeled "Ov_n" or set its value by browsing the

tabulated values within the dialog. Click Cancel to usc¢ the défanlt value (0.014).
Click OK to use the current value in the input box.

. When writing of the .7z (main channel input) database begins, a prompt box
appears offering two options for defining Manning's roughness factor for the main
channels in all subbasins.

Manning's "n" for all }he main channels

% A default value will be set = 0.014
Do you want to change it?

Yes i Mo !
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Click No to accept the default value (0.014). Click Yes to open the Manning’s
Roughness Factor “n” dialog.

Enter the input value in the box labeled "Ov_n" or set its vaiuc by browsing the

tabulated values within the dlalog Click Cancel to use the default value (0.014).
Click OK to use the current value in the input box.

e. When writing of the .mg (management input) database begins, a prompt box
appears with two options for defining plant growth heat units:

Managcment data pptinns |
" Plant growth heat units may ber A
. 1) estimated for 8ach land cover using Iacslcinahc data

' 0 2] set lo defaul values

The climatic data base used to estimate plant heat unfls L
contains dala far the US only Estmate? ]

an

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

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

2 Enter a numet in the 1ange 0 - 3000

Please entes an indial estimate of the = ok 1
number of heal units 1o bring the plant 1o matuity: .
] - . — " Cancel |

f. When all databases have been built, 2 message box will be displayed.

e TEE————

Wi

thad wling inp ot data -
i “You can now procaed with the “Smdahon"

Click OK to proceed.

g When all of the default inputs have been generated, you can move to the
Simulation menu and make a SWAT run (See 3.3.3.3) or edit the default inputs
using the cditors activated under the Edit Inputs menu.

33322 Individeal writc commands (Scc page 137 of ArcView Interface for
SWAT2000. Uscr’s Guide. Di Luzio M. et al. 2001).
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3.3.3.3 Run SWAT

The first command in the Simulation menu allows the user to set up
SWAT model.

1. Select Run SWAT from the Simulation menu on the SWAT View.

am .+ Window - Help -

" Hzad qum ] Crod+B
Calbistion Fnui % Crod L

Male Defivared Load Tabls Crad+D

12 Set Up and Run SWAT model simulation

and run the

" Poiod of s~~~ S LT
: Starting dale
[ancan =] [T = m
Morth Day
Reirfel/Runcli/Routing ——— - nwﬁ&um&m--- ey Poteriial ET melhod
- \[Oakyan AT /Dl =1 || & Skewed nomal ;m:qﬂ:::m :
f‘ﬂﬁ_&g — vv Roanenta T “'MI] " Haigieaves method '
™ Readin : r .
S SRRy o A DO T Sl T S EOSa Bi
& Netwolive & vaikiia s & Nol Adive Quality Processes: usipPloc?srsc: : e |G
¢ Aciive 1 C Muskingum € Acive _i ; ::f:m : i:l:’““‘ '
R A D S  TS  e  r R  FASG ApSs  6 PRRS 3
¢ Dal l ﬂasmlnwlFie Bsn
¢ Monthly I o
& Yosty g | . GdeduQunwlnpuHa: Wawg |

Help | Exit I Setup SWAT Run

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 (click on the drop down list ot use
the up and down arrow keys to change the value).

Paay =1 T = [ =l

¢ = /:-’ Ja—f'.x. £\ lfv "J /’\,.,(’/;’\DJZJ s

Month Day Yeal

O e e
?’/ /\n«,—-—-”"—‘i Mﬁﬁa—- HLcaas

Lo an

A /’9; ﬁm ‘HZ;/
—

1

--\.._.-3/'/-14{‘-}

,l;t..—-c ‘d’/ L 2e¢ W/‘L /
/.n.,( AT \/a“\“ & i T /«-/"z &
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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

((f(('\,(((((((((((((((((((((((f_(ili~ﬁ\

(

(G

(

{

€ € ( C(

uset may choose between three optons:

