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FOR IMMEDIATE RELEASE
 
Tree-Ring Data Reveal Greater Variations in Colorado River
Flows Than Previously Assumed; Extended Droughts Are Recurrent, 
May Become More Severe Because of Higher Temps
 
LAS VEGAS -- Tree-ring based reconstructions of the Colorado River's flow over hundreds of years show that average annual flows 
vary more than previously assumed and that extended droughts are not uncommon, says a new report from the National Research 
Council.  Future droughts may be longer and more severe because of a regional warming trend that shows no signs of dissipating, 
the report adds.  It also states that a preponderance of evidence suggests that rising temperatures will reduce the river's flow and 
water supplies.  Coping with water shortages is becoming more difficult because of rapid population growth, and technology and 
conservation will not provide a panacea for dealing with limited water supplies in the long run, the report warns. 
 
The Colorado River basin covers 240,000 square miles and extends over seven states and a portion of northwestern Mexico.  The 
river's annual average flow of roughly 15 million acre-feet of water is used by tens of millions of Americans for drinking and other 
household uses, agriculture, landscape irrigation, hydroelectric power, and rafting and other recreational activities.  The river also is 
home to diverse ecological habitats and is central to hundreds of miles of beautiful vistas that it carved out over millions of years, 
including the Grand Canyon.
 
Exceptionally dry conditions in much of the Colorado River basin in recent years, along with new streamflow reconstructions based 
on tree-ring data, prompted the Research Council to convene a committee to examine how hydroclimatic trends might affect the 
river's future flows.
 
For many years, understanding of the river's flow was based primarily on records from stream gages.  But the tree-ring data is 
transforming that understanding by demonstrating that the river occasionally shifts into decades-long periods in which average flows 
are lower, or higher, than the 15 million acre-feet average of the gaged record.  In particular, the tree-ring reconstructions show that 
the years 1905-1920 were exceptionally wet, which is significant because the Colorado River Compact that governs the allocation of 
water between upper and lower basin states was signed in 1922, when it was assumed that annual average river flow was closer to 
16.4 million acre-feet.  Tree-ring data also indicate that extended droughts are a recurrent feature of the basin's climate.
 
The tree-ring reconstructions, coupled with temperature trends and projections, suggest that extended droughts will recur and may 
be more severe than recent droughts, the report says.  Many different climate models point to a warmer future for the Colorado River 
region, the committee noted, although projections of future precipitation are more uncertain.  Significant warming in the region over 
the past few decades is shifting the peak spring snowmelt to earlier in the year and contributing to increases in water demands, 
especially during the summer, the committee found.  Warmer temperatures also result in more water being lost to evaporation.
 
The committee also looked at how a steadily rising population and related increases in water demand will affect Colorado River water 
management.  The population across the western United States has grown rapidly in recent decades.  Arizona saw a roughly 40 
percent rise in population since 1990, for instance, while Colorado's population grew by 30 percent in the same period.  Despite 
some successful water conservation efforts, urban water use in the region has increased significantly along with the expanding 
population.  For example, water consumption in Clark County, Nevada, which includes Las Vegas, doubled between 1985 and 2000.
 
Increasing urban demands for water are often met through sales, leases, or transfers of water rights from agricultural users.  
Although 80 percent of available water in the West is devoted to agriculture, this allocation is finite, the committee warned, and water 
transfer agreements will be limited in their ability to satisfy growing, long-term demand.  In addition, such agreements may be 
inhibited by their potential effects on third parties, such as downstream farmers or ecosystems.  Technology and conservation 
measures are useful and necessary for stretching existing water supplies, the committee acknowledged, but any gains in water 
supply will be eventually absorbed by the growing population.
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The combination of limited water supplies, rapidly increasing populations, warmer regional temperatures, and the specter of recurrent 
drought point to a future in which the potential for conflict among existing and prospective new water users will prove endemic, the 
report concludes.  This will inevitably lead to increasingly costly, controversial, and unavoidable trade-offs among water managers, 
policymakers, and their constituents.  
 
It was therefore a welcome development when the seven Colorado River basin states presented preliminary proposals for managing 
water shortages in a letter last February to the U.S. secretary of the interior, the committee said.  Such interstate cooperation will 
prove increasingly valuable, and likely essential, in coping with future droughts and water demands.  Likewise, a commitment to two-
way communication between scientists and water managers will be critical.  In addition, the federal government should ensure that 
the U.S. Geological Survey has the resources to maintain and expand the Colorado River gaging system, which collects streamflow 
measurements essential for sound water-management decisions.
 
