
 
 

 
 

 

 

 

 

  

  

  

 

  

1. Download the AnnAGNPS pollutant loading model from the following website: 
http://www.wsi.nrcs.usda.gov/products/w2q/h&h/tools_models/agnps/index.html 

2. Click “Download” 

3. Click “Continue to Download Page” 

4. Download “AGNPS_Installation_Procedures.pdf” 

5. Download “AGNPS_Complete.exe” 

6. Follow the instructions from the “AGNPS_Installation_Procedures.pdf” to properly install all 
the “AGNPS_Complete.exe” components previously installed. 

a. Extract all “AGNPS_Complete.exe” files to the C:\ drive 

b. Install the Input Editor at C:\AGNPS\DataPrep\Editor\Execute\Setup and by  
double clicking the “Input_Editor_Setup.msi” and going through the setup wizard. The 
Input Editor should be installed to C:\AGNPS\DataPrep\Editor\Execute 

c. If the Input Editor requires “.net Framework”, the AnnAGNPS installation  
procedures should direct the user to the following website where the “.net  
Framwork” version 2.0 Redistributable Package and download “x 86 Version”. 
http://msdn2.microsoft.com/en-us/netframework/aa731542.aspx 

http://msdn2.microsoft.com/en-us/netframework/aa731542.aspx
http://www.wsi.nrcs.usda.gov/products/w2q/h&h/tools_models/agnps/index.html


 

  

 
 

d. Extract the watershed example files at 
C:\AGNPS\Example_AGNPS_Watershed_Studies\OR_Mission_Creek.exe and double 
click on “OR_Mission_Creek.exe” and follow the instructions to Unzip these files. 

e. Extract template for AGNPS ArcView Interface at 
C:\AGNPS\Utility\AGNPS_Arcview_Interface\AGNPS_Arcview_Interface.exe and 
unzip all files. 



 

 
 
 

 

 

 
 

As can be seen here, the extracted AnnAGNPS files create an “AGNPS” folder that contains 
documentation on how the model functions and the “AGNPS_Watershed_Studies” folder which 
is where the actual model stores data for a specific project. 

Once you open the “AGNPS_Watershed_Studies” folder you will find the 
“AGNPS_Arcview_Interface” folder which is used as a template for new projects. Every time 
you have a different project, it is suggested that this folder is copied, pasted, and given a new 
title. This folder contains a set of sub-directories that the model uses to store specific data and 
look for other data such as GIS and Climate files. 



 

 
 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

For this demonstration, the “AGNPS_Arcview_Interface” folder is copied and pasted in the 
“AGNPS_Watershed_Studies” directory. This copied folder is then given a name, which is 
called “Example_Project”. You can see that there are other projects contained in the 
“AGNPS_Watershed_Studies” folder such as “New_River” which is the OSM Contract 2 
Calibrated AnnAGNPS Model for 4 different sub-watersheds in the New River. 

You can see from opening the “Example_Project” , there are many different folders that the 
model uses to store and search for specific data. 



 

 
 

 

 
 

 

 

 
 

 
 
 

First, lets look at the #4 folder which is highlighted. This folder is used to open the AnnAGNPS 
program and to store the GIS data for a specific project. 

By opening the #4 folder, you will see the execution file to actually open up the AnnAGNPS 
model which is identified as “AGNPS.apr”. 

With in the folder, the GIS data folder must be created to keep all the GIS data in one place. For 
all the required GIS DEM and shape files used for this example within the New River are placed 
in a “GIS_Data” folder as shown. 



 

 
 

 

 
 

 

 

Opening the “GIS_Data” folder, you can see all the GIS DEM and shape files that are used 
within the AnnAGNPS GIS interface for the model. The model must have DEMs, land use 
activities, and soil data to properly work. Other GIS data sets are useful in defining the outlet of a 
sub-watershed or other areas of interest. 

Opening up the DEM folder, there are a set of 10-meter DEM quad maps and a “nr_DEM” folder 
that contains a set of the 10-meter DEMs that have been merged to create one single grid for the 
areas of interest. The directions to merge DEM’s into one file are described in the 
“Agnps_Arcview_Interface_Procedures.pdf” document found within the 
C:\AGNPS\Utility\AGNPS_Arcview_Interface folder. 

Opening the merged 10-meter DEMs folder, you can see the DEM files created for the 
AnnAGNPS model using ArcView 3.x. 