Daily rain /CN / Daily
Lozl 1z JOH A Disily
Sub-houtly /GEAS Daiy

Sub-hourly /GEA/Hourly

TTOTSETT T ¥

Vi

i. Daily rain/CN /Daily refets to daily rainfall/curve number runoff/daily routing. -

ii.
ranoff/daily routing,
jii.
ranoff/houtly routing.

c. Rainfall distribution. In this secton, the user selects t

Sub-houtly/G&A/Daily refers to  sub-houtly rainfall/Green & Ampt

Sub-hourly/G&A/Houstly refers to sub-houtly rainfall/Green & Ampt

he distribution used to generate

precipitation data. The user may choose between two options, Skewed notmal 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.

Rainfall distibution: — -~~~ -~

¢ Skewed nomal Exponent

. Potential ET method. In this section, the user selects the method used to estimate

potential evapotranspiration (PET). The available options are Priestley-Taylor,
Penman-Monteith, Hargreaves and Read in. When Read in is selected, the user
must provide a file, cither in dBase or txt format, containing the daily value of PET.

Potential ET mathod: - e
€ Priestiey Tasdor method '
£~ Penman‘Monteith method
™ Hagieaves method

sl
To import PET file:

i. Click the open file folder button [ 6'
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ii. A prompt box is displayed.

Zd ET input data

* Choose the kind of table

=t file [comma defimited)

b

pa—

iii. Select the proper format and click OK (or double click selection).

iv. A browser will appear allowing the user to locate and sclect the file containing
the daily PET values

! Table ET input data B i
!. File Name: Direcloties: - ; OK'..“ ,, :
. [petdbi * d\nete\processed\databaselet - ~— -

! B ' BI=T 'a © Cancel
= nete
= piocéssed
(= database
- =
List Files of Type: Drives:
[dBASE 3 x|

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.

e. 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. To select an
option, click the radio button adjacent to the option.

Crack flow; ———-- ==~
(¥ Hot active

" Active
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f. Channel water routing method. In this section, the user selects the method used to
route water in the channel network. Two optigns are available, the Variable

storage and Muskingum methods. To select an option, click the radio button
adjacent to the option. ‘

Channel water routing methad:-
. @ Variable Storage - | '

, €7 Muskingum

g. Channel degradation. In this section, the user defines whether or not channel

dimensions are allowed to change during the course of the simuladon due to
. channel degradation.

Charnel dimensions:
& NotActive
 Active

h. Stream Water Quality processes. In this section, the user decides whether or not in-
stream nutrient transformations are calculated.

Stream Watet
uality Processes:
€ Not Aclive

* Active

i. 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.

mem__ AL | R
{uality Processas:

™ Mot Active
" Active

j- Print out frequency. This section controls the frequency of print output. The
available options are: Daily, Monthly and Yearly.

Printput frequencyt—— - ——---
T Daiy
" Monthly

® Yealy

k. 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.

H'ﬂdm Pﬂhﬂdﬁ_‘ PRt
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I Watershed Parameters, Within this section, the user can access parameters in two
additional input files.
Walershed paiameters; :
ﬂn:hinptt Ho: . B

'W\_NQ

EumralWat« Quakt_r,n Inpul Fnh:

4. Once all options and parameters are defined. Click the Setup SWAT Run button.

1

" Selyp SWAT Run

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 sﬁccessfully completed, a message box is displayed.

User Changes l

You could ra-wnle the inputs im mnﬁﬁed dnf: containing
SWAT inpul paamelm
Procead?

6. If some dBase files were modified without using the built-in editing tools, 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.

3 User Changes

Select tha inputs you want la ra-wile:

ol &~
wgn

.sub

Jhru

e

an i
Mg .

.mgt .l]

Select the input file type(s) that needs to be re-written, and click OK or click Cancel to
exit the list box.

((((((((.(,(((((A((((‘(‘((\(((((t((((,((((:“““"“

¢ 0O

¢
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written.

