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Distribution and I nstallation

MapWindow must be installed first (from http://www.mapwindow.com).

MWAGNPS Plug-in: download and run the installer. Y ou do not have to install in the
suggested folder, but you must make sure you install to afolder in the MapWindow tree, or
MapWindow will not find the plug-in when it starts.

Duffins Creek Data.zip: download and extract as suggested below (keep path and folder
information when extracting):

Suggested Folder Structure
Suggested structure of the folders that will contain the files required to create a project

Project_Nameé\.

Grids\
folder to store the model grids.*

Maps\
folder to store the DEM and Map (shape files) data. Also contains a sub-folder with
raster versions of the landuse and soil maps.

Scenarios\
folder to store the AGNPS database files.

When you unzip Duffins Creek Data.zip you will get this structure (inside afolder called
MWAGNPS_Projects), with Duffins as the project name, and an additional folder
Duffins\Examples containing the files generated from this tutorial, so that you can inspect them.
They were not placed in Duffins\Grids and Duffins\Scenarios folder s to prevent you getting
[File already exists[ivarnings when you run the tutorial

! Theterm [gridCis used in this document to refer to an array of square cells used by AGNPS. We will refer to the
kind of GI'S map sometimes called agrid as a [raster(]


http://www.mapwindow.com

Sour ce Digital Data (Maps'DEM)

In terms of map data, a vast source of information is available but difficult to insert into a model
such as AGNPS. The magjor asset of a GIS approach is to automatically extract the required
information to calcul ate the model data.

Depending on the topography of the watershed and the configuration of the grid, some variables
(e.g. receiving cell, flow direction, and slope) are topographically related. Others are functions
of the soil type and land cover (e.g. K factor, ManningEs n, and SCS curve number).

Severa files are needed to implement an AGNPS simulation. The main source files are shape
(soil and land maps) and ascii (Digital Elevation Model - DEM) files. For each map source here
is the minimum information needed to be able to use the interface:

1) Watershed § polygon shape file (single boundary layer)
2) DEM 8§ ascii raster file.

3) Soil § polygon shape file with soil texture attributes. A raster may be used instead: the plug-in
will convert it to a shapefile.

4) Landuse 8 polygon shape file with land class attributes. . A raster may be used instead: the
plug-in will convert it to a shapefile.

Note: The user can explore the example files supplied with the plug-in. The attributes for the
soil shapefilearein the SOIL_CLASS field and LAND_COVER shows the categories for the
land shapefile.
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Creating an AGNPS Project in MapWindow

MapWindow serves as the main map engine used to display spatial information in the form of
geographic layers and to extract the model dataviathe MWAGNPS plug-in. At this point, al
the maps and the DEM data are stored in separate folders as shape and raster files (note that the
map projection is UTM?). Eventually all the modeled scenarios will also be stored as a
combination of an Access database file with an associated grid as a shape file, both stored in the
Scenarios folder.

Createa Grid

We will start by creating the grid, and then use that as the basis for creating the database. Open
MapWindow, make sure the MWAGNPS plug-in is selected, and proceed as follows:

Click the MWAGNPS plug-in entry above the tool bar.
From the Grid Shape menu select Create New Grid.

<% MWAGNPS

ATERBASE

Exit

Y ou will be prompted to select awatershed shapefile. Thisfile must contain asingle
polygon, the boundary of the watershed. Browseto

C:\MWAGNPS_Pr ojects\Duffins\M aps and select Duff_wshd.shp and click
This adds the watershed boundary map to the MapWindow display and brings up the
Create AGNPS Grid dialogue.

Left-click on the map to set the origin of the NW corner (top-left). At thispoint agrid
with the default valuesis displayed on top of the watershed.

2 The projection needs to be an equal area projection, i.e. one in which each cell of araster or pixel on the display
represents the same area, and with the meter as the unit of length. UTM isamost equal area, especially for
moderate sized grids, and is convenient to use across the world.



Adjust the size of the grid to 2 km and the number of rowsto 13 and columnsto 10 in
order to cover the entire watershed. If needed, reposition the grid by clicking again on
the map. When changing the properties, click the button to redraw the grid as
many times as required. You can if you wish set the latitude and longitude of the corner
by typing them in before clicking Reset. The values 4878000 and 640000 will give you
the same grid as used in this document.