 
 
 

 

 
 

 

 
 

Next, opening up the “Land_Use” folder, you can see the GIS files placed in this folder to 
represent the general land use activities in one single set. For the model, all the shape files, as 
well as the DEMs should be one single layer. The GIS layers do not need to have an abundance 
of information within their attribute tables, but must have some common way of being identified 
and must be set in a correct coordinate system and uniform unit system. 

Opening up the “Soils” folder, you can see one single set of GIS shape files to represent the soil 
types found within the New River Basin. 

Going back to the other folders used by the model, lets look at folder #6. Folder #6 is another 
folder for containing other types of data used by the model. Basically, this folder contains the 
tabular data to represent the different soil types and their properties as well as the AnnAGNPS 
Climate and Input Editor File. 



 
 

 

 

 

 

 

 
 
 
 
 
 
 

From previous projects, the “Soils” Folder, “AnnAGNPS.inp”, “DayClim.inp”, 
“Climate_Station_Data.csv”, and “Daily_Climate_Data.csv” are copied and pasted into this 
folder. 

The Soils folder contains two .csv files that contain all the tabular data for the soil GIS shape 
files used in the model. This data was collected from NRCS and is structured to communicate 
with the model. 

The AnnAGNPS.inp file is a text file that is structured to store the Input Editor data sets for a 
specific project. I have found that it is easier to copy older AnnANGPS.inp files from other 
projects and just modify the data within the program for a specific project. This will be shown 
later. 

The DayClim.inp file is similar to the AnnAGNPS.inp file and is copied over from a previous 
project. This file will be updated within the program, but is properly structured to communicate 
with the model. 

Finally, the two climate .csv files are actual weather data summarized in Excel, which will be 
placed into the DayClim.inp file with the AnnAGNPS model to better represent the area. 



 

 
 

 

 
 

 

 

So, we have placed all the necessary data within the required folders and are ready to execute the 
model. To do this, lets go back to the numbered folders and open folder #4. 

In folder #4, open the “AGNPS.apr” to execute the model. 

Once you execute the model, this is the opening screen. Click OK and continue. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, this screen shows where the model is directed to run all of its programs. It should be 
directed to the C:\agnps\ as shown. If you have older projects that used previous versions, such 
as AGNPS v. 3.5, you would need to change this directory location to the folder in the C:\ drive 
that you have stored older AGNPS programs. For this computer, the last downloaded AGNPS 
program was changed to “AGNPS_v3.5” because when you download the newest AGNPS 
model from the internet, it down loads the files as into an “AGNPS” folder, therefore, it is good 
to keep everything separated. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go the “Add Themes” button that has a “+” under View. This will allow the user to begin 
importing the GIS DEM and shape files into the program. First, the DEM is found by selecting 
the Data Source Type as a “Grid Data Source” and opening #4 folder to find the NR_DEM 
which is the DEM file with Merged Quad Maps. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, the Land Use shape file is uploaded into the program by changing the Data Source Type as 
“Feature Data Source” and going to the #4 Folder where the GIS data is stored. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Similar to importing the Land Use shape file, the soil file for the New River is loaded into the 
program as shown. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To locate the outlet of the sub-watershed of interest ran in this example, the location of the stage-
recorders used to calibrate the runoff is uploaded. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This example will look at the Montgomery Fork sub-watershed, so its sub-watershed outline is 
imported to help visualize the area of interest in the program. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Finally, the streams in the New River region are imported to help select the stream outlet when 
running the model. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

So, after all the GIS data has been placed into the model, turn the files on and go to the “AGNPS 

