U.S. Geological Survey Streamgage Network in the Upper
Colorado River Basin—Recording the Hydrologic History
of the Western United States

Plain Language Summary

The Colorado River Basin provides critical water resources for millions of people.
Streamgages have been collecting real-time data since the late 1800s and providing
long-term information on hydrologic changes and processes in the basin. Advancements
in monitoring technologies and data collection improve the understanding of complex
processes affecting water quantity, quality, and availability for effective management
across the basin.

Introduction

Water supply in the Western United States is an essential resource, and the
collection of accurate and timely water information is fundamental to effectively managing
water resources in the region. Efforts to document the hydrology in the Colorado River Basin
are vital to life in the Western United States (Bureau of Reclamation [Reclamation], 2021).
These efforts began as far back as the initial John Wesley Powell exploration of the
Colorado River and its tributaries in the summer of 1869 (Powell, 1875). Shortly after,
the U.S. Geological Survey (USGS) was created in 1879 (Rabbit, 1975), and the first
USGS systematic measurement of streamflow began at the first streamgage, 08279500
Rio Grande at Embudo, New Mexico, in 1889 (LaVista, 2014).

During its 146-year existence, the USGS has served the citizens of the United
States in many roles, notably through long-standing stewardship in water science.

For example, the USGS has collected hydrologic information at strategic locations
within the Western United States (figs. 1, 2) to support water resource management,
flood forecasting and response, interbasin water transfers, hydropower generation,
municipal and agricultural water supplies (fig. 3), food security, recreation, habitat
preservation, international treaty obligations and river compact compliance, and the
operation of major water-storage projects, including Lake Powell and Lake Mead
bordering Utah and Arizona, and Nevada and Arizona, respectively (USGS, 2025a).



Importance of Water Resources in the Colorado River Basin

Upper Colorado
River Basin

The Colorado River has been described as the hardest working river in the Western United States
because it has a 240,000 square mile drainage area that provides, among many other uses, water supplies
¢ ’-‘~_ _— for about 40 million people, 29 Tribes, 7 States, and 2 countries and supports irrigation of about 4.5 million
/ 7 e acres of land, making it a critically important natural and economic resource for the Western United States.

The Colorado River Basin includes parts of seven Western States—Arizona, California, Colorado, Nevada,
New Mexico, Utah, and Wyoming—and is also shared with Mexico (Reclamation, 2021). The Upper
} Colorado River Basin is delineated by the area upstream from USGS streamgage 09380000, Colorado
‘\She_ye_“(“)e_g River at Lees Ferry, Arizona, which includes the Paria River Basin drainage area (fig. 4). The Upper
‘ ™  Colorado River Basin is approximately 130,000 square miles, less than half the Colorado River Basin
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Hydrologic Data Collection in the Upper Colorado River Basin
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The USGS operates a core network of real-time streamgages that provide long-term
records of hydrologic conditions and deliver accurate documentation of the Upper Colorado
River Basin’s water resources. The oldest USGS streamgages in the Upper Colorado
River Basin are USGS 09315000 Green River at Green River, Utah, and USGS 09152500

Gunnison River near Grand Junction, Colorado (figs. 1, 4). These streamgages were put
into service in 1894 and have continued to collect data for the past 130 years. As of
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14,500 July 30, 2025, the USGS operates 352 streamgages in the Upper Colorado River
108° Basin, 33 of which are designated as “Centennial” streamgages because each
has more than 100 years of recorded data (USGS, 2025b). The number
2,000

of streamgages in the USGS network has substantially increased across
the Upper Colorado River Basin during recent years with the potential for
continued growth.

In addition to streamflow data, USGS hydrologic data
collection is being enhanced in the Upper Colorado River Basin
to include snowpack, soil moisture, water quality, groundwater,
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Innovation and New Monitoring Technology

Recent advancements in hydrologic monitoring technologies have
resulted in the modernization of the USGS network in the Upper Colorado
River Basin. The addition of new continuous measurements collected at
existing streamgages, use of improved measuring devices for staff to deploy
in the field, and more robust computational software all enhance data
collection activities in the Upper Colorado River Basin. These combined
advancements are improving data quality collected by the streamgages
and increasing efficiency for field staff. Additional measurements
collected at USGS streamgages include precipitation, surface velocity,
water temperature, specific conductance, dissolved oxygen, turbidity,
pH, and nitrate (USGS, 2025b). New sensor technologies deployed by
field staff include noncontact velocity sensors, real-time cameras (fig. 6),
underice sensors, submersible velocity measuring devices, light detection
and ranging (lidar) sensors, and uncrewed aircraft systems. Combining
enhanced data collection at USGS streamgages, coupled with additional
measuring technologies for use by field staff, has resulted in an improved
understanding of the hydrology of the Upper Colorado River Basin
(USGS, 2025c; fig. 74, B). The network now benefits from more accurate
measurements at streamgages, better quality data during floods and
droughts, better data collection during ice conditions, and overall improved
operations that maximize data collection efficiency by using additional data
streams to prioritize field campaigns.

Streamgage Network Funding Partners

Support for the USGS streamgage network within the Upper Colorado
River Basin is generated from a mixture of federally appropriated and
cooperator-funded dollars, ensuring the inclusion of many stakeholder
interests to broaden data collection efforts. The streamgage network is
funded through agreements with more than 75 Federal, Tribal, State,
and local partners. These agreements leverage funding Congressionally
appropriated to the USGS with cooperative funds provided by partners
to support a robust and efficient network of data collection that aids
water managers and others in making informed decisions regarding the
protection of life and property, the environment, and the economy within
the Upper Colorado River Basin (fig. 8).
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