% Create AGMNPS Grid

Gnd Properties
Origin MY corner [left chick to set)
Latitude [Morthing) Longitude [E azting)
/ 4378000 | |540000 |
./ Rows: [13 4 Size [kl
ATERBASE Cols: Angle [ EI
| Reset | | cip ][50 | % [JDwideCel | save | [ Est |

When the grid covers most of the watershed, type in the percentage valueto use asa
threshold to automatically select which cells to keep and which ones to remove.

Note: The 50% default value assumes that a grid cell will be kept if its resulting area
from the intersection with the watershed is at least 50% of the cell area.

Click the button to automatically remove the cells with less intersected area than
the selected threshold percentage.
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If not pleased with the grid, you can repeat the clipping and refreshing as many times as
needed. Note that thereis no manual adding or deleting of grid cells, soif you need to
have more cells, reduce the threshold percentage value.

Y ou can also angle the grid to get a better fit. Type for example 10 into the Angle box
and click in the map to set the top left corner. The new grid will be rotated by 10°
clockwise. Typing anegative angle will rotate the grid anti-clockwise.

Subdivision is enabled after clipping the grid. Check the Divide Cell option and click on
the grid cell if you want to subdivideit (thistutorial does not use subdivisions).

When ready to save the new grid, click the button.

Select the Grids folder and save as:

C:\MWAGNPS _Projects\Duffins\Grids\Duff_2km.shp

Thiswill storethe grid as a shape file that can be used multiple times for different
scenarios, or for later modification if required.

Note: If you can£t recreate agrid similar to the onein the figure, you can use the one supplied
with the plug-in in the Examples\Grids folder.

Click to close the Create AGNPS Grid window.



Create the Project

Use: File\Save As:
C:\MWAGNPS _Projects\Duffins\ Duffins AGNPS.mwprj

AGNPS Scenarios (Access database + grid shapefile)
Create the AGNPS Database

From the AGNPS Database menu select Create New Database. The dialog Create
AGNPS Database will open requesting the names of the database and grid to use.

A check is made for an already loaded grid layer, in which case, as here, it is suggested as
the grid.

< MWAGNPS

Grid Shape RAelEE =M Model Daka  Run Model  Model Qukput  Scenatios

_reake Jatabase

Open Existing Database

/4

ATERBASE

Exit

For the name of the new database, browse to the Scenarios folder and give a descriptive
name for thefile:

C:\MWAGNPS_Projects\Duffins\Scenarios\Duff_BaseCase 2km.mdb

Use the suggested grid shapefile:

C:\MWAGNPS _Projects\Duffins\Grids\Duff_2km.shp

= Create AGNMPS Datahase

Mame far Mew AGNPS Databasze:
| SO AGMPS_Projects'Duffinstscenarios'Duff_BaseCase_2km.md E]

Select a Grid Shape File;

/ :C:'I.Mt-'\.l'AGNF‘S_Pru:ﬁects'l.DuffinS\.Grids'l.Duff_ka.shp E]
ATER BA SE Creste AGNPS Database ] | et |




Click on the| Create AGNPS Database \ button. If awarning for an un-projected layer
appears, reply with the option to use the current projection.

When done, click the| OK ] button. The selected grid will have been copied and
renamed to match the name of the AGNPS database and stored in the Scenarios folder.
(Note: in the map legend, the grid name gets replaced anytime a new database is opened,
the grid being replaced with the one attached to the AGNPS Access database).

Click to close the Create AGNPS Database window.

Input Watershed Data

From the Model Data menu select Watershed Data
The dialog for the general watershed datawill open indicating the currently active

database.
- Watershed Data E|
Currently Open:
AGHPS Database:
COMAMAGNPS Projects'Duffins\Scenarios\Duff_BaseCase 2km.mdkb E]

Initial Wiatershed Data
Wistershed [Duffins Creek

Description:  |Duff baze caze 2km
Major Cells: Areq of one
/ Total Cells: Msior Cel

Total Storm Precipitation (inches): |1
ATERBASE

Mittrogen Concentration in Raintfall (ppm): [1.00

Antecedert Sail Moisture Condition
O |-Dopye G} Il-&verage O ll-Mearly Saturated
Energy Intensity Factor Peak Flow Method

) Bl - value: |:| ) AGNPS
® Durstion © TReS
t

s T B Shape Factar
' : () K coefficient

Geomorphic Calculations '@' % runoff
(= vez ()Mo Yalue of K or %
’ Save to Databaze ] [ Exit ]

The number of cells and the area of one base cell are calculated automatically when
creating the grid.

