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Installing AVSWATX
Temple, TX, February 24, 2005

Required Software
1. ArcView 3.1 or later (only up to 3.3)|(3.3 recommended with Windows XP).

2. ArcView Spatial Analyst Extension(1.1 or 2.0).

3. ArcView Dialog Designer Extension [(in general already installed with ArcView 3.1
and later).

Installation

1. Use the provided CD-ROM or unzip the avswatx.zip (soon distributed in the Web)
in a temporary directory.

2. Double click the Start.apr project file or use ArcView to open it.

3. The opening project starts the AVSWATX Install Wizard driving through the
remainder of the installation process.

i'é" AYSWATX - InstallShield Wizard ﬂ

I[nistallshield

= Back I Mesxt = I Cancel |

4. Once the installation is complete, open a new-empty ArcView session (do not use
a working project with Tables or Views in it), select the menu File, menu item
Extensions, select “AVSWATX Extendable’, and press the OK button.


http://www.esri.com/software/arcview/
http://www.esri.com/software/arcview/extensions/spatialanalyst/index.html
http://support.esri.com/index.cfm?fa=downloads.patchesServicePacks.viewPatch&PID=25&MetaID=483

! Extensions x|

Available Extenzions:

_| ADRG Image Suppart - 0k I
| ANMSWATZ2000 C |
ance |
] AVSWAT Extendable
_| CADRG Image Suppart
_| CadReader Reset I
| CeapRuns [~ take Default
| CIB Image Suppart LI
About;
Extendable ArcYiew interface for SWAT 2003 model
MOL Thu Sep 30 10:58:53 2004

Note: Avoid setting the extension as default (i.e. do NOT check the
Make Default Option).

5. The main interface dialog will be displayed. Continue creating a new project (NMew
Project) or opening a previous one (Open Profect) identified by the file extension

.avsx.

AYSWAT-X for SWATZ2003 - Blackland Research Center

ArcView SWAT - X

o Mew Project

Open Project
Copy/Import Project(s)
Delete Project(z)

Exit &rchiew

Edit S'WAT Databazes | |
Help |
About |

Clean Up Project Data Sets



Notes

e No need to uninstall AVSWAT2000
o Not possible to use AVSWATZ2000 projects (.swat) with the new
AVSWATX

Adding STATSGO Soils Data parameters by State

The installation provides soils data only for a few states, such as Texas,
Pennsylvania, and Wisconsin.

For other states, data can be installed separately following these steps:

1. At fftp://ftp.brc.tamus.edu/pub/swat/pc/soilav/ Hownload the soils data, zipped by
state.

2. Inthe AWSWATX soils directory (e.g. C:\AVSWATX\AvSwatDB\AllUs\statsgo\)
create a directory for each downloaded state file, using the respective two-letter

abbreviation (i.e., CO for Colorado, OK for Oklahoma, etc.).

3. Unzip each state file within the respective directory.

Mauro Di Luzio, TAES- BREC


ftp://ftp.brc.tamus.edu/pub/swat/pc/soilav/

CHAPTER 1: AN APPLICATION EXAMPLE

Data for the Sabine River Watershed Headwaters in
Northeast Texas has been included in the installation package as a
demonstration data set. The example data set is stored in the
directory :\</nstallation dir>\AvSwatDB\Example3 which can be
found on the drive that the AVSWATX was installed (Figure 1.).

wls  Help
Search i Folders E\ <
NExample3
® | Mame = Size: | Type | Da
d [eamask | File Falder 3
|[Zidem File Folder k1|
|info File Falder 31
|[hlanduse File Folder 3
[ =] hopopcp 13KE DEF File 3n
| =) hap1pep 13KE DEF File 31
| =] hapzpep 13KE DEF File 3n
| =) hopapep 13KE DBF File 31
| =) hap4pep 13KE DEF File 31
[ =] lucsplit 1KE DEF File 3n
[ =) tunled 1KE DEFFile 31
@ obsery 47 KB Text Document 3
| =) pepfark 1KE DEF File 3n
| =) sails 3KE DEFFile 31
= sails.sbn ZKE SBN File 3n
soils. sh 1KE SBYFile 31
soils.shp 472 KE SHF File 3
sails. shx 1KE SHX File 3n
[ =) strflows 1KE DEFFile 31
| =] tmp_z902 20KE DEFFile 3N
| =] tp_4463 20KB DBFFile 3
| =] tmp_4976 20KE DEFFile 3N
| =] tmp_s743 20KB DBFFile 3
| =] tpFark 1KE DEBF File 31
Figure 1.

The example data set includes 3 ESRI grid themes and one
shape file in the same projection coordinates (a Albers Equal Area
projection), and other supporting files. The 3 grid themes are:

= Dem: a Digital Elevation Model (DEM): The map was created with
the resolution in meters (100) and the elevation in meters.

= Amask. a zonal mask.



Landuse: a Land Cover/Land Use extracted from the USGS NLCD
(National Land Cover Data set).

Soils: A shape file soil map compiled from the NRCS STATSGO
(Natural Resource Conservation Service database.

The DBF tables are:

Location table for USGS stream flow gages: strflow.dbf.
Location table for rain gages: pcpfork.dbf

Precipitation data tables: pcp 8743.dbf, pcp 2902.dbf,
pcp_9836.dbf, pcp_4483.dbf, pcp_4976.dbf

Location table for temperature gages: tmpfork.dbf

Temperature data tables: tmp 2902.dbf, tmp 4483.dbf,
tmp_4976.dbf, tmp_8743.dbf

Land Use look up table: /unlcd. dbf
Land Use look up table: /ucsplit. dbf

Observation records: observ.txt.

SEcT/ON 1: CREATE SWAT RUN WITH EXAMPLE DATASET

1. Start ArcView by double-clicking the icon. If an icon for the

program is not present, click the Start button, then highlight
Programs. From the software list displayed, highlight ESRI. The
program name ArcView 3.x will be displayed. Click the program
name to start ArcView. A Welcome to ArcView GIS window will
pop up. Click Cancel.

On the File menu, click Extensions.

Scroll the list of available extensions until you locate AVSWATX
Extendable. Check the box beside AVSWATX Extendable and
click OK.

4. The main interface will be displayed (Figure 1.2).



AYSWAT-X for SWATZ2003 - Blackland Research Center
-
ArcView SWAT - X

Mew Project

| Open Project
o
i | Copy/lmpart Project(z]
) | Delete Project(z]
| Exit Archiewm

Edit SWwAT Databases | | Clean Up Project D ata Sets

Help |
About |

Figure 1.2
5. Click the box beside New Project.

6. A browser will be displayed requesting a name for the new
project. Type sabine in the text box labeled File Name (Figure
1.3).

! Mew AYSYWATX Project x|
File Mame: Directories: 0k |
I\ anawaty

-~ = I - Cancel

£ aio
£ avswatdb
£ avswatpr
£ e
ez
ﬂ /1 c3 LI

Dirives:
I =]

Figure 1.3
7. Click OK.



Note Once OK is clicked, the interface creates a

: subdirectory called sabine within the active
directory displayed in the directory tree on the
dialog box. This directory is used to store maps
and database tables created by the interface as
well the input files for SWAT.

