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Problem Statement
Global climate change and water shortage are just two looming threats to our way of life in 
the Southwest.  The need to plan and account for changing conditions in our landscapes and 
watersheds is critical so that we can better manage our resources to ensure they endure into 
the future.  With the advent of spatially distributed hydrologic models, we can model 
hydrologic and related processes and their interactions with topography, vegetation, soils and 
climate to better model our environment; however the models typically have extensive data 
requirements and complex inputs that limit their usability. 

Introduction
Planning and assessment needs in land and water resources management are evolving from 
simple, local-scale problems towards complex, spatially explicit regional ones. 

The USDA-ARS Southwest Watershed Research Center, in cooperation with the U.S. EPA 
Office of Research and Development, has developed a GIS tool to facilitate this process. A 
geographic information system (GIS) provides the framework within which spatially-
distributed data are collected and used to prepare model input files and to evaluate model 
results.

Initial assessment of surface 
runoff  on the Upper San 
Pedro Basin, SE Arizona, 
using SWAT

Further simulation 
performed with KINEROS2 
for an at-risk 
subwatershed (sediment 
yield)

KINEROS
The KINematic Runoff and EROSion 
model, KINEROS2, is an event-oriented, 
physically-based model developed by the 
USDA-ARS to describe the processes of 
interception, infiltration, surface runoff 
and erosion from small watersheds (< 
100km2). Watersheds are represented 
by a network of planes and channels, 
allowing rainfall, infiltration, runoff, and 
erosion parameters to vary spatially. 

KINEROS2 can be used to determine 
the effects of various artificial features 
such as urban developments, small 
detention reservoirs, or lined channels on 
flood hydrographs and sediment yield.

SWAT
The Soil Water Assessment Tool is a quasi-
distributed model developed at the USDA-
ARS to predict the impact of land 
management practices on water, sediment, 
and agricultural chemical yields in large (basin 
scale), complex watersheds with varying soils, 
land use and management conditions over 
long periods of time (> 1 year).

SWAT is a continuous, i.e. a long-term yield 
model, using daily average input values; it is 
not designed to simulate detailed, single-event 
flood routing. Major components include 
hydrology, erosion and sedimentation, crop 
growth, soil temperature, weather, nutrients, 
pesticides, and agricultural management.

AGWA was developed under the 
following guidelines:

•Provide simple, direct, and 
repeatable method for 
hydrologic model 
parameterization
•Use only basic, obtainable 
GIS data
•Be compatible with other 
geospatial watershed-based 
environmental analysis 
software
•Be useful for scenario and  
alternative futures simulation 
work at multiple scales

Nested Watersheds
Using AGWA
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Prepare the raster inputs. AGWA uses Digital 
Elevation Models (DEMs), flow direction and 
flow accumulation grids.

Run the model and view results. AGWA 
creates all of the necessary input files and 
executes the model. Users can then import 
the results and select from several available 
outputs. Simulations can be compared by 
examining percent or absolute change.

Generate precipitation files for the selected 
model. AGWA can create properly formatted 
files for uniform 
or spatially distributed rainfall inputs.

Parameterize the watershed for soils and land 
cover. The watershed is intersected with the 
soil coverage and land cover raster to 
determine model parameters.

Delineate and discretize the watershed. Using 
a user-specified outlet and contributing 
source area, AGWA determines the outline 
and subdivides it into elements required 
for the selected model. Internal breakpoints 
can be used.

Model Outputs

Percent Error 
Peak Sediment Discharge

Sediment YieldSediment Discharge
Water YieldChannel Scour
Transmission LossPeak Flow
Surface RunoffSediment Yield
PercolationRunoff
EvapotranspirationPlane Infiltration
PrecipitationChannel Infiltration
SWATKINEROS

AGWA, AGWA2,  and 
dotAGWA
AGWA, AGWA2, and dotAGWA utilize 
ESRI software products. For the user 
interface and data management, AGWA 
uses ArcView 3.x, AGWA2 uses ArcGIS 
9.x Desktop, while dotAGWA uses ArcGIS 
9.x Server and ArcSDE. AGWA uses the 
native programming language to ArcView 
3.x, Avenue, while both both AGWA2 and 
dotAGWA rely on ArcObjects from the 
ArcGIS 9.x software suite for their core 
functionality.

SWAT TMDL 
Analysis
Available outputs include:
• Sediment Yield (t/ha)
• Organic Nitrogen (kg)
• Organic Phosphorus (kg)
• Mineral Phosphorus (kg)
• Surface NO3 (kg/ha)
• Soluble Phosphorus (kg/ha)
• Nitrate, Nitrite and 
   Ammonium concentrations

Watershed Groups

Riparian Buffers

Land Cover Modification Tool
Types of land cover change
•Change one land cover type to another within a user defined area
•Change entire user defined area to new land cover type
•Apply a random land cover pattern to a polygon map
•Analyze a fire with a burn severity map

Original Land cover        Burn Severity map          New Land cover
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Additional 
Features
•SWAT Hydrologic 
Response Units
•CSA Enforcement
•Metadata
•SSURGO Tool
•Spatially distributed 
KINEROS precipitation
•Additional results 
visualization options

Southwest Applications*
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