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The University of Arizona Water Resources Research Center (WRRC) promotes
understanding of critical state and regional water management and policy issues through
research, community outreach and public education.

The Water Research and Planning Innovations for Dryland Systems (Water RAPIDS)
program at the WRRC specializes in assisting Arizona communities with their water and
natural resources planning needs. Our goal is to help communities balance securing future
water supplies for residential, commercial, industrial, and agricultural demands with water
needs of the natural environment.

We would like to acknowledge the irreplaceable assistance of Jan Holder, Bill Brandau,
Tahnee Robertson, Mark Apel, Marguerite Rodriguez and Deana Stone. We would also
like to thank the members of our Watershed Assessment Steering Committee for their
assistance in gathering data and reviewing this document.

Photo on the cover Gila River at Three-Way: Kelly Mott Lacroix, Arizona Water Atlas, Arizona
Department of Water Resources
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Chapter 1 - Introduction
The Gila River originates in the Mogollon Mountains of New Mexico and flows west across
Arizona to join the Colorado River at the California border near Yuma. The river drains the
southern half of the state of Arizona. The Upper Gila River Watershed is all the land drained
by the portion of the river to the East of Coolidge Dam, which impounds the San Carlos
Reservoir.

How to Use this Atlas
This atlas (the Atlas) is intended to be a repository of information about the natural, water,
and cultural resources of the Upper Gila River Watershed. Here, you can find information
about everything from the basic geography of the region – geology, soils, towns, and roads
– to maps tracking changes in watershed conditions – land use, forest fires, population,
and groundwater levels. The WRRC has also developed a GIS-based watershed model
called the Automated Geospatial Watershed Assessment (AGWA) for the Upper Gila
River Watershed to determine the impacts of changing land use characteristics on water
resources. Maps showing key outputs from this model are included in the last section of the
Atlas.
The Atlas can be used as a basic reference to learn about the resources of the Upper Gila
River Watershed. It is organized to provide quick access to a wide variety of maps and
information. The Atlas can also be used as a starting point for watershed planning. In order
to plan for the future, we need a common understanding of where we are today, and how
things have changed over time. Each map in the Atlas is selected to address a specific issue
that provides information essential for watershed planning. In addition, the Atlas provides a
common base of data for all stakeholders, so all participants in a planning process can begin
with the same understanding of the status of the watershed’s resources.

Project Purpose
This Atlas is the result of a joint effort between the Gila Watershed Partnership of Arizona
(GWP), Arizona Cooperative Extension (Extension), and The University of Arizona Water
Resources Research Center (WRRC). The Atlas was developed to answer several key
questions about the watershed: What are the current conditions of the natural resources?
What are the current conditions of the water resources? and How has the status of these
resources changed over time?

Photos by David Chan
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Through an extensive search, the WRRC compiled a substantial archive of watershed data.
This search focused on geospatial data – information that can be mapped using computer
software called a Geographic Information System (GIS). While this information is widely
available through a number of different public sources, the data are often fragmented,
and this disconnection makes it difficult to clearly view the current status of resources at
the watershed-scale. Although the emphasis of the Atlas is on the Arizona portion of the
watershed, we have included equivalent information for New Mexico when possible.
In addition to geospatial data, the Atlas includes information on the social and natural
history of the watershed, which provides important context for the interpretation of other
data included in the Atlas. In April 2013, GWP and WRRC hosted a special meeting to
develop a “shared history” for the Upper Gila River Watershed. Creating this history was
an opportunity for the members of the community to come together to share their memories
of significant events in the history of the region, and build on each other’s memories. These
memories were used to create a timeline of important events in the history of the watershed
to highlight the events and resources that are important to the community. The information
generated through the shared history exercise has been supplemented by additional
research conducted by the WRRC.
The purpose of the Atlas is to provide a clear, easy-to-access, and broad compilation
of information about watershed resources. The Atlas provides a starting point for future
watershed planning. It is a resource for learning about the basic history of the Upper Gila
River Watershed and the current status of local resources. The Atlas is primarily composed
of maps and a short explanation of each map’s content and purpose. Where appropriate
and when data are available, we also provide information about how specific resources have
changed over time.

