


May/June 2004 • Southwest Hydrology • 29

Dave Goodrich, Ph.D., Darius Semmens, 
Ph.D., and Averil Cate – USDA ARS 

•AGWA (“Dot AGWA”) is the Web 
version of the Automated Geospatial 
Watershed Assessment tool developed by 
the USDA’s Agricultural Research Service, 
in cooperation with the Environmental 
Protection Agency and the University 
of Arizona. AGWA was developed as a 
multipurpose hydrologic analysis system 
for use by watershed, water resource, land 
use, and biological resource managers 
and scientists developing watershed and 
basin-scale studies. AGWA incorporates 
several spatial datasets, GIS mapping, 
analysis, and visualization tools, and 
surface water hydrologic models into one 
package, providing easy access to these 
features. The current version of AGWA 
is a desktop-based application driven by 
ESRI’s ArcView 3.x software (see 
tucson.ars.ag.gov/agwa/).

•AGWA is currently being developed 
at the USDA’s Southwest Watershed 
Research Center, also with the University 
of Arizona’s Watershed Resources 
Program and EPA. •AGWA takes the 
same features in AGWA and makes them 
available through a Web-based interface. 
•AGWA uses ESRI’s ArcIMS and Spatial 
Data Engine (SDE) and Oracle’s spatial 
database to provide the GIS data and 
interactions. •AGWA also uses Java-
based Web server technology to connect 
the surface water hydrologic models to 
the application. The user is no longer 
restricted to the desktop version of the 
application, but can access the program 
remotely using a Web browser. The tool 
leverages client-server architecture so 
that changes and improvements in core 
components will not disrupt end-user 
interaction with the application. Because 
the application is Web-based, users also 
have immediate access to the latest 
versions of the software and GIS data. 
•AGWA will be available in late 2004 or 
early 2005.

For more information, contact David Goodrich at 
602-437-1702 x241 or dgoodrich@uswcl.ars.ag.gov.
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A GIS technique was used to evaluate 
the magnitude and significance of 
phreatophyte evapotranspiration 

(ET) from riparian areas along the Pecos 
River in southeastern New Mexico. The 
magnitude of ET was then compared 
with other water-balance components of 
the Carlsbad Area Groundwater Model 
(CAGW), which is used to evaluate 
management alternatives for the Pecos 
River. The CAGW is a MODFLOW 
model that simulates groundwater flow 
in the Capitan Reef and the overlying 
alluvial aquifer in the Pecos River Basin 
from Lake Avalon to the Malaga Bend. 
It simulates surface-water irrigation, 
groundwater diversions, transmission 
losses, and return flows. It also predicts 
base inflows to the Pecos River. Riparian 
ET is a potentially significant part of the 
water balance for the model, and thus must 
be evaluated and quantified.

A literature search was conducted to 
determine the rates of evaporation (EV) 
and ET for specified surface cover types 
in the CAGW model area. An ArcView 
shapefile of land cover types developed 
from aerial photography was used to 
determine riparian areas along the Pecos 
River and its tributaries. The cover types 
in the GIS coverage included cattail/

bullrush aspect, salt cedar, shrub wetlands 
(such as willow), and wet flats (mud flats 
with little or no vegetation). While the 
GIS coverage provides a good first 
estimate, additional field checking 
may be required. For example, areas 
designated “wet flats” may need to be 
reevaluated because wet conditions in 
these areas may occur only during certain 
flow regimes, or the areas may in fact be 
dry the majority of the time.

The EV/ET rates for each of the cover 
types were tabulated from available 
published literature sources. Annual 
ET rates were calculated from daily 
values given in the published sources. 
An attempt was made to extrapolate 
growing-season-length data over a one-
year period. Most ET occurs during the 
growing season; therefore, data that 
were recorded only for the duration of 
the growing season were multiplied by 
1.18 (100/85) to estimate annual rates. 
The annual EV and ET rates were then 
multiplied by the areal extent of each 
cover type (calculated using a GIS) 
to determine the water loss for each 
cover type within the CAGW active 
model layer one area. These results are 
tabulated below.

Contact David Jordan at djordan@intera.com or 
505-246-1600 and Peggy Barroll at 
pbarroll@ose.state.nm.us or 505-827-6133.

Riparian Evapotranspiration Water Loss Estimates from the CAGW Model

 Cover Type Acres1

ET Loss (acre-feet/yr) 
% of

Total ETLow High Average

Shrub Wetlands (Willows, etc.) 4 12 16 14 0.1%

Cattail/Bullrush 305 1,127 1,310 1,205 10%

Salt Cedar 824 1,281 19,907 5,449 44%

Wet Flats (mud) 1,824 3,030 8,333 5,682 46%

Totals 2,956 5,450 29,565 12,348 100%
1Acreages calculated from GIS coverage
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