Data Prep” button. Open this up and select “Assign Themes”. 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The “Assign Themes” command is used to inform the model what specific GIS data is. This 
command will be used to assign the Land use (aka: Fields), Soils, and DEM to the model. To 
operate this command, click the drop down menu till you get “Fields: nil”and click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, click the GIS layer that represents the land use and click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, click “Soils: nil” and then hit OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, click the Soils GIS file that was imported into the program and click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, Click “DEM: nil” and select OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, click the GIS merged DEM file imported into the program and click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Finally, you can check to see what GIS files were defined as various categories, but do not select 
anything in the dropdown box unless you need to upload it again. Then click CANCEL to 
continue. If you click OK, the program will opt to define/redefine a GIS layer like before. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, a summary box of different GIS files defined for different categories will be presented. 
Click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to the drawing button, which is beside a quick button that contains a “T” for textbox. It 
may appear as a dot. Right Click and HOLD on this button and different shapes should appear. 
Select the rectangular shape and draw a box over the entire watershed. This is used to cut out a 
specific DEM area for faster computations of runoff and sediment yield. Make sure you make the 
box cover the entire watershed. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go back up to the “AGNPS Data Prep” button and select STEP 1 after you have drawn a box 
around the entire watershed. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can give the clipped DEM a name, but usually, it is best to just use the default name and 
click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After clicking OK, you can see the clipped DEM that is created from the drawn box. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the DEM is clipped for the area of interest, Step 2 from the AGNPS Data Prep heading is 
selected as shown. This procedure allows the user to define the outlet of the watershed or define 
a point of interest where a cumulative amount of runoff and sediment yield is delivered on a 
daily basis. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After selecting Step 2, click OK for the “Interactively Select Outlet”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, use the mouse to select a point to delineate the outlet of the watershed. For calibration 
purposes, it is useful to have a point where stage data is being recorded, such as the red dot found 
in the image below for Montgomery Fork. So for this example, I would click on the red dot 
where the stage recorder is located. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go back to the “AGNPS Data Prep” heading and select Step 3. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Make sure the type of TopAGNPS run is set to “Full” and click OK. TopAGNPS is used to 
create a grid of cells and reaches for the watershed. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the model performs some computations, an option to use variable CSA and MSCL for the 
clipped DEM appears. Click “NO”. CSA and MSCL are two parameters used to size the cells 
and reaches in the AnnAGNPS grid. Variable CSA and MSCL values allow the computer to 
generate a basic grid for the area, which is normally not suggested. 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, the option to define the CSA and MSCL values for the DEM appears. Click “YES”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, the user is requested to provide the sizes of CSA and MSCL used in the grid. There are 
multiple options to create a series of different minimum sizes of cells and reaches in the grid as 
seen by the multiple options for CSA and MSCL values shown. Most of the time, it is sufficient 
to leave all the multiple CSA and MSCL values (other than the first set) as the default -1.0 value, 
which sets all the minimum cell and reach sizes to match the first set of values defined. CSA 
stands for critical source area of the cells in units of hectares while the MSCL is the minimum 
source channel length in terms of meters. If the minimum area and length are defined smaller 
than the DEM resolution, the program will not run properly. This exercise is a trial and error 
approach to better define the area. For the size of these watersheds, a CSA of 15.0 ha and a 
MSCL of 100 m was used. The smallest CSA an MSCL that could probably be used for these 
watersheds would be 5.0 ha and 50.0 m respectively. Click “OK” when finished. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go back to the “AGNPS Data Prep” command and select Step 4. After you choose this 
option, a series of 4 programs will be ran and shown to the user. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

For the first set of computations, you will see a matrix of the streams capacity represented with a 
set of numbers in a grid of zeros. This first helps the program set the outlet of the watershed in 
the stream near the outlet was previously defined with the mouse in Step 2. For the program to 
run, the outlet must be embedded within the stream or real numbers in the matrix. As the 
numbers increase, the stream moves further downstream. Sometimes you will see a tributary 
connecting to a main stream channel which has smaller numbers.  

So, in this example the Row and Column set as the default from Step 2 lands on zero. Therefore, 
we must slightly adjust this so the Row and Column read by the program is on the stream. So, 
type “0” and hit enter. Then enter “467” for the new Row Number and “119” for the new 
Column Number which places the outlet on the stream near the point we previously chose. 

If the values are acceptable, then the program should state “Normal Program Termination”. After 
this is shown, exit the screen by clicking the X at the top right hand corner. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, click “Yes” and the second program should pop up. 



 

 
 

 

 

 
 
 

Allow this program to run till you see “Normal Program Termination” at the bottom and exit this 
screen. 

Next click “YES” and the next program will begin. 



 

 
 
 

 

 

Allow this program to run till you see “Normal Program Termination” at the bottom and exit this 
screen. 

Click “YES” and the last program should run. 



 

 
 
 

 
 

 
 
 

Allow this program to run till you see “Normal Program Termination” at the bottom and exit this 
screen. 