8. After the project name is specified, the interface brings up the
Environmental Variables prompt box (Figure 1.4). This prompt
box lists the directories that the interface searches for the
information needed to create the SWAT input files.

i Directories browser 5'
Selected Dir I|Z"-.-EI'-.-'SWEtH"-.SﬂbiHE Up |
Directonies:
. soenarios | =
vaatershed ak.
(I Cancel
-
1 [
Figure 1.4

Programs used by the interface are stored in the directory listed
next to SWAT Programs. This directory is defined when the
interface is installed.

The directory listed next to SWAT Data Bases contains all the
database (.dbf) tables used by the interface to set default input
values and define the upper and lower limits for variable values.
This directory also contains the soil and weather generator
databases included with the interface. As with the previous
directory, this directory is defined when the interface is
installed.

The third directory is the SWAT User Data directory. When the
interface brings up the Environmental Variables prompt box, the
project directory created by the interface is listed in the text box
(the interface output directory). This needs to be changed to the



directory where the DBF tables containing the measured
precipitation and temperature data are stored.

. The maps and database tables required for the example project
are stored in ://nstallation dinAvSwatDB/Example1. The name in
the text box may be changed by 1) typing the directory pathway
in the text box, or 2) searching for the correct directory with a
browser.

To activate a browser:

a. Click the button to the right of the text box.

b. A directory browser will appear with the directory listed in the
text box visible (Figure 1.5).

i Directories browser

Selected Dir: | |:avswathavswatdh

Directaries:

alluz -
exarmple 0k,
examples

exarmple3

Eninputs -
1| | »

Cancel

Figure 1.5

c. Click the button labeled Up. This will make the installation dir
directory active. You will see at least three directories listed:
avswatdb, avswatpr and sabine. Select avswatdb by clicking
on the name in the list of directories. When the avswatdb
directory is active, several subdirectories will be listed: a/lus,
examplel, example2, example3, etc. Select example3 by
clicking on the name in the list of directories. The Directory
browser will now look like Figure 1.6.

10



! Directories browser 5'

Selected Dir: |I:'\avswat:-:"\avswatdl:u'\e:-:ampIES p |

Directaries:

dem 0k,
ififi

landuze
Cancel

Lzgs -

d [

Figure 1.6

d. Once the proper directory is listed in the text box next to
Selected Dir, click the button labeled OK.

10. The SWAT User Data directory in the prompt box will show
the directory chosen with the browser (Figure 1.7).

! SWAT - ArcView : Data sets x|
SwiaT Programs: LA St A Tt SWAT PR
SWAT Data Bazes: LA S T Siwa TD B
ST Uzer Data: ||L:'~.&USW;&T><‘~.&USW&TDE'\EK&M PLE3 @I
Help | Cancel | k. |
Figure 1.7

11. Click OK to confirm the choice.

Note To access the Environmental Variables prompt
box at any time, select Avswat Main Interface
Dialog from the Avswatx menu to bring up the
Main Interface screen and then click the button
next to Environmental Variables.

11



12. Once the User Data directory is defined, the interface will
display the Watershed Window and automatically activate the

Watershed Delineation dialog box (Figure 1.8).

2! Watershed Delineation x|

[T Focusitgwatershied! area optin

[ Burm_ it option

Freprocessing af the Dem to remayve sinks; il

Streanm definitian

TThreshold Area: I 0/[kall - Humber of cells: ]

Iirs
Sugaested aroumnd; Seriis
el ez
Wutlet: and inlet defintion o |
T able: : E alia _
P D A4 B Rt
&dd by able " Inlet £ Wutlet ¥l Femave Fedefine
d air watershed: outletz] selection and definitian
WhE"E Watershe!:l outletfs] Calculation of subbasin parameters:
-Sele-:t .Llr‘u:h:u
I ezenoirs
indd e £ 1 Bemove
Current nurber of outlets/zubbasing: Help | Minimizel Cloze |
Figure 1.8

SECTION 1. 1. PROCESSING THE ELEVATION MAP GRID

1. To load the example DEM, click beside the DEM grid text
box.

2. A prompt box is opened (Figure 1.9)

12



i set the DEM grid x|

O ptiors:

Select fram Watershed View Cancel |

Load DEM gnid from disk,

Figure 1.9
Highlight Load DEM grid from disk and click OK.

3. A grid dataset file browser will appear with the User Data
directory active (Figure 1.10).

! Load DEM grid Ffrom disk x|
Grid M arne Directories: Ll
| Ihavawatsh avawatdbhexample3 Cancel |
E amazk [ I A =
B dem [= avswats
B landuze = avswatdb
&= crampled
£ wsgs
Cirives:

L |

Figure 1.10

4. Click the name of the elevation map grid (dem). The name of the
elevation map grid will then be displayed in the text box below
Grid Name on the browser. Click OK to confirm the choice.

5. The name of the elevation map grid will be displayed in the DEM
grid text box on the Watershed dialog box and the elevation map
will be displayed (Figure 1.11).

13



6.

&) sabine.avsx - AVSWAT-X for SWAT2003 - Blackland Research Center -8

File  Edit  Yiew e Analpsis  Suface  Graphics  ‘window  Avswats  Help
8 [ s e e 9 e

1T oo o — BEERT

HEIE

183
] 1mm - 212
[ 213 - 228

Figure 1.1

A prompt box will appear reminding the user to verify DEM
properties (Figure 1.12).

#! pem loaded x|

O Before proceeding, click on the "Properties’ button,

check the Diem properties, and edit as appropriate.

Figure 1.12

Click OK.Click the properties button ‘E next to the DEM
grid text box. The interface will activate the map Properties
prompt box (Figure 1.13).

14



i} Dem Properties ﬂ

2
£ Unitz Jif V]

* Y resolution 100 I meters ~]

#-1 Units
Cell &rea 1 [hal

Frojection |

Help

Cancel

EIKl

Figure 1.13

. The units for the X-Y and Z resolutions should be set to meters.

To define the projection, click the projection button [ Pk A

prompt box will appear listing projection details for the DEM
(Figure 1.14).

i Current projection x|

[Indefined Projection

L4l

Figure 1.14
Click OK.

. A prompt box will appear asking if the user wishes to modify the
projection information. Click Yes.

. The interface will activate the map projection prompt box (Figure
1.15).

15



! Swat - Arc¥iew: Data Projection Definitic x|

Predefined Projection

Custom Projection

Help | Cancel

Figure 1.15

The maps in the example data set were created in the Albers
Equal Area projection, which is a Predefined Projection in the
interface. Click the button to the left of Predefined Projection on
the map projection prompt box. A list of predefined projections
will be displayed. Highlight Al/bers Equal-Area (Conterminous
U.S.) by clicking on the name. Click OK to select this projection,
then click OK on the DEM Properties dialog box.

The map resolution units and projection are properties of the
map that are set when the map is created. While the interface
can utilize maps in any projection, all maps used for a project
must all be in the same projection.

10. Optional: At this point the user may load a masking map grid
and/or perform a burn-in of the stream network with a shape file
containing the stream delineation for the watershed. A burn-in is
useful in watersheds with very little relief (e.g. delta regions) or
where the elevation map is not detailed enough to accurately
predict the stream network. The example data set contains a
masking map grid.

To load the masking map grid:

a. On the Watershed Delineation dialog box, check the box next
to Focusing watershed area option. A check will appear in the
box ¥ iFocusing watershed areaoption! gand a prompt box will open
(Figure 1.16).