0 Update finished]

Click OK.

displayed on the Set Up and Run SWAT model Simulation dialog box.

f ! Sel Up and Run SWAT model] simulation

" Period of simulation; -——-——-————-——-——- A e e R T 7
Starling dale . Endngdale . g
| January =l N ~] [1985 =i [December =] [31+ =] [19% .J
Morith Doy . Yeu Month Dy -“feﬂ'-’_!_-n, :
Risinfal/Runoft Routing — — ———-1 (Ranial distibutiore: -—----- | Polential ET et -
. ™ PriastayTaykr mathod
- |[Daly 1ak 70N 7 Dol =] || @ Ghwned noma ol ottt ighed
™ Mixed sxponarilal " Haigieaves methad
" Readin Id'\nulv\pmcsuad'\ddaba -
Ciockflow: | Channol weter fowng method Chernel dnensons, SteamWatar - | LakoWaler —— =
® Nt ove " @ Nl Sidinge & NotActive ﬂu:ﬁmeuemL uaihaPrmelm
' , MotActive || NolAcive
" Active j " Acti
¢ Muskingum chve & Active r'Actwa ;
Printoud frequencys Rouling Peslicide: Walesshed porameters: P
€ Day I : — || Besintvput e ' Ban
T Monihly !
Genets \Wslel Qualty Input Fie: Wwg |
@ Yeaty : R
Chok Inpuk Ranges l

Helpl Exit | | Souwp SWAT Run |

RunSWAT l

7. Once the Setup of the SWAT input files is complete, two additional buttons are

If files were re-written, a message will notify the user when all input files have been re-

8. A ool is provided 1o cheek the ranges of all input values, "The user is not required (o

check the ranges of input values. (See page 238 of ArcView Interface for SWAT2000.
User’s Guide. Di Luzio M. et al., 2001).

9. Once all the input files are built, the user can run the model. Click the Run SWAT
button.

Run SWAT
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The simulation will start.

“e e Aprogra™1 \ave2D00 avewalp\awat 2000, exo
SURT2HMH
Gnil & Yater N; amant Tonl
e Uep

Froyran realing fron Fileacin .

e timunuboing
Frsoubing yeay 1

10. When the SWAT simulation terminates, one of two mcssagc.boxcs will be displayed:

a. If the simulation terminated before the entire simulation period was completed, a
message box will notify the user of a run failure.

%2 Simulation prohlem

0 SWAT wun NOT successfully compleled

Click OK. Review inputs before attempting 2 new run.

b. If the simulation términates properly, a message

box will notify the user of a
successful run. :

4 Simulalion

0 SWAT 1un successfully completed |

Click OK. Anothet prompt box will be displayed.

Head Hesulls

1l

Do you want lo.read the ASCIl oulputs now?

Mo
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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.

3.4 ANALYZE OUTPUT

341 A QuickLoox

1. Select Read Results from the Simulation menu.

. Heports . Window Help
Run SWAT

Fiaad Besuls

Calbration Tool

Make Defivered Load Table Cmd+D

LAl =

((((((((r(r(((((('(({r((

If the Calibration Tool was not used and the model did not run a calibration scenatio the
reading routine builds and displays the output tables.

W3 newl pwat - AVEWATAINE - Iteckiand Vlasaarct Canter - Var 1 1

- 4 700
R P T R 0
3 ANGE | rod14 404700
Sl 2{PNGE jeali5 4a4 200
LTS T alRNGE fwdz T T A0
1] HHGE { 1ol 14 404 700
s Bl MNGE | 15 o
A RNGE |sd® . 700
T R[4 FRsD jawid

i£

S E |

[

=

[ 8

The other SWAT output files can be viewed using the Show list command under the
Reports menu.
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3.4.2 CALIBRATING WATER BALANCE AND STREAM NLOW

I'he third command in the Simulation meau allows the user to perform global changes
on input parameters that are commonly modified duting the calibration process
1. Se!cct Calibratiﬂn Tool from the Simulation menu:

Ela Eci! Yiew Ihama Input Edifnptx ﬂepﬁﬂs Mﬁndcw fﬂsb

3] ESia| @-E s

} 'Baad Resuks

3. The user may create a new calibration scenario or load a préviously saved scenario
Create a new scenario: _
a. Click the New ¢ New Lutton in the section of the dialog box labeled ‘Scenario’.
b. Type a name for the scenario in the text box labeled New Name.