Click “YES” and Step 4 is complete. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next go to the “AGNPS Data Prep” command and choose Step 5. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A black DOS screen should pop up briefly to show that this step is running. After the program 
makes some computations, a window will pop up asking if AgFLOW properly executed.  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After AgFLOW has finished, click “YES” and Step 5 is completed. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to “AGNPS Data Prep” and choose Step 6. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Give the project a name that is simple and is no more than 8 characters long. After giving the 
project a unique name, click “OK”. This creates a project folder in the #4 Folder which stores the 
computations and information related to this simulation. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

So far, the model has created the cells and reaches for the watershed, based on the topography. 
Go to “AGNPS Data Prep” and select Step 7 to assign the soil data to each cell. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For most soil data obtained by NRCS, the “MUSYM” identification for each soil type is a good 
feature for the AnnAGNPS to categorize the different soil types. This is like an identification 
tool for the soils. Note that this identification must be in the attributes table for the soil GIS 
shape file as well as in the tabular data set that is found in Folder #6 for this project, which was 
mentioned earlier. By having a similar way of identifying the same features in shape files swell 
as in tabular (spreadsheet) data sets which show each soils chemical and physical properties, the 
AnnAGNPS program can perform its erosion and runoff computations. 

So select “MUSYM” for the soils GIS file and click “OK”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the model finds the dominate soil types for each cell, a window will appear to confirm this 
operation. Click “OK”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to “AGNPS Data Prep” and select Step 8 to merge the dominant land use types with 
each cell. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For the land use data created, I inserted a TEXT based “Field_ID” to give each land use type a 
simple numerical value like 2, 3, 101,102, 301, etc. This numerical value must be in a TEXT 
format for the GIS attribute table. Therefore, make a new column in the GIS shape file that has 
the different land use types. When creating a new field column in ArcGIS, you will be asked to 
select a type of format for the information. So select TEXT and put in any value you wish to 
identify the different land use activities. Anyway…. 

For the land use data in the New River, click on “Field_ID” and select “OK”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the program merges the dominant land use type into each cell with the soil data, a window 
will appear to complete the process. Click “OK”. 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to “AGNPS Data Prep” and choose Step 9. 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose “SI” units and click “OK”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the program combines all the topography, cells, reaches, soil, and land use data into one 
file, a window appears to complete this step. Click “OK”. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Minimizing the AnnAGNPS program, we need to go modify some of the files just created before 
the program is fully ran. The Manning’s n values for sheet, shallow, and concentrated flow were 
calibrated for this area and have to be placed into the cell and reach files that are used for further 
runoff and sediment yield computations. 

So, go Folder #4 of the project and open the “MF_Examp” folder that we created in Step 6. Open 
the “ann_cell.csv” file which contains the cell data for the watershed. 



 

 
 

 

 

 
 
 
 

Opening the “ann_cell.csv” files, you can see the values assigned to each cell. The “MN” 
represents the Manning’s n value for sheet flow. We need to provide a set of values for each land 
use here. 

I have created a way to copy and paste a formula in the “ann_cell.csv” file for the Manning’s n 
values. To obtain this formula, go the “AGNPS_Watershed_Studies” folder and open the 
“ann_cell_calc.xls” file. 



 

 
 

 
 
 

Go to the any cell under the “MN” column in the “ann_cells_calc.xls” file and copy the formula. 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go back to the “ann_cell.csv” file and paste the formula in the empty MN column for all 
cells to calculate an appropriate Manning’s n value for each land use. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go back to the “ann_cell_calc.xls” and copy the formula in the CFMN column. CFMN is the 
Manning’s n value for concentrated flow based on different land use activities. 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go back to the “ann_cell.csv” file and past the formula into the blank CFMN column for all 
cells. 



 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Save the “ann_cell.csv” file and exit out of the spreadsheet. Also, do not change the 
“ann_cell_calc.xls” file so you can use the formulas for other projects. 



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now, lets open the reaches file that was created. This file is found in the same folder that the 
“ann_cell.csv” file is located. The reach file created from AnnAGNPS is called the 
“ann_reach.csv” file. Open this file. 