16



i Focusing watershed area ﬂ

O ptiors:

Load mask grid from disk, Cancel |

b arually delineate
Select boundany theme from ‘W atershed Yiew

Figure 1.16
Highlight Load mask grid from disk and click OK.

. A browser is displayed. Click the name of the masking map
grid, amask, and then click OK.

. The masking map grid will be displayed on the screen (Figure
1.17).

17



42 sabine.avsx - AYSWAT-X for SWAT2003 - Blackland Research Center - 5‘
File Edit Yiew Theme Analpsic Suface Graphics  Window Avswats  Help

BN EAFERE EE
SR FAEIRE Y

73.87315
Scale 1: 445680 114785413 ;‘

HEIE

Figure 1.17

When a masking map grid is displayed, the
stream network will be delineated only for the
area of the DEM covered by the masking map
grid.

11. Once the elevation map is displayed, the map must be
preprocessed. The preprocessing feature "smooths" the
elevation grid by filling in areas of the map that drain to a point
rather than drain to a channel. Preprocessing speeds up the
amount of time it takes for the interface to define the channel
network. To preprocess the elevation map, click the button
labeled Apply next to Preprocessing of the DEM

Freproceszsing of the Dem to remove sinks: Apply

While processing the DEM, a prompt box will appear (Figure
1.18).

18



Dem preprocessing option

Do wou want the cellz on the edge of the "focused area" to flow
toward the inner cells?

Figure 1.18
Click Yes.

12. A prompt box will appear after the map preprocessing is
complete. Click OK.

13. Once the elevation map has been preprocessed, the
threshold area used to define the origin of a stream needs to be
specified. The smaller the number, the more detailed the stream
network generated by the interface. Figure 1.19 shows the
stream network generated with the threshold set to 800 ha while
Figure 1.20 shows the stream network generated with the
threshold set to 4000 ha.

19



7} sabine.avsx - AYSWAT-X for SWAT2003 - Blackland Research Center.

3 ERE BRI 3 :
[LlRlel&FlEl=IT] ] [F e

2 watershed

Figure 1.19
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 sabine.avsx - AWSWAT-X for SWAT2003 - Blackland Research Center -8

71.284.33
Scale 17 486,410 1111512 ;‘
X

[

Figure 1.20

For the example project, set the threshold area to 800. Once the
proper area is displayed in the text field next to Threshold Area,
click Apply.

14. The stream network will be displayed upon completion of the
calculations (Figure 1.20). Subbasin outlets defined by the
junction of two streams are denoted on the network by blue dots.

The user may modify the number of subbasin outlets
manually or by importing an Avenue database (.dbf)
table containing outlet location coordinates. Points
added via the table or manually will be snapped to the
closest point on the delineated stream channels.

15. A table of locations where nutrient data was collected has
been included in the example data set. To load the table, first

verify that the Outlet radio button is selected = et & Dulet

Then click next to the text field labeled Table on the
Watershed Delineation dialog box.

21



16.

A browser will be displayed (Figure 1.21).
& Table of locations X|
File: Marne: Directories: ok |
| ghrflow. dbf Ihavewatshavawatdbhexrample3

D) sails.dbf R = 1 . Cancel |

(= avawats

B temp.dbf [=r avswatdb

B tmp_2902.dbf B examplel

B tmp_44583 dbf 2 amaszk

By tmp_4976.dbf £ dem

B tmp_8743.dbf 1 irfa

A tmofork, dbf j 1 landuze LI
Lizt Files of Type: Dinives:
[dBASE =l =l

Figure 1.21

Select strflow.dbf from the list of tables and click OK. The
subbasin outlet location loaded from the table is displayed as
white dot (Figure 1.22).

22



&) sabine.avsx - AVSWAT-X for SWAT2003 - Blackland Research Center -|81x]

Ele Edit Yiew Theme Analpsizs Suface Graphics MWindow Awvswate  Help

BN EAFERE E

-35.408.17
Scale 1138633 110727056 ;‘

1 Dutlets il
® Linkingstream added C
Table added Dutlet A.
o streams
VA%
| Mask
B Focused Area
1 pem
[Jo1- 105
1107 - 121 X\"-
]2z - 136
C_J137 - 151
1182 - 167
[ 8= - a2
[ &3 - 17 /
[ 188 - 212
] 212 - 228
e
a5
Figure 1.22

17. To manually add subbasin outlets, first verify that the Outlet

radio button is selected = 'MEt & Oulet  Then click the button

labeled Add =~ #dd

18. The dialog box will be minimized. Use the mouse to move
around the map and click with the left mouse button to place a
subbasin outlet where the mouse is positioned. Subbasin outlets
added manually will be displayed as red dots. Add five outlets so
that the map looks similar to Figure 1.23. (Arrows pinpoint
location of red dots — arrows will not appear in display.)

23



&) sabine.avsx - AVSWAT-X for SWAT2003 - Blackland Research Center
Eile  Edit ¥iew The bnalysis  Sulface Graphics window Avswate  Help

utle il

® Linkingstream added C
Table added Dutlet

& Manually added Dutlet

[ 182 - 182
C_J183- 187
[ 198 - 212
O] 213 - 228

Scale 1138633

| P

Figure 1.23

19. Once the display of subbasin outlets is satisfactory, in the
Watershed Delineation dialog box the watershed outlet must be
11
selected. Click the button above Select = 3elect | The dialog box
will be minimized and a prompt box will appear (Figure 1.24).

Main waterzhed outlet(z] selection

Hold Shift K.ey dowvn
for multiple zelection

Click Ok

once zelection i complete
Help

Figure 1.24

20. Select the white subbasin outlet previously imported (Figure
1.25) to be the subbasin outlet by holding down the left mouse

24



button and moving the mouse to form a box around the outlet
dot. The outlet dot will turn yellow when it is selected.

Figure 1.25

21. Click OK on the prompt box once the correct outlet is
selected. Another prompt box will appear to verify the outlet
choice. Click Yes to continue with the processing.

22. The subbasin delineation for the watershed will be displayed
(Figure 1.26).

25
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o Dutlsts

Table sdded Dutlet
® Manually added Outlet

® Linkingstream added Outlet

Figure 1.26

23. Click the button labeled Apply next to Calculation of subbasin

parameters

Calculation of subbasin parameters:

Apply |

24. Once the calculation of subbasin parameters is complete, a
prompt box will appear. Click OK.

SEcTION 1.2:PROCESSING THE LAND USE/SOIL MAP GRIDS

1. Select Land Use and Soil Definition in the Avswat menu (Figure

1.27).
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Figure 1.27

(Figure 1.28)

#! pefinition of Land Use and Soil Themes

Land Uze data layer

Land uze Grid

W

The Definition of Landuse and Soil themes dialog box will open

Soil data layer

Soil Grid

=)

=)

J

[
pr

Dptionz:
(" Stmuid

) Stmwid + Segn € Stmwid + Hame

£ Shid

e Mame

Figure 1.28

3. To load the example land use grid, click beside the

Landuse Grid text field.

4. A prompt box will appear (Figure 1.29).

27




i set the Soil grid X

Optiors: '

Select Sail theme(z] fram W atershed View | B Cancel

Figure 1.29
Highlight Load Landuse theme(s) from disk and click OK.

. Another prompt box will appear for the user to define the map
format. Select Grid and click OK.

. A message box will appear reminding the user that the data must
be projected. Click Yes.