New Name: [

c. Press the Enter key on the keyboard.
Load an existing scenario:

a. Click the Load ¢ Load button in the section of the dialog box labeled ‘Scenario’.
b. A list will be displayed showing all available scenarios.

Selbct: i scenariol] 2]

c. Select the desired scenario from the list.

§
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4. Once a scenario is created or loaded, a table of SWAT input parameters will be

enabled. .
- o Maiaion Lower  Upper
- Input Filg Paameler % Yalue  imp ' Limit
3 Crop.dat USLEC 0 0. .0001 05 =
. Basinlnput{bsn) SMFMX 0 0 0 10
_ Basin Input [bsn)  SMFMM 0 1] 0 10
= Basin Inpul {bsn)  SPCOM 8 0 0000 001
b Basin Irpul (bsr)  SPEXP 00 1 15
Basin Input [ bsn)  MPERCO a ] 0 1
Basinlput(bsn] PPERCO 0 0 10 175 «

5. 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 ‘defaalt’” simulation or to other scenatios.

6. Select one parameter in the table by clicking on the parameter name. Another section
of the dialog box is enabled.

EDIT PARAMETER VARIATION

By Peicerlage

5% L||n||||||||25?€ |
T

OR 0

By Value |

7. The Calibration Tool pmv:dcs the user with two optlons for altering the value of a
patameter from the value defined in the original or default scenario.

a. By Percentage. Using the slider, select the percent change i 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 is allowed to vary only by value.)

8. The user can change the current upper limit and lower limit of the parameters using
the respective Upper limit and Lower limit burtons.

Upper Limit I
Lower Limit I

When one of these buttons is clicked, a prompt box is displayed.

1';[ Set Upper Limil for this scenarjo

Tha}Uppai Limit for USLE_C is set at 0.5 enter your new Upper m
Limi e

{ Cancsl

Type the new value in the text box. Click OK to close the prompt box and save the
change or click Cancel to closc the prompt hox 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.
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@ Apply lo all subrbasing
™ Select sub-basing * [

If the user decides to apply the t.l‘lili‘lh(.. to tmiy a few 3ul')l!"lbll1b 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 (he change in
parameter vilue is 1o be made. Told down the Shilt key 1o seleet multiple subbasins,

v

(Note: USLE_C is a SWAT database parameter and cannot be changed only for

particular subbasins.)

b 1f the sclected parameter is an HRU-level parameter, the user can limit the change -

in paramcter value to specific landuses in the sclected subbasins. To isolate the

change in paramcter value to certain landuses, click the box labeled LandUse.”

I~ LandUse

I the box s cheeked, a list of Linduses is displaged. Seroll the tist 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 USLEE_C you must select the target landuses.)
10. Once 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.

a. To save settings. Click the Apply —I button below the table of parametets.
This closes the editing tools for the specific parameter and saves the settings.

b. To exit without saving. Click the Cancel Apply _Cencel Apph | 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 _Reset | 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. Once 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 controlled by the In Range and
Out Range radio buttons.

¢ InRange
~ OuwRange

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 w:il be created in the project
snamé\scenarios\default\scen directory that contains the dbf tables and SWAT input fi 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.



SOFTWARE MANUAL - 3-60

Noate For Scenano

0 ~ Do you wark to wilte & note for this scenaiia? =

Ve | o |

15. Click No to skip this option. Click Yes to write a note. If the user clicks Yes a text
box is displayed. ; ‘ '

72 Desciibe Scenaiin [ |

Enter a note and click Close. _
16. Once all changes are made, 2 prompt box is displayed.

@ Do pou wark to wn SWAT for this sc_enario?

