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rainfall maps can quickly be 4
converted to a flood inundation
map through an application
called “Map2Map.” Map2Map
makes use of the ArcGIS version
9 Model Builder, a visual
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"\ water resources information
infrastructure for a region.
This infrastructure takes time
and effort to build, but once
constructed, creates a robust
framework for integrating

environment for linking tasks in /  Rain gages hydrologic simulation models
an automated workflow sequence. f‘_ Mexrad -" Water Quality, and conducting analyses

with a degree of speed and
Arc Hydro for River 1 sophistication otherwise
Basin Hydrology | \ : Hinter qTIll}' difficult or impossible to
The Texas Commission for  Planming j—ﬂ“‘Tﬁ pcing

Environmental Quality (TCEQ)
implemented a customized
version of Arc Hydro called A\

Enmm

attain. For a simple water
resources project, much of
this sophistication may be

/

“WRAP Hydro” for supporting
the Water Rights Analysis
Package (WRAP), a long-term hydrologic
simulation model used for analyzing water
availability at water permit locations. The
WRAP process calls for simulation of
monthly naturalized flows for about 50
years at each control point on the river
network where one or more water permits
have been issued. The larger river basins
in Texas have hundreds or even thousands
of these control points. At each of them,
the drainage area is delineated using a
digital elevation model, then linked to

the river and stream network so that their
hydrologic connectivity can be determined
automatically. In addition, the flow length
along the stream network between the
control points is determined to allow for
seepage loss computations.

During the five-year period from 1998 to
2003, TCEQ compiled geospatial data for
more than 10,000 control points on the 23
river and coastal basins of Texas, ending
with the Rio Grande basin. Building Arc
Hydro for the Rio Grande was particularly
challenging because the standardized

GIS data from USGS on the U.S. side
(watersheds and subwatersheds) had to
be combined with comparable data on the
Mexican side (cuencas and subcuencas)
to form a seamless, binational database.
The portion of the Rio Grande basin
draining to the Texas border from Mexico
was divided into 16 subregions, nine on
the U.S. side and seven on the Mexican
side. Using a 30-meter digital elevation
model, watersheds were delineated for
each subregion separately, then combined
with the vector river network to form a

San Antonio regional watershed modeling system.

coherent model for the entire basin.
Without the formality of the Arc Hydro
and WRAP Hydro data models and tools,
this task would have been impossible. The
Mexican National Water Commission is
providing additional detail to incorporate
representation of the Mexican side of the
database. This binational geodatabase
uniquely allows analysis of water
availability for the U.S. side alone, the
Mexican side alone, or both together, thus
serving the needs of water management
institutions on both sides of the border.

Conclusions

The San Antonio and Rio Grande examples
show that Arc Hydro effectively provides

a basis for developing an integrated

superfluous, but the basic
tasks that the Arc Hydro tools
perform, such as watershed delineation and
stream network definition, are still useful.
Arc Hydro is currently suitable only for
surface water resources, but a companion
data model to describe groundwater
resources is being developed.

The creation of the Arc Hydro data model,

tools, and applications involves a large team of
people including CRWR graduate students, ESRI
professional staff, and many project collaborators
and sponsors, to all of whom the author is indebted.
Contact David Maidment at

maidment @mail.utexas.edu.

Further Reading.

Maidment, D.R., Arc Hydro: GIS for Water
Resources, ESRI Press, Redlands CA, 2002.
(see “Arc Hydro” under GlScience at
gis.esri.com/esripress.)
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