. A browser will appear with the User Data directory active. Click
the name of the land use map grid (/anduse). Click OK to confirm
the choice.

. The raw land use grid will be displayed and clipped to the
watershed area (Figure 1.30).

28



® Linkingstream added Outlet
Table added Dutlet
Manually added Dutiet

wwwwwww

Figure 15.30

A message box will also appear reminding the user to load the
look-up table for the map. Click OK.

9. When the land use map grid is loaded, the interface does not
know which SWAT land use code to assign to the different
categories.

10. The example data set includes a custom look up table to
define the SWAT land use to be modeled for each category. Click

beside LookupTable Grid Values—-> Land cover classes.

11. A prompt box will be displayed for the user to select the type
of table to be loaded. Highlight User table and click OK.

12. Another prompt box will appear for the user to define the
format of the look up table. Select .dbf file and click OK.

13. A browser will be displayed. Click the name of the look up
table (/lun/cd.dbf). Once the correct table is selected, click OK.

29



14. The SWAT land use categories will be displayed on the
scrollable listing on the Land Use/Soil dialog box. Once a
LandUseSwat code has been assigned to all map categories, the

Reclassify button will be enabled. Click the | button.

16. The category display for the map will show the SWAT land use
codes (Figure 1.31).

53 - AVSWAT-X for SWAT2003 ckland Research Center

SETE

] 1457370
Rl 12205 109547 58 T
i watershed [_[olx]
T/ EamniEcEEs -

Bl ~srr

] Outlets

oo
=

Figure 1.31

16. To load the example soil map, click beside the Soil Grid
text field.

17. A prompt box will appear (Figure 1.32).

30



18.

19.

20.

21.

i set the Soil grid X

Optiors: '

Select Sail theme(z] fram W atershed View | B Cancel

Figure 1.32
Highlight Load Soil theme(s) from disk and click OK.

Another prompt box will appear for the user to define the map
format. Select Shape and click OK.

A browser will appear with the User Data directory active.
Click the name of the soil map (so//s). Click OK to confirm the
choice.

A message box will appear reminding the user that the data
must be projected. Click Yes.

The raw soil map will be displayed and clipped to the
watershed area (Figure 1.33).
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Figure 1.33

A message box will also appear reminding the user to load the

look-up table for the map. Click OK.
22.

Five options for linking the soil map grid to the soil database

are described in Section 6. The example data set is set up to link
via STATSGO polygon numbers. On the Land Use/Soil dialog box,
select the Stmund option for linking the soil grid to the soil

23.

The soil linkage information will be displayed in the scrollable

listing on the Land Use/Soil dialog box). In this case a Stmuid
code has been assigned automatically to all map categories, the

Feclassif

Reclassify button will be enabled. Click the -

24.
(Figure 1.34).
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The category display for the map will show the soil codes
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Figure 1.34

25. Once the land use and soil map grids have been loaded and
reclassified, click the button labeled Overlay at the bottom of the

Land Use/Soil dialog box.

26. When the overlay of the land use and soil map grids
complete, a prompt box will notify the user that the overlay

process is complete. Click OK.

27. A report is generated during the overlay process. To access
the report, select Reports under the Avswatx menu. From the list
of reports, select SWAT model: LandUse and Soil Distribution

and click OK.

28. Close the report after viewing.

Sect/oN 1.3: LAND USE/SoIL DISTRIBUTION

1. Select HRU distribution from the Avswatx menu (Figure 1.35).
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Figure 1.35

. The Land Use/Soil Distribution dialog box will be displayed

#} SWAT Model: Definition of the LandUse /Sail disk il

" Dominant Land Use and 5ol

Land Use [%] over Subbasin Area

20
—— al»

0 35.6054

& Multiple Hydrologic Fesponze Units .
Sail Clazs [%] over Land Use Area

Help | Close

EIKl

Figure 1.36

. Select the Multiple Hydrologic Response Units option and set the
Land Use % Threshold =10, and the Soil Class % Threshold = 10
(Figure 1.36).

Click OK

. A message box will be displayed notifying the user when setup of
HRUs is completed. Click OK.

. A second message box is displayed notifying the user that the
SWAT View is now active. Click OK. The interface will
automatically switch to the SWAT View.

. A report is generated during the HRU creation process. To
access the report, select Show List under the Reports menu.
From the list of reports, select SWAT model: LandUse and Soil
Distribution (after threshold application) and click OK. The total
number of HRUs created in the watershed is listed in the top
section of the report in bold letters. The remainder of the report

lists the land use and soil modeled in every subbasin and the
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percent area distribution of 1) subbasins within the watershed
and 2) HRUs within the subbasins.

7. Close the report after viewing.

SECTION 71.4:WEATHER STATIONS

1. To load the example weather data, click Weather Stations under
the Input menu (Figure 1.37).

#! sabine.avsx - AYSWAT-X for SWAT2003 - Blackland Research Center
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Figure 1.37
2. The Weather Data dialog box will be displayed (Figure 1.38).

& Weather data definition

Rainfal data

& Simulation

" Raingages

Solar Radiation data

= Simulation
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Temperature data

@ Simulation
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‘wind Speed data
= Simulation

 ‘Windgages

“wieather simulation d

4 LS database

1 Custom database

Rielative Humidity data
= Simulation

" Rel Humidity gages

Help Cloze |

Figure 1.38

The example data set contains data files with measured
precipitation and temperature for weather stations around the
watershed.

3. To load the table containing the locations of the rain gage
stations, click the radio button next to Raingages in the section
of the dialog box labeled Rainfall data.
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A text box will appear at the bottom of the Rainfall data section.
Click - beside the text field.

A browser will be displayed. Click the name of the rain gage
location table (pcpfork.dbf) then click OK.

The locations of the rain gages will be displayed as squares
(Figure 1.39).

=1l x|

SET708] o
112438545 ¥

Figure 1.39

. To load the table containing the locations of the temperature
gage stations, click the radio button next to Climate stations in
the section of the dialog box labeled Temperature data.

A text box will appear at the bottom of the Temperature data
section. Click beside the text field.

A browser will appear. Click the name of the climate station
location table (tmpfork.dbf) and then click OK.

The locations of the temperature gages will be displayed as
triangles.

For a SWAT simulation using measured weather data, weather
simulation information is needed to fill in missing data and to
generate relative humidity, solar radiation and wind speed. The
example data set uses weather generator data loaded into the

United States database. Click beside the text field.
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The locations of the weather generator stations will be displayed
as stars.

5. Once the weather generator data is loaded, a button labeled OK
will appear at the bottom of the Weather Data dialog box. Click
this button. The interface will assign the different weather station
data sets to the subbasins in the watershed.

6. A prompt box will appear when processing of the weather data is
complete. Click OK.

SectioN 1.5: CREATE ARCVIEW DATABASES & SWAT INPUT FILES

1. On the Input menu, click Build All Default (Figure 1.40).
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Figure 1.40

This creates the ArcView databases image of the SWAT input
files containing default settings for SWAT input.

2. A message box will appear requesting the user to confirm the
Write All command. Click Yes.

3. A Configuration Options box will appear click on continue.

4. When the interface reaches the point where general subbasin
data is compiled, a prompt box will appear asking the user of the
default Manning’s n value of 0.014 for overland flow should be
changed. Click No.