" Yer i No

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. 1f the simulation terminated before the entire simulation period was completed, a
message box will notify the user of a run failure.

l

£ Simulation poblem

0 SWAT tun NOT successlully comploted
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b. If the simulation terminates properly, a message box will notify the user of a
successful run. :

| 22 Simulation I

0 SWAT i suovessiuly Gospleted I »

Click OK. Another prompt box will be displayed.

Gt

0 Do you want to raad the ASCIl oulputs now?

The SWAT simulation generatcs 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.
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APPENDIX D: ORIGIN OF DATA STORED IN THE FILE USRWGN. DBI

LIST OF YARIABLIS:

o GENERAI

o d e “j""";“ e Name: Name Station

AT * RAIN_YRS (years): Number of years of maximum monthly 0.5 h rainfall data (5-
-100)
o WLATITUDE (degrees): OPTIONAL Latitude of station /2°
 Je rdenade v’/ S e WLONGITUDI (degrees): OPTIONAL: Longitude of station  ¢¢°
£ & WELLEV (m): OPTIONAL: [llevation of station 2372 s,
e XPR: OPTIONAL: X projected coordinate
L]

YPR: OPTIONAL: Y-projected coordinate
o MoNthLy Dara e Wy ol mmee Cfsdicirs

e TMPMX: Average or mean daily maximum air temperature for month (°C) (-30-
30) R N e don Arera Ael v

TMPMN: Average or mean daily minimum air temperature for month (°C) (-40-
40)

TMPSTDMX: Standard deviation for average daily air temperature in month (°C)
(0.1-100)
TMPSTDMN: Standard deviation for average daily air temperature in month (°C)
(0.1-30)
PCPMM: Average or mean total monthly precipitation (mm H,0) (0-600)
PCPSTD: Standard deviation for the daily precipitation in month (0.1-50)
PCPSKW: Skew coefficient for daily precipitation_in month (-50-20
PR_W1: Probability of a wcl‘ﬂ;l)"ﬁ:ﬁ(@;;’:’:ﬁ!r}fﬁl il{l‘-!:cbng(_mth (3)-‘)5)

LT v e AT/ ETE :
PR_W2: Probability of a wet day following a wet day in the month (0-95)
PCPD: {\Vt:l’?lﬁt? Famber of days of precipitation in month (0-31)
RAINHHMX: Maximum 0.5 hour rainfall in entire period of record for month (0-
125) .
SOLARAV: Average d):ly sol: T ra adiation for month (MJ m2 day ). (0-750)
DEWPT: AveragCdéw pmm lunpu ature in month (-50-25)
WNDAV: Average daily dew point temperature in month (im s™). (0-100)

(cccccccccccccoccocccdo

(ccccoeccc

(

(
®

SOURCI:

Most of the varables were extracted from the database ‘Bliksem’. Data was found for
weather stations in: Kleine Brogel, Koksijde, Sint Hubert, Ukkel en Zaventem.

N Tollowing values were calculated Tor all weather stations.

- DEWEPT ThPMN

- PCPD TMPMX

i PCPMM TMPSTDMN

' ' PCPSKW TMPSTDMX

> PCPSTD WLATITUDE
PR_W(1) WLONGITUDIS
PR_W(2) WNDAV

SOLARAV was calculated for the weather stations located in Ukkel and Koksijde.
Stations with missing dita were given the same value as the weather station Ukkel.
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RAINHEIMX was calculated tor the weather station Ukkel. ‘This value was used for
all other stations.

Some variables were derived from digital map: WELEV/XPR/YPR.