 

 
 

The RMN column will be blank when you open this file. RMN stands for the channel’s Manning 
n value. For this mountainous area, an appropriate Manning’s n value for all reaches was 
determined to be 0.08. For all the reaches in this file, enter this value. Be sure to save the 
changes to the file when you have entered this value into RMN. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Going back to the AnnAGNPS model, lets open the “Input Editor” as shown below. The Input 
Editor is used to store all the numerical values of land use types, soil types, and management 
practices found in the cells and reaches created. These numerical values assigned to the different 
layers are used for further computations of runoff and sediment yield. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When you open the Input Editor, this is what should appear. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

First, go to File and select “Open Existing AnnAGNPS File”. If you want to start from scratch, 
you can create a new Input Editor file which you have to call “AnnAGNPS.inp” and place it in 
Folder #6. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For the existing Input Editor that was previously placed in Folder #6 of this project from another 
project, lets open this file and we will adjust the values to represent this project. So, click the 
“AnnAGNPS.inp” and click “OPEN”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This window will appear when you open the existing file. Adjust the name and location of the 
current project and click “Accept”. NOTE: if you need more information about what values 
should be inserted into any box, right click on the white letters of the information being asked 
for. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To download the cell data for the project: 

Go to: File – Import – From Comma-delimited files – Cell Data 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to Folder #4 of the project, then to the folder created in Step 6, which is called “MF_Examp” 
for this project, and import the “ann_cell.csv” file previously modified. Click “Open” when 
finished. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

To download the reach data for the project: 

Go to: File – Import – From Comma-delimited files – Reach Data 




 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to Folder #4 of the project, then to the folder created in Step 6, which is called “MF_Examp” 
for this project, and import the “ann_reach.csv” file previously modified. Click “Open” when 
finished. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To download the soil data for the project: 

Go to: File – Import – From Comma-delimited files – Soil Data 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to Folder #6 of the project, then to the soils folder and import the “soildat_v6.csv” file and 
click “Open” for the Soil Data File. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to Folder #6 of the project, then to the soils folder and import the “soil_layers_v6.csv” file 
and click “Open” for the Soil Layers File. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To download the climate data for the project: 

Go to: File – Import – From Comma-delimited files – Climate Data 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to Folder #6 of the project, then import the “Climate_Station_Data.csv” file and click “Open” 
for the Climate Station Data. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to Folder #6 of the project, then import the “Daily_Climate_Data.csv” file and click 
“Open” for the Daily Climate Data. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After importing the cell, reach, soil, and climate data from .csv files for the specific area and 
project, go to Save As – Save AnnAGNPS Input File. 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to “Save as type” in the bottom of the window and select “All Files”. You should then see the 
AnnAGNPS.inp file in Folder #6. Click the AnnAGNPS.inp file and then push Save. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After saving the AnnAGNPS Input File. Go to Save As – Save Daily Climate File. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to “Save as type” in the bottom of the window and select “All Files”. You should then see the 
DayClim.inp file in Folder #6. Click the DayClim.inp file and then push Save. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, there are several data sets to represent the different characteristic of the land use activities 
to compute the runoff and sediment yield. First, go to Management – Management Field Data. 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For each Land use, there is a Field ID associated with each, as seen in the land use GIS shape file 
attributes. For each land use field ID, the following data must be typed in, if not already existent 
from previously files. After the required data fields are completed for each land use in the 
Management Field Data category, select “Accept”. Note that if a data is missing for a required 
blank, it will be highlighted in red. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to Management – Management Schedule Data 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For this category, the blanks that contain all the land use Field ID are only required as shown. 
For runoff and sediment yield, each field ID must be entered into the 3 blanks shown below. 
Click “Accept” when finished. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to Non-Crop Data. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As seen here, all the land use activity’s field ID must be stated and given representative data to 
describe the following 4 RUSLE C Sub-factors. This previous input editor contains calibrated 
values for each land use already programmed into it, but they can be altered if wished. Click 
“Accepted” when finished. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to Runoff Curve Number Data. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Again, each land use is identified by its designated Field ID and each activity has Curve 
Numbers from the NRCS (SCS) TR-55 Manual. From the existing AnnAGNPS Input Editor 
used, each land use has calibrated CN values for the New River Basin. Click “Accept” when 
finished. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to the Simulation Period Data. 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The simulation period data should match the same dates of the climate data previously uploaded. 
This tells the model how long to simulate the watershed’s characteristics for runoff and sediment 
yield. Also contained in this table are TR-55 and RUSLE variables that represent the location of 
this project. Click “Accept” when finished. Remember to click on the white letters of the 
information required to see what units or choices are available for  



 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Finally, go to Output Options. In the Output Options, select the specific program output data you 
would like to view. For runoff and sediment, place a check in the output options show in the next 
few slides. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Output Options – Page 1 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Output Options – Page 2 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Output Options – Page 3 

Found on this page, you can click on 7 different types of output files. For the New River Study, 

the “Standard Text Output Files – Average Annual”, “Standard Text Output Files – Events”, and 

“Standard Text Output Files – Other” contained output specifications shown below. 