Many water managers in western states and cities have developed innovative programs and policies for extending limited urban 
water supplies, but there have been few attempts to synthesize the results from these efforts across the region, the committee 
noted.  And despite advances in understanding of the basin's hydrology and climate, knowledge is lacking on other important topics, 
such as the environmental effects of water transfers and how best to forecast water demand.  The committee noted that urban water 
demands are far more prominent today than in earlier eras when the compact and other agreements, treaties, and laws governing 
the river were forged.  
 
The committee called for a collaborative, comprehensive basinwide study of urban water practices and pressing issues in water 
supply and demand, which should be used as a basis for action-oriented water planning.  The collaboration involved in preparing 
such a report could also promote better communication among federal agencies, states, and municipalities.  The proposed study 
could be conducted by the Colorado basin states, federal agencies, universities in the region, or some combination thereof.  The 
basin states should work with Congress on a strategy to commission and fund the study.
  
The Research Council study was sponsored by the National Academies, U.S. Bureau of Reclamation, California Department of 
Water Resources, Metropolitan Water District of Southern California, and the Southern Nevada Water Authority.  The National 
Academies is made up of the National Academy of Sciences, National Academy of Engineering, Institute of Medicine, and National 
Research Council.  They are private, nonprofit institutions that provide science, technology, and health policy advice under a 
congressional charter.  The National Research Council is the principal operating agency of the National Academy of Sciences and 
the National Academy of Engineering.  A committee roster follows.

                                                                                                                                                                                                                     
Copies of Colorado River Basin Water Management: Evaluating and Adjusting to Hydroclimatic Variability will be available from the 
National Academies Press; tel. 202-334-3313 or 1-800-624-6242 or on the Internet at http://www.nap.edu.  Reporters may obtain a 
pre-publication copy from the Office of News and Public Information (contacts listed above). 
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[ This news release and report are available at http://national-academies.org ]
 
 
NATIONAL RESEARCH COUNCIL
Division on Earth and Life Studies
Water Science and Technology Board
 
Committee on Scientific Bases of Colorado River Basin Water Management
 
Ernest T. Smerdon* (chair)
Former Vice Provost and Dean
College of Engineering and Mines
University of Arizona
Tucson
 
Julio L. Betancourt
Research Scientist
U.S. Geological Survey Desert Laboratory
Tucson, Ariz.
 
Gordon W. Fassett
President
Fassett Consulting LLC
Cheyenne, Wyo.
 
Luis A. Garcia

http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=11857 (2 of 3)3/6/2007 3:29:08 AM

http://books.nap.edu/catalog/11857.html


Tree-Ring Data Reveal Greater Variations in Colorado River Flows Than Previously Assumed

Associate Professor of Civil Engineering
Colorado State University
Fort Collins
 
Donald C. Jackson
Professor of History
Lafayette College 
Easton, Pa.
 
Dennis P. Lettenmaier
Professor of Civil Engineering
University of Washington
Seattle
 
Eluid L. Martinez
President 
Water Resources Management Consultants LLC
Santa Fe, N.M.
 
Stephen C. McCaffrey
Distinguished Professor and Scholar
McGeorge School of Law
University of the Pacific
Sacramento, Calif.
 
Eugene M. Rasmusson*
Research Professor Emeritus
Department of Meteorology
University of Maryland
College Park
 
Kelly T. Redmond
Deputy Director 
Western Region Climate Center
Desert Research Institute 
Reno, Nev.
 
Philip M. Smith
Consultant
Science Policy and Management
Santa Fe, N.M.
 
Connie A. Woodhouse
Associate Professor
Department of Geography
University of Arizona
Tucson
 
 
RESEARCH COUNCIL STAFF
 
Jeffrey W. Jacobs
Study Director
 
                                                                                  
* Member, National Academy of Engineering
 

http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=11857 (3 of 3)3/6/2007 3:29:08 AM


	nationalacademies.org
	Tree-Ring Data Reveal Greater Variations in Colorado River Flows Than Previously Assumed


	NHDNILAODCELMBGGOIFIGIJEMIEJPFCB: 
	form1: 
	x: 
	f1: 