Because of the absence of data, the value RAIN_YRS got the standard value: 10.
More information below:
o DEWPT

The dew point temperature was calculated based on following formulas:

e, 17277,
l. =exp —
0.6108 T 2733
U
g o V12T 000

W

B
00087, 2133

U

(T.f.-u- | 211__’1) 4127,

3.L0u U
00108

[l
4. Loy K 73317270, - J’uq------l-'li-.__('f‘ )
T oe108 T T =l = LOR e it
U
¢ ¢
S.Log —-4--2733 = (1727 ~ Log ———))T, "
% 'U(II'U 3 ( U‘g 0()]08]( uf.n)

U

Log-~*--273.3

BT, = 0.6108
17.27 - Log o
0.6108

mn

. o
And = R i 3054 exp L2 g s exp) M”'—"——
“~ 100 T +2373 I 12373

Where e, Actual Vapor Pressure (kPa).
T,.,  Dew point temperature (°C).
RHL,,, Mean relative humidity (%), =-v. (‘q\
T,.  Daily maximum temperature (°C).
T,  Daily minimum temperature (°C).

-'.“(((\'{((ff{'(({(
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o PCPD
Calculation based on following formula:

- days

wel 4
d wel f

yrs
Where d,,  Average number of days of precipitation in month .

days,.,, Number of wet days in month [ during the entire period of

record.
yrs Number of years of record.

o PCPMM

Calculation based on following formula:

N
Z Ru‘uy.lmm
) el
; o -
s
Where R,..  Mcan monthly precipitation (mm H.O).
R, Daily precipitation for record o in month won (mm H,0).
N Total number of records in month mon used to ealculate the
average,
B Number of years of daily precipitation records used in calculation.

o PCPSKW

“Calculation based on following formula:

Ni (Rduy.nnm - Em‘mt )]

d=1
(N— ”(N - 2)'(Gmlm )3

Skew cocfficient for precipitation in the month.

g”lltﬂ =

Where Lo

o Standard deviation for daily precipitation in month mwon.

R,.  Average precipitation for the month (mm 11,0).

oo AMOUNL OF precipitation for record d in month zon (mm H,0).
Total number of daily precipitation records for month mon.

o PCPSTD

Caleulation based on following formula:

N ~—
g 2z
Z{ !?!M_l',muu TN o )
. L S S
T i = N =1
Where g Standkard deviation for daily precipitation in month won.

R,. Average precipitation for the month (mm 11,0).
Ry Amount of precipitation for record din month wen (mm 1H,0).
N Total number of daily precipitation records for month won.
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o PR_W(1)

Calculation based on following formula:

Where

o PR_W(2)

days

P D)

days Wy

vy, &

daysy .,

days, "

Probability of a wet day following a dry day in month Z
Number of times a wet day followed a dry day in month #
for the entire period of record. _

Number of dry days in month I during the entire period of
record. A dry day is a day with 0 mm of precipitation.

FW/[D)=

Calculation based on following formula:

Where

PaAF|117)
detysy W

derys

Wl 8

o RAINHHIMX

daysy,
PWw)y=—"1
dﬂy &) wel §

Probability of a wet day following a wet day in month 4
Number of times a wet day followed a wet day in month 7
for the entire period of record. 3

Number of wet days in month [ during the entire period
of record. A wet day is a day with > 0 mim,

Maximum 0.5 hour rainfall in entire period ol record Tor month (mm 1L0O). This

vitlue represents the most extreme 30 minute sinfall intensity recorded in the eniire
period ol record.

o SOLARAV

Calculation based on following formula:

Where

prad,,,,
I iy, wicsd

N

N
S
)
prad 5
Mean daily solar eadiation for the moath (M) m 2 day-).
Total solar radiation reaching the earth’s surface for day «
in month mon (M) m* day ). 4
Towl number of daily solar radiation records for month
MO,

sy, Wkt



. APPENDICES - 6-19
L .. | b ] ;
i o TMPMN
- * Calculation based on following formula:
S N !
2 Lo |
i mian
F pmn, =4
Mo
« N
g Where pon,,,, Mc.an d:fi]y minimum temperature for the month (°C).
I pn - Daily minimum temperature on record o in month mon (°C).
e N Total number of daily minimum temperature records for month
- HMIOH. o2
~ o TMPMX
- Calculation based on following formula:
~ N
- Z [m.r,m:m
_ =l
_ ;”nxm-m - N
- Where ponx,,, Average daily maximum temperature for the month (°C).
w 1 imen Daily maximum temperature on record 4 in month mon (°C).
N Total number of daily maximum temperature records for month
N ON.
N o
o TMPSTDMN
N
. Calculation based on following formula:
S
\\--/ E"
i 5
24 (}mn,mun —pHmn,, ) .
=1
e omn,,, =
N -1
Where own,,, Standard deviation for daily minimum temperature in month mon
e

(“C).
pmn,,, Mean daily minimum temperature for the month (°C).
1 e Daily minimum temperature on record d in month woen (°C).