 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Output Options – Page 3 

Standard Text Output Files 




 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Output Options – Page 3 
Standard Text Output Files – Events 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Output Options – Page 3 
Standard Text Output Files – Other 



 
 

 
 

After specifying the output options, Save the AnnAGNPS Input Editor as shown below. 
Remember to Save the file in the #6 Folder as “AnnAGNPS.inp”.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After you have saved the AnnAGNPS Input Editor, minimize the screen (don’t close the 
window). Next, open the ESRI ArcMap GIS system. Here we will determine which cells contain 
dirt roads and how much dirt road area in within each cell created by AnnAGNPS. 

So, open up a blank map in ArcMap or some other equivalent GIS software as shown. 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, go to the #4 folder of the project that you created. For this example, go to 
“Example_Project” in the “AGNPS_Watershed_Studies” folder, then open the #4 Folder, and 
then find the “MF_Example” folder created by the AnnAGNPS program. With the cells and 
reach data, the cells grid shape files (created by AnnAGNPS) is found in the #4 Folder. This 
shape file is called “subwta.shp”. Open this file. 

Next, grab the dirt roads GIS shape file for the New River. This shape file is placed in the #4 
Folder under “GIS_DATA”. Open this shape file as well. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When both shape files are placed in ArcMap, you should see all the cells created with the 
program and the dirt roads passing through all the cells. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Open Arc Toolbox (shortcut key with a red toolbox). In Arc Toolbox, open the “Analysis Tools”, 
the open “Overlay”, and select “Intersect”. 

Add the “subwta.shp” and dirt road shape files. Provide a location to create a merged GIS shape 
file of both these features and click OK. 

This will create a single shape file with all the cells that intersect the same area as the dirt roads. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the intersection command executes, add the new file to the ArcMap screen. Highlight this 
new file by right clicking on its name on the left hand side of the screen. After right clicking on 
the layer name, choose the “Open Attributes” option. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After you intersect shape files, it is necessary to update the new layer’s area. The “subwta.shp” 
file already contained the Area of each cell with its corresponding ID number, but we are also 
interested in the area of roads within each cell. As highlighted below, you see the area of all the 
original cells that have dirt roads within them. We do not need to change this, but we need 
distinguish the areas of the original cells and the amount of road area in each cell. So we need to 
create two new columns of data. To do this, go to “Options” and click “Add Field”. Lets call this 
new column “Cell_Area”. This new column will basically take the values in the “Area” field 
highlighted and put these values in a new column to differentiate the cell area from the road area 
in each cell. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Right click the heading of this new column and choose “Calculate Values”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Double click AREA from the list and it should be placed in the large bottom box so that the 
Cell_Area = [AREA]. Click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the Cell_Area contains the values from the Area column, delete the Area column by right 
clicking on its heading and choosing delete. Next, we need to add one more field to represent the 
area of the dirt roads. So, go to “Options” and select “Add Field”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Call the new field “Road_Area” as shown. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to “Help” at the top of the screen and choose “ArcGIS Desktop Help”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the Help Index, type in “area” and select “calculating for polygons” under “area”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to “How to make field calculations”, then select “Updating area for shape file”. Under step 5, 
copy the VBA statement to update a polygons area. This is the equation that we will use to 
calculate the dirt road area in each cell. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Right click the “Road_Area” heading and choose “Calculate Values”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When the Field Calculator opens up, place a check mark in the Advanced option. In the Pre-
Logic VBA Script Code box, right click into the open box and Paste the copied formula that was 
just copied from the help section. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the “Road_Area” box below, type in “dblArea”. Click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now the Road_Area column shows the amount of dirt roads in each cell. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Close out ArcMap and locate the intersected dirt roads and AnnAGNPS cells file previous 
created and updated. Open the .dbf file of this GIS layer with Excel. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When opened, go to “File” and click “Save As”. Save this file as an .xls file to make it eaiser to 
work in. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After saving this intersected cells and roads file in a spreadsheet format, you can determine what 
Cell Numbers (or IDs) have dirt roads, and how much of the cells are occupied by dirt roads. For 
my analysis with the New River, I only referenced the cells that contained major amounts of dirt 
roads. Therefore, the cells that contained over 5 hectares or 5% of a cells area with dirt roads 
were placed in the AnnAGNPS model. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the ID of each cell that contained a certain area was found, the areas of dirt roads were 
identified in the AnnAGNPS Input Editor’s Classic Gully Data as shown below. Note that the 
“Gully ID” and the “Primary Cell ID” are the cell number. “Primary Drainage Area” is the area 
of the cell occupied by dirt roads. The head cut depth should always be set to 0.0. The erosion 
coefficient was found to be 0.01 while the erosion exponent was found to be 0.67 for dirt roads 
in the New River. In the land use classifications, the Dirt Roads field ID was 301 which must be 
included in the Management Field ID for each cell. After all the cells and dirt roads area are 
filled out in the Classic Gully Data file, click Accept. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the Classic Gully Data is entered into the AnnAGNPS Input Editor, go to File and Save the 
updated AnnAGNPS Input Editor. Minimize the Input Editor after saving. Don’t close this 
window out till the program finishes its computations. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Finally, we can execute the model. To execute, go to “AGNPS PL Model” and choose “Execute 
AnnAGNPS”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, a DOS screen will appear to go through all the calculations as shown. After the model 
finishes its calculations, the DOS screen will disappear. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the model finishes its computations, click YES when the program asks you if the 
AnnAGNPS model executed properly. If you feel like the program didn’t execute correctly, 
choose No and go to AGNPS PL Model and select the Display Error File. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To create the .dbf files for critical areas of sediment yield and other processes go to “AGNPS PL 
Model” and choose the “Create Average Annual *.dbf files”.  