5. When the interface reaches the point where main channel data is
compiled, a prompt box will appear asking the user of the default
Manning’s n value of 0.014 for channel flow should be changed.
Click No.
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6. When the interface reaches the point where management data is
compiled, a prompt box will appear asking if plant heat units
should be estimated or set to a default value. Click Yes to
estimate.

7. A message box will be displayed upon completion of the SWAT
input database initialization. Click OK.

8. Click the Continue button on the next prompt dialog.

SEecrioN 1.6 RUuN SWAT
1. On the Simulation menu, click Run SWAT (Figure 1.41).
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Figure 15.41

2. A dialog box will be brought up (Figure 1.42).
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Figure 1.42

3. The initial and final day of simulation are set to the first and last
days of measured weather data. Leave those values set to
1/111977 and 12/31/1978. Set the Printout Frequency to Monthly.
Leave all other settings as they are.

4. Click the button labeled Setup SWAT Run to build the climate and
watershed level input files.

5. A prompt box will appear asking if any input files need to be
rewritten from modified .dbf files. Click No.

6. Click the Run SWAT button.
7. When the SWAT run is finished, a message box will be displayed

noting that the simulation was successfully completed. Click OK.

SecrtioN 1. 7:VIEW RESULTS

1. A prompt box will be displayed informing about the location of
the outputs and asking if the user wishes to “read” the ASCII
outputs. Click Yes.

2. The SWAT output data is loaded into dBASE tables and displayed
(Figure 1.43).
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3. To graph and map results, on the Reports menu click Map-Chart

(Figure 1.44).
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Figure 1.45

4. Select defaultand sim1, click OK. (figure 1.45)
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Figure 1.45

Select Output Sub. Then Select, for example, the subbasin at the
watershed outlet (i.e. # 11), WYLD under Variables, and 011977
through 121977 (to select multiple months hold down the Shift
key while clicking the desired months). Once all the settings
have been made, click OK.

#! Map-Chart _default_Sim1
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Figure 1.46

A map of the WYLD for all subbasins in 01/1997 will be plotted
and the water yield for the specified subbasin will be graphed

(Figure 1.47).
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Figure 1.47

To make other plots, access the dialog box by clicking Map-
Chart on the Reports menu. If the ArcView menus are not listed,

click the Output map and they should appear.

If desired, input data may be edited from the Edit Inputs menu.
The input data at the subbasin and HRU level can be reviewed

from the Subbasins data menu item (Figure 1.48).
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A dialog tool allows targeting any subbasin, HRU, and input file
type (Figure 1.49).

£ Edit Subbasin Inputs x|
Celect Subbazin Select LandUse  Select Sail Select [nput File
= | 1| Gw -
2 AGRR U
4 LChrn
5 FPrnd
s =l = =l s

Figure 1.49

For example, explore the resources within the agricultural
management tool editor (select the mgtinput file) (Figure 1.50).
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Figure 1.50

Other important input can be reviewed from the Ediit Input menu
(Figure 1.48), such as: supporting databases, point sources,
inlets, and reservoirs.

After editing changes have been made, repeat the steps in
Section 1..6 and 1..7 to generate and view the new output.

Save your AVSWAT-X project (often while working) using the

Save project button . To exit the AVSWAT-X interface, click in
the map display area with the right mouse button to make the
pop-up menu appear. Select Avswat Main Interface dialog on the
pop-up menu. Then click the button next to Exit ArcView. A
prompt box will appear to confirm the exit selection. Click Yes.
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CHAPTER 2 THE SEA (SSURGO EXTENSION FOR
AVSWATX)

Introduction

The tool is developed as an addition (extension) to the SWAT model
companion, the ArcView GIS interface in its latest version (AVSWAT-X),
which is designed to define watershed hydrologic features; store,
organize, and manipulate the related spatial and tabular data; and analyze
management scenarios. Within this framework the tool expedites the
otherwise complex inclusion operations of the SSURGO data, such as: (1)
downloading, via the Internet (SSURGO 1), up-to-date data sets (SSURGO
Il); (2) processing and managing variously formatted data sets in order to
create the needed digital soil maps; (3) generating and/or storing the
required soil physical and hydraulic model input parameters derived from
pedo-transfer functions; and (4) seamlessly including them in any

watershed modeling framework.
Application
1. Once delineated the watershed, or any time before importing the
Land Use and Soil maps, load the SSURGO Extension for AVSWATX

(SEA) using the AVSWAT-X extension manager (in the Watershed

view, Avswatx menu, Avswatx Extensions menu item). (Figure 2.1)
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Figure 2.1

2. Double click the listed SSURGO Data Tool item and hit OK.
If the project has been already set up with a land use and/or soil

map a warning message will show up (Figure 2.2). Click Yes.

O Inztaling the "SSIURGO Data Tools" extension the curent settings
will be removed starting from the landuzse-soil definition
Cantinue?

Mo

Figure 2.2

The extension will be loaded in AVSWATX.

3. Select the Land Use and Soil definition item from the AVSWATX

menu; in the Definition of Soil and Land Use Themes dialog, click on
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the Open folder button in the Soil data layer section (top right)
(Figure 2.3).

. x|

Soil data layer - SSURGO optior

=]

Soilz Grid

Figure 2.3

The interface will list the survey areas needed for the current study
watershed. In addition will check the availability of the needed data in
your disk. If the needed data are not stored in your disk, a report dialog

will flag the missing Soil Survey Area(s) (Figure 2.4).

i Checked current SSURGO data x|
SSURGO data sets: -
T#23, Hunt County, T exaz Mat Ok,

Tw085, Collin County, Texas Hat OF,
T#E12, Kaufman And Rockwall Counties, Texaz Mat OF.

Ilze the "AWSWAT - SSURGO Manager Tool!
bo get Lp the mizging datazets
[zee AW SWAT Databases]

Figure 2.4

In this case, apply the SSURGO manager tool described in the next
section (as exercise work on the survey area TX231) and copy the 2
folders (612 and 085) from \avswatx\AvswatDb\Workshop\ssurgo\tx to
\avswatx\AvswatDb\AllUs\ssurgo\tx.
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Once the data are already correctly stored in the disk the report dialog

will allow you to continue (Figure 2.5 and Figure 2.6).

! Checked current SSURGO data x|
SSURGO data zets: =
T#231, Hunt County, Texas ]S
T#085, Collin County, Texas ]

TE12, Kaufman And Rockwall Counties, Texas ]4

L4l

Figure 2.5

Click OK.

The required SSURGO dataset(=] are curently in your disk.
Continue?

Figure 2.6

Click Yes. The survey area map will be loaded, projected, merged and

clipped on the watershed (Figure 2.7).
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Figure 2.7

Check the Stmuid radio button (other options are available: ask me!) and
click the reclassify button.

The watershed is now set up with the SSURGO data (Figure 2.8 and 2.9).
You can proceed with the usual HRUs definition tool. SSURGO soil
parameters will be acquired from the databases previously populated (see

next section).

