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Disclaimer

This report was prepared as an account of work sponsored by Kansas Geological Survey.
Neither the Kansas Geological Survey nor any of employees, makes any waITanty,
express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed,
or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the Kansas Geological Survey. The views and opinions
of authors expressed herein do not necessarily state or reflect those of Kansas Geological
Survey.
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Abstract
This report documents the step-by-step procedure for

the application of ArcGIS (Version 8.2) TOPAGNPS tool
developed recently by Huaguo Xiao. The application
example for OR  Mission  Creek is adopted from the
released packagJof AmA-GNPS (Version 3.2 Released
November 29, 2002) by USDA. The results from the
present application match the results from original released
package. This tool can be applied to facilitate watershed-
modeling work significantly.

1. Introduction

Both Topaz (TOpographic PArameterization) [1 ] and AnnAGNPS (A§;ricultural Non-
±oint Source Pollution Model) [2] models for watershed are very much involved in term
of preparing and presenting input and output data. Data are usually in Geographic
Information Systems (GIS) fomat and ArcGIS is a power tool for data processing. The
interface developed by Huaguo Xiao recently provides handy and user-friendly tool for
using both Topaz and AnnAGNPS models with ArcGIS 8.2. This report is prepared to
offer a step-by-step approach for model user. It can be used as a user manual or a tutorial.
This__package, based_on ArcGIS 8.2_and AnnAGNPS 3.2, is different _from the one
developed in 2001  [3] based on Arcview 3.3 and AnnAGNPS 2.2. The AnnAGNPS 3.2
fixed several bugs in AnnAGNPS 2.2 and improve many features.

In this report, a Digital Elevation Models (DEM) clip method, DEM processing,
watershed delineation, and generation of TOPAGNPS input files are discussed and an



application example for Mission Creek watershed is shown. The dataset for Mission
Creek watershed is part of the data in the AnnAGNPS released package and a comparison
is made to show this ArcMap interface produces similar outputs as the AnnAGNPS
released package.

2. OR  Mission  Creek data
The following figure is the DEM, derived sub-watershed, and stream network for
OR  Mission  Creek data. Data are taken from the directory
AG-NPS  Watershed  Studies\OR  Mission  Creek\4  Arcview  Datasets\TOPAGNPS  Fil
es. The figure is saved as a file n;med ORTmxd. For-the applic-ation of the ArcMap
TOPAGNPS tool, make a copy of the directory OR_Mission_Creek as "Copy of
OR  Mission  Creek". This directory will be used as a working directory. The same data
set rs used an-d the similar figures will be produced in this directory using the ArcGIS
TOPAGNPS tool.
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3. Loading the ArcGIS TOAGNPS tool
Open ArcMap and load the dll files into ArcMap. To use this interface, ArcGIS Spatial
Analyst must be installed and licensed. To load the dll files, click
Tools>customize...>Toolbars. After clicking on new, give a new name for the "toolbar
name" field and choose untitled or nomal.mxt (untitled is recommended) for the "save
in" fleld. Now click Commands tag in the customize dialog. Then click "add from file..."
button. Navigate to the dll file location and choose them. Click OK when messages show
up and ask you if you like to add the objects. In the categories field, find the
"DEMprocessing" and choose it. In the Commands field, click and drag all the

commands to your new toolbar. For loading the TOPAGNPS, in the categories field, find
the "TOPAGNPS" and choose it. In the Commands field, click and drag all the
commands to your new toolbar. Finally click "Close" button to close the customize dialog
and you will see the toolbar for TOPAGNPS show up.

Open the file OR.mxd from the newly created directory and save it as ORNew.mxd. We
will use it as a working file and compare it with OR.mxd at the final step. The ArcGIS
TOPAGNPS should show up like the following figure.
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4. Clipping DEM
To reduce processing time, clip the DEM covering the watershed. Using rectangle
drawing tool to draw a rectangle covering the watershed then click on the item ClipDEM.
Fill the parameters in the panel looks like the following figure.
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Click on Clip button and save it as a grid file named den as the following figure.