N Total number of daily minimum temperature records for month
MHion.

o TMPSTDMX

Calculation based on following formula:

N

Z (?‘m.l',mnn —Hmx,., )2
=1
N -1

Where om,,, Standard deviation for daily maximum temperature in month won
“C).
pnx,,,, Average daily maximum temperature for the month (°C).
e Datily maximum temperature on record d in month won (°C).

N Total number of daily maximum emperature records for month
Mion.

amx =

Bt

|
~—
o
L
o
-
S
N
-~
LY
N
.
-
N
-
N
-
S
-
-
o
L~
=
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FﬁCO((((((((r((((((rf(((((r(((f(rﬂfrfﬂ{fff<ffffff

WILATITUDE
No ealculation needed, .
WILONGITUDILE

No calculation neceded.

WNDAV

Caleulation based on following formula:

N
Z H v ot

, _ =
twnd,,, =
Where pwnd,,,, Mean daily wind speed for the month (m s),
Howin - AVerage wind speed for day 4 in month won (m s).
N Total number of daily wind speed records for month mon.
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APPENDIX [ LAST OF SYMBOLS

1,

A.a.m;m
Alrea

E,

L,

@

!_"ll

I 'f:.f.d U

H.nr.-.'
U

I!i

K
Ku_tm_m

K,

J “oh

M

OM

P

PV | D)
PV | 117)
PHU
Loy

R,

R,,

! {Jfg.ma

R

RH,,,
s

5C
SND,,,
T oy

Lo
L
%

Cross-sectional arca of flow in the channel (m?).

Cross-scctional area of (low in the channel when filled to the top of the bank

(m?).

Subbasin area (km?).

Depth rate evaporation (mm d).

Potential evapotranspiration (mm d-1).

Maximum transpiration rate (mm d'").

Fleat flux density 1o the ground (M) m*d "),

lixtraterrestrial eadiation (MJ m?*d"). :

Total solar radiation reaching the earth’s surface for day  in month mon (M)
2 day).

Net radiation (M] m? d).

Number of heat units accumulated on a given day (heat units).

Initial abstractions that includes surface storage, interception and infiltration

prior to runoff (mm H,0).

Storage time constant for the reach (s).

Storage time constant caleulated for the reach segment with one-tenth of the
bankfull flows (s).

Dimension coefficient needed to ensure the two terms in the numerator have
the same units (for #,in m st K, = 8.64 x 104).

Storage time constant calcalated for the reach segment with bankfull flows
(©).

Soil erodibility factor.

Channel length (rom the most distant point to the subbasin outlet (km).

Leaf area index:

Average flow channel length for the subbasin (km).

Distance along the channel 10 the subbasin centroid (km)

Channel length (km).

Particlesize parameter.

Percent organic matter (o).

Atmospheric pressure (kPa).

Probability of a wer day following a dry day in month 4

Probability of a wet day following a wet day in month 4

Potential heat units (is the total heat units required for plant maturity).
Accumulated runoff or rainfall excess (mm H,0).

Hydraulic radius for a given depth of low ().

Amount of trainfall on a given day (mm H,0).

Daily precipitation for record din month zen (mm 1,0).

Mean monthly precipitation (mm HLO).

Mean relatve humidity (Y).

Retention parameter (mm FLO).

Storage cocfficient for variable storage flow routing.

Standard normal deviate calculated for the day.

Mean air temperature for a given day (°C).