#2 Definition of LandUse and Soil Themes =l

Land Use data layer Soil data layer - SSURGO option
Land use Grid Sails Grid

I | I \avawatxzabine watershed\grids\5S olGr5

Lookup Table Grid'alues > Soils attibutes

Grid Field
m Jaining Attribukes
Walue  Areal%]  Stroid
2 1 175 TX2H2l =l
2 0.60 TH23113 lLI
= | |»
Options:
& Stuid ¢ Stmuid+S5id ¢ Mame

€ Struid + Seqn ¢ Stmuid + Name

Help | Cloze |

Figure 2.8
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Figure 2.9

Acquisition and preparation of the SSURGO data

You should acquire and preprocess the SSURGO data packages for the

Soil Survey Areas (SSAs) overlapping your study watershed (see previous
section to identify them). Load the SSURGO Data manager from the list of
AVSWAT Databases, double click on the SSURGO Data Manager item

(Figure 2.10).
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2} Edit SWAT databases

For editing double click on the data base name:

dzerweather Stations
Land Cover/Plant Growth
Fertilizer

Pesticide

Tillage
IIrban

4l

Cloze |

Figure 2.10

The SSURGO Data Manager dialog will open. Select the State and the

Stssald (two-letter state abbreviation + soil survey area Id) (i.e. Texas and

TX231) (Figure 2.11).

#! AYSWAT-X SSURGO Database Manager
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Utah

Wermont

Wirginia
Wwashington
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Wigconsin
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South Dakota Ts279
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Drata Files Status:

[ Covzip [ Tabzip

Contral Tool

Intermet Download

Close [

Figure 2.11
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Click on the Internet Download button.
Select the Both files option (Figure 2.12).

i Download options |
Select option: 0K
tab.zip |- Cancel

Figure 2.12

Note: You need to be connected in Internet in order to proceed. For the

current workshop you may skip below. Pre-downloaded datasets are

provided (see below).

! Select One x|

MRCS's Server Options: ak.

"Fuarth Wworth' 5 surgo Server |- Cancel

Figure2.13
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Select the Soil Data Mart Server option (all the new SSURGO data are
supposed to be stored in the Soil Data Mart Server) (Figure 2.13).
Click the button Check data sets availability for the Soil survey area (i.e.

TX231) (Figure 2.14).

#! Using SSURGOD data sets from NRCS's Soil Daka Mark EI

| Haow to uze [nstruchions

‘ Check data setz awvailbility for

Soil survey area  TEZ231

Figure 2.14

The Internet browser will be opened at the proper query page (Figure

2.15).

23 Soil Daka Mart - Seleck Soil Survey Area. - Microsoft Internet Explorer

Fle Edt Wew Favortes Tools  Help
Qe - ) - (%] 2] \h|;j5earch 57 Favorkes Ef)| 3~ :; [ JiE 3
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Survey Area Name Available Data

Wiew Metadata Download Data Generate Reports Subscribe
Select State Select Caunty

A& Back to Top Disclaimer [ Privacy Policy | Freedem of Information Act [ Accessibility | Contack Us
FirstGou | Welcame to the USDA | USDA | MRCS

Figure 2.15
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Make sure both Tabular and Spatial data are available. Otherwise you will

be unable to continue.
Click the Download Data button (Figure 2.15).
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Select Surey Area iew Metadata | Generate Reports Subscribe

Soil Data Mart Export Format Metadata

Figure 2.16

Within the new page select:

a.
b
c.
d. Geographic Coordinate System (NAD83) (coordinate system) (or

Tabular and Spatial data (class data);

. ArcView Shapefile (spatial format);

MSAccess 2002 or 2000 (template);

your working datum; i.e. NAD27)

Click the Submit Request button (do not forget to provide your email

address) (Figure 2.16).
Once received the automatically generated email message, download

your customized compressed file.

Note: for the workshop the data file have been pre-downloaded and

stored in your \avswatx\avswatdb\workshop\ssurgo\tx231notprocessed
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Extract (copy for the workshop) just the following files in the folder
....\avswatdb\allus\ssurgo\<Stateld>\<Soil Survey ld>\sdm (do NOT keep
original folder names)

i.e..... \avswatd\allus\ssurgo\tx\231\sdm

a. soilmu_a_<stateldSurveyld>.* files
(i.e. soilmu_a_TX231.dbf, soilmu_a_TX231.shx,
soilmu_a_TX231.shp, .sbn, ...sbf, ...prj)

b. comp.ixt

c. chorizon.txt

d. chfrags.txt

Proceed with the following steps:

a. Click the now visible Use Soil Data Mart Data Sets button;

Ilze Sail Data Mart D ata Sets |

b. Click the now Visible Table Make button

[ Ssurgo T able T able b ake |

The preprocessing ends once the Ssurgo Table check box appears

selected.
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v Ssurgo Table

Repart |

Review supporting information clicking on the Report button.

Useful References

Di Luzio, M., J.G. Arnold, and R. Srinivasan. 2004. Integration of SSURGO
maps and soil parameters within a geographic information system and
nonpoint source pollution model system. Journal of Soil and Water
Conservation, 59(4): 123-133.

Di Luzio, M., J.G. Arnold, and R. Srinivasan. 2005. Effect of GIS data

quality on small watershed stream flow and sediment simulations.

Hydrological Processes, 19: 629-650.
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CHAPTER 3: LAND USeE-LAND COVER SPLITTING
TooL

Introduction

The tool is also developed as an addition (extension) of AVSWAT-X.
The tool allows creating sub-classes of the original classes in the land

use-land cover map and/or retaining classes from being removed using
the HRUs definition tool.

Application

1. Once delineated the watershed, or any time before importing the

Land Use and Soil maps, load the Land Use — Land Cover Splitting
Tool for AVSWATX using the AVSWAT-X extension manager (in the

Watershed view, Avswatx menu, Avswatx Extensions menu item).
(Figure 3.1).

#1 AYSWAT-X Extension Manager

x|
AWSWAT ¥ extensions:

Land Use - Land Cover Spliting T ool

0K |
[ = ]

Cancel

-

About:

Creation of Land Use-Land Cover Sub-Categories in &WSWATx
“wied Mar 24 17

MOL j

Figure 3.1
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2. Double click the listed Land Use — Land Cover Splitting Tool item
and hit OK. If the project has been already set up with a land use
and/or soil map a warning message will show up (Figure 3.2). Click

Yes.

9 Installing the "Land Use - Land Cover Splitting Tool" extension, the cument settings
will be removed starting from the landuse-zoil definition
Continue?

Mo

Figure 3.2

The extension will be loaded in AVSWATX.

3. Select the Land Use and Soil definition item from the AVSWATX
menu; in the Definition of Soil and Land Use Themes dialog, click on
the Open folder button in the Land Use data layer section (top left)
(Figure 3.3).

P

#! Definition of LandUse and Soil Themes

Land Uze data laper

E=2)

Land use Grid

Figure 3.3
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4. Like in Section1, proceed loading the Land use map in \example3
and load the same look-up table (/un/cd.dbf.

5. Scroll down the Land Use Swat list and Double click on the AGRR
item. The Land Use Reclass Options Dialog will open (Figure 3.4).

#1 Definition of LandUse and x|

Land Use data layer Soil data layer - SSURGO optiorr
Land use Grid Soils Grid
|I:\avswatx\sabine\watershed\grids\LusGr4 |
Lookup Table Grid Values > Land cover classes
(Grid Field #2 Land Use Reclass options: =
Walue nd Joining Attributes
Walue Areal%] LandlseSwat SwaT Land Use:
82 3879 -
85 010 URLD J BT IAGF!F!
91 0.76 WETF
LI Select Mew: [Land Cover/Flant =
¥ Fallout
™ Spit
Feclassify |
Figure 3.4

6. Select the Split check box.
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#} Land Use Reclass options x|

ShwiaT Land Use:

Cunrent: IAGHH
Select New: | Land Cover/Plant =]
¥ Fallout
¥ Split
Splitting Tool:
SubClass & Add a class
CORM E0 ] —
cove N

e Selected

Cancel | ak. |

Figure 3.5

The available tools allow defining the new subclasses and their

proportion (Figure 3.5).