After deleting the rectangle, the ArcMap should looks like the following figure,
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Now we complete the flrst step and we will be working on the Clipped DEM in black and
white instead of the original DEM in color. It will save time for processing data.

5. Processing DEM
This is an easy step. After making the dem layer active, click on item Processing DEM
and Fill the following panels one by one with proper DEM and file names.
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After reaITanging the layers in ArcMap, the derived stream should show up as in the
following figure.
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6. Delineating watershed
The key for this step is to locate the outlet for the watershed. Zoom in to the outlet area,
using a point in drawing tool to define the outlet as the following figure,
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E  E   netw
E]  E   subwat
E  I  Watershedl
E  H    Flciw Accumulationl
E  E   FlowDiiectionl
EE]   E2]     Filled  sinkl

a  E  den
E}   EZ]    merged_grid

Value

pe  High :  i 1 79

kjs`is  Lciw  :  334

Click on the item delineate watershed, the following figure will show up,
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E] 8  Lape'S

VALUE

E 1 6,3ee
E  E   shaFie7
E]  E   netw
in  E   subwat
ill  D   WatershBdl
E  H    Flciw Accumulationl
E]  I   Flow Diiectionl
E   EZ]    Filledsinkl

B  I   dem
E  E   merged_grid

Value

ng  High :  1 1 79

ife  Low :  334

Here, you can see the delineated watershed overlays with the watershed from the original
OR_Mission_Creek data. The watershed delineation has completed.

7. Topaz interface
This is an important step. It will generate the TOPAGNPS input file and run the
TOPAGNPS. The results from TOPAGNPS can be added into the ArcMap for
visualization and the output files can be used directly as geomorphologic part of the
AnnAGNPS input.

To start working, click on item Topaz interface, fill in the name of layer (DEM here) and
parameters, and click on select, as shown in the following figure,
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Click on Create button and navigate to the directory to save the TOPAGNPS input data,

EE g:  [Hydrcl]

fig:\
caagnps_watershed_studies
EE cony oF ol_mission_creek

TOPAGNPS_Files_FOL[omFllet

0_delete_workiniTopAG
AgFlow_BasFor.inp
Aicview_PlasFor.inp
bound.dat
bound.out
DEDNMinFI
Discha.ddt
Disout.dat
Dnmcnt.inFI
Dnmcnt.inp-

Adjust parameters if necessary in the following panels. For demonstration purpose, the
default values are used for this example.
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After clicking on OK, the Topaz panel will show up like the following

Now the TOPAGNPS input files have been generated and you are ready to run
TOPAGNPS within ArcMAP.
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Click on the Run button,

Click on OK and navigate to where the executable file is

Ea 0_B etch_liles

0_delete_all_nDn-original_files.bat

2_execute_AGFlow.bat

3_execute_VBFlonet.bat

4_execute_Arcview.bat
5_execute_Weather.Elat

6   execute   Editor.bat

7  execute  AnnAGNPS.bat

8_execute_OutF)uLTables.bat

Click on Open and you will see the TOPAGNPS is running as shown in the following
figure,
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After Topaz run, activate the AgFlow and navigate to where the executable file for
AgFlow is'
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0   delete   all   nan-original_files.bat

1_eHecutB_TopAGNPS.bat

3  execute  VBFlonet.bat

4  execute  Aicview.bat

5  execute  Weathei.bat

6   execute   Editor.bat

7   eHecute  AnnAt=NPS.bat

8_execute_Outi]uLTables.bat

2  execute  AGFlow.bat

After AgFlow run, click on the Close button in the following panel

The TOPAGNPS job is done. Now it is a time to add results generated from TOPAGNPS
into ArcMap for visualization.
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I
8. Visualization of derived watershed and stream
network
The output files are in ascii format and should be converted into grid format before
adding to ArcMap. ArcToolbox can be used for the conversion. Unfortunately,
ArcToolbox doesn't allow directory name with space so the directory name should be
changed from "Copy of oR  Mission_Creek" to "Copy_of_OR_Mission_Creek". (Using
_ to replace space). Here, tw-o files, subwla.arc and netw.arc are converted into
subwtanew and netwnew grid files and tbey are added into the ArcMap in the following.
You can see now the results are similar to the original results for the OR_Mission_Creek
dataset.