Development of the Atlas
The data included in the Atlas is based directly on the interests of regional stakeholders.
Feedback from stakeholders was solicited through workshops, monthly GWP meetings, a
watershed assessment workgroup, and one-on-one discussions. From these conversations,
it was clear stakeholders were interested in seeing a variety of data types mapped –
everything from the locations of dams and water diversion structures to areas of critical
habitat for threatened and endangered species. Though not every type of data or information
could be obtained in a form that can be represented on a map, the WRRC has included as
many as possible.

Photos by David Chan, and Kelly Mott Lacroix, Arizona Water Atlas
Arizona Department Water Resources
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The Atlas draws on a wide array of available data from a variety of sources. This data was
collected, evaluated for accuracy and consistency of format, input to a GIS, and analyzed.
Sources of data include but are not limited to:
• Arizona Department of Water Resources (ADWR)
• Arizona Game and Fish Department (AGFD)
• Arizona State Land Department (ASLD)
• Bureau of Land Management (BLM)
• County and local governments
• National Resource Conservation Service (NRCS)
• The University of Arizona
• US Fish and Wildlife Service (USFWS)
• US Forest Service (USFS)
• US Geological Survey (USGS)
The following is the technical description of the process used to create the computer
database associated with this Atlas. Understanding this process is not essential for using
the Atlas. All datasets used to create the Atlas were checked for accuracy to ensure they
were the most accurate and up-to-date sources available. The WRRC used ESRI ® GIS
software to compile, map, and analyze the data. To ensure consistent spatial formatting,
all data were projected into the same coordinate system to create a spatially-relatable
database, to accurately represent these spatial data from different sources. The WRRC
then separated data by hydrologic subbasin using 8-digit hydrologic unit codes (HUCs)
designated by the USGS. The USGS-defined HUCs provide a standardized, watershedbased unit for analysis. HUCs were used to limit the extent of data analyzed to only the
features within the Upper Gila River Watershed. These data were then used to create
the geodatabase, which acts as a central repository for all of the information needed to
create the maps in the Atlas. A geodatabase is a geo-referenced (all data have a spatial
component) computer database (system for storing, querying, and accessing data).
Once all of the data were projected, formatted and added to the geodatabase, maps were
assembled. The maps contain carefully chosen data layers and symbols based on various
themes (e.g. physical geography, political geography) and changes to the landscape. Each
map is accompanied by a narrative written to describe the map’s theme and to highlight the
watershed features.

Photos by David Chan, and Kelly Mott Lacroix, Arizona Water Atlas
Arizona Department Water Resources
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Figure 1-1 Regional Geographic Context
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Regional Geographic Context
Watersheds have important physical boundaries that are not always contiguous with political
boundaries. The Upper Gila River Watershed has an area of approximately 9.7 million acres
(39,350km2) that straddles the Arizona-New Mexico border, with 48.4% of that total area
located Arizona, and the remaining 51.6% in New Mexico.
Spatial data gathered for the Atlas were collected on the basis of physical as well as political
boundaries. Some data used was collected and distributed by the states, while agencies
of the federal government are responsible for the rest. Each state and federal agency
uses a slightly different system to manage their data. State generated information tends to
be bounded by state lines. For instance, water rights are administered at the state level;
comparable data from both Arizona and New Mexico is not readily available.
Data for federal agencies is generated for regions or the entire country, but details can be
lost at this coarser-scale. Another level of complexity are the inconsistent regional systems
used by federal agencies. The Environmental Protection Agency and the Department of the
Interior (i.e. USGS, BLM) assign Arizona and New Mexico to separate regions. In contrast,
the USFS places the states into the same region.
These discrepancies make consistent representation of the entire watershed challenging.
Where possible maps in the Atlas display the entire watershed.

Photos left to right: Cottonwoods on Gila River, Safford Valley Pasture, Gila River by David Chan
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