Note 1: If the Fallout check box is selected, the subclasses will be

sensitive to the Land Use % threshold used in the HRUs definition tools
(see Section 1). Unselecting this option will determine these defining

subclasses to be retained as HRUs, regardless the threshold value.

Note 2: The various settings (definition of the subclasses, splitting

proportions, and fall out option) can be defined using a customized
Lookup table (an example, the Lucsplit.dbf file is stored within the
\example3 folder) (Figure 3.6).
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' lucsplit.dbf

bz £ aatire Faliv L7 iR L7 FRET L7 T

il i ANGE Falze ALF&, Bl 0 0~

2 PasT True 0 0 0

3 FRSD True 0 0 0

4 WATH Falze 0 0 0

5 AGRL True CORM 43 TOMA 20¢ ALFA kn

E UREN Falze URHD 8958 URLD 12 05

4 [+
Figure 3.6
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CHAPTER 4: SENSITIVITY ANALYSIS, AUTOMATIC
CALIBRATION AND UNCERTAINTY ANALYSIS

Introduction

The tools are grouped in an addition (extension) of AVSWAT - X. The
tools allow operating a sensitivity analysis of the model input parameters,
applying methods for the model automatic calibration and for the

assessment of the uncertainty analysis.

Application

1. Load this extension using the AVSWAT-X extension manager; in the
Watershed view, Avswatx menu, (or in the SWAT View, Tools Menu)

Avswatx Extensions menu item.

#1 AVSWAT-X Extension Manager

Cancel |

-

About:
Sengitivity Analpsis-Autocalibration-Uncertainity tools for SWAT 2003 and AW SWATH j

MDL Wed Mar 2417

Figure 4.1
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2. Double click the listed AVSWATX Sens-Auto-Unc item (Figure 4.1)
and hit OK.

iGN Beport:  window  Help

A AVSWATX Extensions |

— Senzgitivity Analyziz
- Auto-calibration and Uncertainty ‘

Figure 4.1

3. Two new items are now listed (Figure 4.2): a) Sensitivity Analysis

and 2) Auto-calibration and Uncertainty.

Sensitivity Analysis

1. A new dialog will open selecting the Sensitivity Analysis item. This
dialog allows you to select the scenario and the simulation target of

the sensitivity analysis (Figure 4.2).

1 Select Sensitivity Analyisis Simulation x|

Simulation |nfa:
Scenarios: Simulations:

Date: Tue Mar 01 17:03:24 2005

Period of simulation:
Start 1977:01:01

End: 1978123

Output frequency: — Daily

Murmber of subbazing 15

Cancel | Ok |

Figure 4.2

2. Once pressed the OK button a new dialog will open (Figure 4.3).
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#1 Sensitivity Analysis Manager: Scenario: Default - Simulation: sim2 1[

Output Settings: Sengitivity Analysiz:

 Flow + Sediments
Start |
= Flow + Sediment + 'water Qualiy

I~ Use Observed Data

oo | sae |

Figure 4.3

3. The output variables are grouped in three ways, upon the simulation
target (Flow, Flow+ Sediment, Flow+Sediment+Water Quality). With
the (optional) usage of Observed Data will operate the sensitivity

analysis on the objective function vs. using the mean average flow.

4. Select the Flow option and check the Use Observed Data box. A file

with observation records is provided in \example3 (observ.txt).

Make sure the current simulation covers the observation period,
7/11978-12/1978 (Figure 4.4).

# Sensitivity Analysis Manager: Scenario: Default - Simulation: sim2 5'

Output Settings: Senzitivity Analpsiz:

& Flow

= Flow + Sediments
Start |
= Flow + Sediment +'water Quality

II'\avswatx\avswatdh\ekample?.\nhselv tat

Observations File

oee | s |

Figure 4.4
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5. Press the Save button to store the current setting, and the Start
button to begin the simulation cover the observation period, 7/1978-
12/1978 (Figure 4.4).

6. Select the target Outlet (stream section) for the analysis from

another opening dialog (select the main outlet, i.e. # 11) (Figure

4.5).
! Observations Outlet x|
Select Subbaszin: ok
;I Cancel

14 hd

Figure 4.5

7. A message dialog will warn about the risk of a number of long
lasting iterative simulations. Press the Yes button to continue. The

SWAT2003 runs will start in a DOS-window.

Note: The interface provided the analysis using predefined sets of input
variables (Table 4.1).
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Par Mame Type Description Location

+

1 ALPHA_BF Sub  Baseflow alpha factor [days] oW
2 GW_DELAY Sub  Groundwaler delay [days] *.gw
3 GW_REWVAP Sub  Groundwater "revap” coefficient oW
4 RCHRG_DP Sub  Deep aguifer percolation fraction oW
5 REVAPMN Sub  Threshold water depth in the shallow aquifer for “revap” [mm)] oW
53 CWOMM Sub  Thresheld water depth in the shallow aquifer for flow [mm)] oW
7 CANMX Sub  Maximum canopy storage [mm) *.hru
8 GWHMNO3 Sub  Concentration of nitrate in groundwater contribution [rmg NA] oW
10 CM2 Sub  Initial SCS CHN Il value * mgt
15 SOL_K Sub  Saturated hydraulic conductivity [mmihr] *.s0l
16 50L_7 Sub  Soil depth [mm] *sol
17 SOL_AWC Sub  Awvailable water capacity [mm H20/mm soil] *.s0l
18 S0L_LABP Sub  Initial lakile P concentration [mg'kg)] * chm
19 SOL_CRGNM Sub  Initial organic N concentration [mgfkg) * chim
20 S0OL_ORGP Sub  Initial organic P concentration [mg/kg] *.chm
21 SOL_NO3 Sub  Initial MOy concentration [mg'kg] *.chm
22 S0OL_ALB Sub  Moist soil albedo =50l
23 SLOPE Sub  Average slope sleepness [m/m] *.hru
24 SLSUBBSM Sub  Awverage slope length [m] *.hru
25 BIOMEX Sub  Biclogical mixing efficiency *.mgt
26 USLE_P Sub  USLE suppeort practice factor *.mgt
27 ESCO Sub  Soil evaporation compensation factor *.hru
28 EPCO Sub  Plant uptake compensation facior *.hru
30 SPCOM Bas  Lin. re-entrainment parameter for channel sediment routing *.ban
31 SPEXP Bas Exp. re-entrainment parameter for channel sediment routing *.ban
33 SURLAG Bas Surface runcff lag time [days] * bsn
34 SMFMX Bas  Melt factor for snow on June 21 [mm H20PC-day] *.ban
35 SMFMN Bas  Melt factor for snow on December 21 [mm H2O/MC-day] * bzn
35 SFTMP Bas  Snowfall femperature [*C] *.ban
37 SMTMP Bas Snow melt base temperature [*C] *.bsn
3B TIMP Bas  Snow pack temperature lag factor *.ban
41 NPERCO Bas Mitrogen percolation coefficient *.bsn
42 PPERCOC Bas Phosphorus percolation coefficient *.ban
43 PHOSKD Bas Phosphorus soil partitioning coefficient " bsn
50 CH_ERCD Sub  Channel erodibility factor * e
51 CH_M Sub  Manning's nvalue for main channel *rie
52 TLAPS Sub  Temperature lapse rate ["C/km] *.sub
53 CH_COV Sub  Channel cover facior *rie
54 CH_K2 Sub  Channel effective hydraulic conductivity [mm/'hr] *rie
80 USLE_C Sub  Minimum USLE cover factor crop.dat
51 BLAI Sub  Maximum potential leaf area index crop.dat
Table 4.1