Plant’s base or-minimum temperature for growth (°C).
Dew point temperature (°C). '

Minimum air temperature for a given day (°C).

Daily minimum temperature on record J in month mon (°C).
Maximum air temperature for a given day (°C).
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Daily maximum temperature on record d in month son (°C).
Travel time (s).

Volume of water stored in the channel (m?).

Volume of inflow during the time step (m® H,0).

Volume of outflow during the time step (i’ [,0).

Change in volume of storage during the time step (m’ H,0).
Storage volume (m* H,0).

Storage volume at the beginning of the time step (m® H,0).
Storage volume at the end of the time step (m® H,0).
Bottom width of the channel (m).

Bottom width of the flood plain (m).

Weighting factor in Muskinghum Routing.

Celerity corresponding to the flow for a specified depth (m s").

Weighting coefficients input by the user for storage time constant calculation.
Weighting cocfficicnts input by the user for storage time constant calculation.
Specific heat at constant pressure (M] kg' °C™).

Profile permeability class.

Soil structure code used in soil classification,

Average number of days of precipitation in month L

Number of dry days in month { during the entire period of record.

Number of times a wet day followed a dry day in month ; for the entire
period of record.

Number of times a wet day followed a wet day in month 7 for the entire
period of record.

Number of wet days in month I during the entire period of record.

Depth of flow (m).

Depth of water in the channel when filled to the 1op of the bank (im).

Actual Vapor Pressure (kPa).

Water vapor pressure of air at height g (kPa).

Saturation vapor pressure of air at height g (kPa).

FFactor that gives low soil erodibility factors for soils with high coarse-sand
contents and high values for soils with little sand.

Tactor that gives low soil erodibility factors for soils with high clay to sile
ratios.

Factor that reduces soil erodibility for soils with extremely high sand
contents.

Factor that reduces soil crodibility for soils with high organic carbon content.
Skew cocfficient for daily precipitation in the month.

Canopy height (cm).
Number of days required for a plant to reach maturity.

Percent clay content (< 0.002 mm diameter particles).

Percent sand content (0.05-2.00 mm diameter particles).

Percent silt content (0.002-0.05 mm diameter particles).

Percent very fine sand content (0.05-0.10 mm diameter particles).
Manning’s roughness cocfhicient.

Percent organic carbon content of the layer (Vo).

= 1
Unit source arca flow rate (mm he ).
Average inflow rate during the time step.
3
Average channel flow rate (in* s7).
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Average channel flow rate (mm hr').

Inflow rate (m®s™). .
Inflow rate at the beginning of the time step (m* s™).
Inflow rate at the end of the time step (m*s™).
Discharge rate (m*s™). '
Outflow rate at the beginning of the time step (m* s™).
Outflow rate at the end of the time step (m®s™).
Diffusion resistance of the air layer (acrodynamic resistance) (s m™).
Plant canopy resistance (s m ).

lixponent that should be set between 1.0 and 2.0.
Random numbers between 0.0 and 1.0.

Random numbers between 0.0 and 1.0.

Average channcl slope along chanael length (m m™).
Channel flow time of concentration.

Average channel velocity (ms ).

Number of years of record.

Inverse of the channel side slope.

Inverse of the flood plain side slope.

Cocfficient in Priestley-Taylor equation.

Mean daily rainfull (mm HLO) for the month.

Average wind speed for day d in month mon (m s™).

Mean daily minimum temperature for the month (°C).

Average daily maximum temperature for the month (°C). I

Mean daily solar radiation for the month (M) m*# day™).

Mean daily wind speed for the month (m s+).

Psychrometric constant (kPa °C").

Slope of the saturation vapor pressure-temperature curve, de/d1" (kPa °C™).
Length of the tme step (s).

Latent heat of vaporization (M) kg™). )

Latent heat fAux density (M) m? d™).

Air density (kg m™).

Standard deviation of daily rainfall (mm H,0) for the month won.
Standard deviation for daily minimum temperature in month won (°C).

Standard deviation for daily maximum temperature in month won (°C).
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