Wateished

E}  E   netwnew

E  H   Watershed delineatedl
E]  E    shaFie7
Ea  E   netw
E3   EZ]    Subwat

E  H   WatE!rshedl
EE}  I    Flow Accumulationl
E]   I    FIow Directicinl

E]  I   Filledsinkl
EE]  I   den
E  E   merged_grid

9. Application to Hillsdale watershed, Kansas

Another application is presented here to provide an altemative for process Den data. The
Hillsdale watershed is chosen because water quality is a concerned issue there.
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Sometime, the item clip DEM is not working properly for unknown reason. This package
used "Clip raster with a Rectangle", a sample tool of Arcobjects and has the same
problem as the sample tool. As an altemative, the following article from ESRI web site
can be used to clip DEM with ArcMap.

Summary
This article shows how to clip a raster based on a shapefile.

Procedure
1)   Start Arccatalog.

2)   Right-click folder and select New > Shapefile.

3)   Name your shapefile and specify:

a. Feature Type = Polygon
b. Spatial Reference is Optional

4)   Start ArcMap.

5)   Add the shapefile layer and raster layer.

6)   Click Editor > Start Editing and specify:

A. Task = Create New Feature
8. Target = Shapefile

7)   Select the Create New Feature tool.

8)   Draw a polygon around the area of the raster you want to clip.

9)   Stop editing and save your edits.

10) Select Options in the dropdown menu of Spatial Analyst.

11) Switch to the General tab and specify Analysis Mask = Shape file.

12) Switch to the Extent tab and specify Analysis Extent = Shapefile.

13) Select Raster Calculator in the Spatial Analyst dropdown menu.

14) Double-click the raster under layers.

15)Evaluate.

19



The following figure shows the result after clipping DEM using the method described
above for Hillsdale watershed.

After going through the steps described in the previous (5-8) sections, the result from
TOPAGNPS is shown in the following. It is recommended to use integer number for
DEM values instead of floating number for saving space. For that, the DEM in floating
number must be converted into integer number before the step for the generation of the
TOPAGNPS input file.
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E]  E   Subwta
a  E  netw

E]  a  c:uOcuMENTs AND SETTI
E]  E   Calculation
ra  I   Watelshed delineatedl
E3  I   Waleishedl
tE  I   FlowAccumulaticinl

B  ca  E:\`emp\
E!  I   shapci3

E]  a  E:\temp\
E  I   Flow Dilectli]nl
E=  I   Fiuedsinki

a:\GISKanses\Kansas.mdb

a:\GISKamsas

E3  I   nshape2

EE  D   hem
E]  ca  G:\GISKansas\

E  I   hiwsdale_Il

Little Bull watershed as part of Hillsdale watershed is derived with the same approach
and displayed in the following.
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a Z3  New Data Frame
H  E   nelw
E]  E   subwta
EEI  I   Watershed deheatedl
E  H  Watershedl
EE]  I   Shapel3
E  I   FlowAccumulationl
E  I   Flow Diiectionl
E  I   Filled sinkl
H  I   geolydio_HIGHWAYS
B]  E    Ib_stlm§_alc
tH  E   hd_slims_arc
E  H   bb_stlms_arc
E]  I   nshape2
tE  I   geolydTo_Hue_14
E  H   cciunt|l
E  E   Pelculation
E  I   geoftydrcLCITIE§

10. Final Remark

The report provides a step-by-step procedure for application of ArcGIS TOPAGNPS tool
developed by Huaguo Xiao. Although there may be other altematives, we believe this is
the first ArcMap TOPAGNPS Tool released to public. The purpose of our work is to
provide a handy and user-friendly tool for people who are working for protecting water
resources and water quality in our living environment.
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