8. You can stop the run typing CTR+C. An example of output files is
stored in \AvSwatDB\Workshop\sensitivityout. Table 4.2 lists the

main output files.
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File name Description

sensresult.out List of parameter ranks
sensout.out Detailed output with mean, variance and partial sensitivities
senspar.out Parameter values of each run
sensobjf.out Value of objective function for each run
sensrespons.out Model output values for each run
lathyppar.out Normalized Latin-Hypercube sampling points
oatpar.out Normalized OAT sampling points
Table 4.2

The main output file, the sensresult.out contains the final ranking of each
parameter in the analysis.
Using the interface, once the analysis is completed, this file can be

reviewed pressing the Report button (Figure 4.6).

LU S Y

7 sensitivity Analysis Manager: Scenario: De x|
Output Settings: Sensitivity Analyziz:
' Flaw
" Flow + Sediments
Start
" Flow + Sediment + water Quality
= i
Fle Edit Format Yiew Help g
| SHEME SHEMH ALPHA BF  GUWOHH GU_REVAP REVAPH];I
of 1] 1e 19 11 28 28 28
out 1] 10 16 9 28 28 28
Clase | Save |
H
1] | .z
Lt r
Figure 4.6
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Autocalibration and Uncertainty

1. A new dialog will open selecting the Auto-calibration and
Uncertainty item. This dialog allows you to select the scenario and
the simulation target of the application. Select Default and Sim2
(Figure 4.7).

#2 Select Autocalibration Simulation |

Simulation |nbo:
Scenarios: Simulations:

D ate: Tue Mar 01 17:03:24 2005

Period of simulation:
Start: 1977:01:01

End: 1978123

Output frequency: Dy

Mumnber of subbazing: 15

Cancel | oK |

Figure 4.7

2. Once pressed the OK button a new dialog will open (Figure 4.8).

# Autocalibration Manager: Scenario: Default - Simulation: sim2 x|

Input Variables——————— [Watershed Sections:

dutocalibration———————————— [Uncertainity Analysis

Start |

Mame Apply Subbasin - Apply
Alpha_BE o = 1
Biarnix

Elai

»

Canms
Ch_Cov
Ch_Erod
Ch K2

2
3
4
5
g
7
ChoH g

EREARARRRA

L«
L

VAR R AR

Save

Figure 4.8
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3. Once pressed the OK button a new dialog will open (Figure 4.8).

4. Any listed /nput Variable can be added to the application double

5.

clicking on the check mark on the right of the name. The Curve
Number (CN2) is already added by default (leave it selected).

Additional options could be specified double clicking on the variable

name (Figure 4.9).

# Input Yariable: Cn2

Autocalibration Settings:

Lpdate method:

| Replacement by value

Subbasirs:
& Al

£ Selected

=]

LandU ses:

Max W alue: 98.000
b alue: 35.000

Al

 Selected

[ Split

Soils:

Al

 Selected

I~ Spit

Figure 4.9

Any listed Watershed Section/Subbasin provided with observed

records can be included. Double click on the Subbasin # 11 and

browse the observation file (observ.txt) (Figure 4.9).
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2 autocalibration Manager: Sc

Save

Input Wariables——————— Watershed Sections————— jAutacalbration——————————— [Uncertainity Analyzis:
Hame Apply Subbasin - Apply
Ch_Erad | 4 o =l
Start
Ch K2 i) 5 il
Ch N il J & i
- o
Epco o a <
Ezco Sﬂ k] Sﬂ
Gw_Delay Sﬂ 10 Sﬂ
Gufevp ] K-
i E: « ;I =
2 Watershed Section: 11 |
g Close
Wariables:
Mame Apply
Flaw v
Sed il
Orgh Sﬂ
Orgk Sﬂ
No3 il
Nh3 ¢ =]
Observations File
= | I\awewatshavawatdbhexampleiobsery. bt

o |

Figure 4.9

6. Click OK and Save.Click the Start button to begin the calibration.

. A message dialog will warn about the risk of a number of long
lasting iterative simulations. Press the Yes button to continue. The
SWAT2003 runs will start in a DOS-window.

. You can stop the run typing CTR+C. An example of output files is
stored in \AvSwatDB\Workshop\autocalibrationout.

. Using the interface, once the calibration is completed, a set of
output files can be reviewed pressing the Reports button (Figure
4.10).
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X
— Autocalbration:———————— [Uncertainity Analysis:
Start
Start
Reports
# Output Reports x|
Select
Best parameter values Cancel |

Good parameter values

Objective functions values for each optin. run e |
Parameter values for all sim. runs

X Detailed output for each optimn.loop

& o O 5 | [
Figure 4.10

[«

10. The Best parameter values (bestpar.oufy shows the
parameter set that had the lowest value for the objective function.
The Good parameter values files (goodpar.ouf) shows the
parameter sets that had acceptable values for the objective
function. The Objective functions values for each optimization run
(sceobjf.out) shows the objective function values for all parameter
sets considered in the automatic calibration. The Parameter values
for all simulation runs (scepar.out) provides the parameter sets
considered in the automatic calibration. Finally, the option Detailed
output for each optimization loop (parasolout.out) shows a detailed

summary of the input and the results of the automatic calibration.
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Uncertainty

Once successfully completed the calibration, the input for the uncertainty
analysis are ready. A Start button is now visible in the Uncertainty

Analysis dialog section (Figure 4.11).

2 Autocalibration Manager: Scenario: Default - Simulation: sim2 x|

|nput Yaniables————— Watershed Sections——————— Autocalibration—————— [Uncertainity Analysis:
Mame Apply Subbasin  Apply

tilpha_Bi of & S
Start
Biomis
Bl
Reporls

Canmy

of
il
of
Ch_Cov of
of
il
<f

Ch_Erod
Ch K2
Ch_N

oo m  E L M =

CARKRARRKA

Figure 4.11

1. Pressing the Start button, a message dialog will warn about the risk
of a number of long lasting iterative simulations. Press the Yes
button to continue. The SWAT2003 runs will start in a DOS-window.

2. Once successfully completed the uncertainty analysis, the Reports

button in the uncertainty analysis section is also activated. Select

this Reports button. A new dialog box will open (Figure 4.12).

72



# Output Reporks x|

Select

M arirmum values Cancel |

Minirmunn walues

4]

Figure 4.12

. There are two items in dialog. Selecting Maximum values will open
the file maxval.out, which contains the maximum values simulated
for each day and for each output variable included in the
uncertainty analysis. Selecting Minimum values will open the file
minval.out, which contains the minimum values simulated for each
day and for each output variable included in the uncertainty

analysis.
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