 

 
 
 

 

 
 
 
 
 
 

Go the #4 folder of the project and the newly created .dbf files for this project are placed here. 
Every time you run the program, it places new .dbf files in the same place, so we need to create a 
new folder to move these files so they aren’t overwritten the next time the program is ran. 

Create a new folder with a unique name for the project in the #4 folder and move the new .dbf 
files to this folder. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Go to the #7 folder of the project and you will see all the text files created from the execution of 
the AnnAGNPS program. The program places the text output files in the same location at the end 
of each run. Therefore, we must create a unique folder to store these files so they aren’t 
overwritten when the program is ran again. So create a new folder with a unique name and copy 
and paste the files into the folder. 



 

 
 
 

 

 
 
 
 
 
 
 

After moving the output files into a new folder in the #7 folder directory, you can begin to 
analyze all the sediment and runoff values produced by the model. 

First, lets look at the Gauging Station output. This is a useful file for daily runoff and sediment 
yield values approximated on a daily basis for the defined outlet of the watershed. This file is 
useful for calibration purposes. 



 

 
 

 

 
 
 
 

Open the Gauging Station text file in WordPad to view the results. 

Next, look at the Event Sediment Yield (Mass) output file in WordPad. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is an example of the Event Sediment Yield (Mass) output file. This is useful to analyze the 
sediment yield produced during large storm events for individual cells. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, we can analyze the critical sources of sediment yield for the watershed. To do this, open 
ArcMap or equivalent GIS software as shown. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Add the “subwta.shp” file from the project folder in the #4 Folder. This is the shape file with the 
AnnAGNPS grid of flow cells. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, Open “AASYtay.dbf” file that was created by the model. This file will be located in the 
unique folder where the .dbf files were moved earlier in the #4 folder. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After the .dbf file is added, right click the AASYtay.dbf layer on the left side of the screen and 
click the “Display XY Data…”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select anything for the X Field and Y Field and select OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After a point file is created for the AASYtay Events, right click the “subwta” layer and choose 
“Joins and Relates” then “Join” as shown. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose “Join Attributes from a table”, and then choose “Cell_ID” as the field that the layer will 
join both sets of data. In the second field, choose the “AASYtay Events” data table to be joined 
with the layer. Finally, choose “CELLID” in the third field to have a common way of linking 
both sets of files. Click OK. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now, go to the “subwta” layer and open its Attributes Table as shown. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the attributes table, scroll to the right till you see the “AASYtay_Features.TOTAL” heading. 
This represents the average annual sediment yield in Mg/yr for each cell. Exit the attributes table 
after viewing this data. 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next, right click on the “subwta” layer and choose “Properties”. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the properties, go to “Symbology”. Click on “Quantities” and select the “Graduate Colors”. 
For the Fields Value, choose the “AASYtay_Features.TOTAL”. This will classify the different 
amounts of average annual sediment yield occurring on each cell. Click OK. 



 

 
 
 
 
 

Now you can see the critical sources of sediment yield occurring in the Montgomery Fork sub-
watershed. 