Input the required datain the Initial Watershed Data section: in this case, enter Duffins
Creek asthe Watershed, type in a Description to identify the scenario (e.g. Base case
2km).



Fill intherest of the data: 1 inch as the Total Sorm Precipitation, select Duration and set
10 hours as the duration value and select 3.11 as the Sorm Type.

Leave the rest of the options with the default values (T R55 under Peak Flow Method, %
runoff under Shape Factor with a% of 37.5, Yes for Geomorphic Calculations and |1 -
Aver age for the Antecedent Soil Moisture Condition).

Note: When entering the precipitation and storm duration data for this example, do so by
typing in the desired rainfall amount and the duration time in hours. The [20] button offers
some suggested intensities for the user to select from. Additional information on the different
variables, unitsand LUT or suggested values, refer to the Appendix: Lookup Tables and
Values for AGNPS[ &t the end of this document.

When ready, click the| Save to Database | button. After the confirmation message Click
to close the Watershed Data diaog.

Extract DEM Data

From the Model Data menu select Extract DEM

The currently open database should be (if not, open it):

C:\MWAGNPS _Projects\Duffins\Scenarios\Duff_BaseCase 2km.mdb

Select the DEM file: C:\MWAGNPS_Pr oj ects\Duffins\M aps\ Duffins 100mDEM .asc

Click the button.

% Extract DEM Data

Currently Cpen:

AGMPS Databaze:
CoNAGHNPS _Projects\Dutfins'Scenarioz\Duff_BazeCase_2km mdb [:]

DEM ascii File
COhNAGHNPS_Projects\DutfinsWaps Duffing_100mDEM asc E]
// Status:
ATERBASE [ ea | [ o2 ]

When done, a message with the elapsed processing time will appear and the estimated
flow directions from grid cell to grid cell will be displayed in the map view.

It may be that you get a message [Cannot find drainage cell for nCivhere nisacell
number. This can happen when a cell overlaps the edge of the watershed. The problem
can be fixed by manually editing the flow direction for the cell § see below.

Click to close the dialog.



Edit Flow Directions

To verify the directions, load the rivers with the| + (Add Layer) | button:
C:\MWAGNPS _Projects\Duffins\Maps\ Duff_rivers.shp

and if necessary shift it above the DEM in the Legend pane. For good visual resultsitis
agood ideato make the watershed map pale and dlightly transparent. To do this, right
click onitslegend entry and select Properties to open the Legend Editor. Make sure
Show Fill isTrue, set the Fill Color to something pale, and set Transparency Percent to
50.. Kill the Legend Editor by clicking on the cross at the top right.

Using the Edit Flow Direction from the Model Data menu, the color and thickness of the
arrows can be edited (e.g. change color to blue and increase the thickness to 2).
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Within the same editor, if required, the user can change any of the flow directionsto
match the drainage (rivers) in the background.

For example cell 61000 would seem to follow a more natural path by draining into cell
number 66000. Click on cell 61000 (first left click on the map). This highlights the
adjacent cells. Make it drain to 66000 (second left click). Repeat for cell 66000 to 69000

and click [Save].
Click to close the dialog.

Extract Map Data

From the Model Data menu select Extract MAP
Select the map files:

Soil: C:\MWAGNPS_Projects\Duffins\M aps\Duff_soils.shp
Soil texturefield: SOIL_CLASS

Landuse: C:\MWAGNPS_Projects\Duffins\M aps\Duff landuse.shp
Land cover field: LAND COVER

<% Extract MAP Data rg|
Currertly Open:
AGHNPS Database:
COhAAGHPS_Projects\Dutfins'Scenarioz'Duff_BazeCaze_2km.mdb E]
MAP Files
Zail:
COWMAAGNPS_Projectz'Duffinsaps'Duff_soilz shp E]
/ Select soil texture
|S0IL_CLASS v
ATERBASE |
Landuse:
COWAGHNPS_Projects'DuffinzsWapz'Duff_landuse shp E]
Select land cover
|LAND_COVER v/
= AN ERERERRERRERNENER
[ Extract | [ Exit ]

Click the button.

When done the elapsed time will be displayed.

Click to close the dialog.



Note that when the maps are added viathe file selection, the layers, if not present aready, are
added to the map.

The user can edit the colors and legends with the legend editor of MapWindow. Double
click on the legend entry for the layer to edit and change the desired properties.

Edit Cell Data and Additional Input

From the Model Data menu select Edit Cell Data.



