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Integrating Climate Change in the Colorado 

River Basin: The Colorado River Basin Water 

Supply and Demand Study 



 

Å 16.5 MAF allocated annually 

Å 13 to 14.5 MAF of consumptive 
use annually 

Å 15.0 MAF average annual 
ñnaturalò inflow into Lake 
Powell over the past 100 years 

Å Inflows are highly variable year 
to year 

Å 60 MAF of storage capacity 

Å Operation governed by the 
ñLaw of the Riverò 

 

 

Colorado River Basin 



Historical Colorado River Water Supply & Use 

(Annual) 



Historical Colorado River Water Supply & Use 

(10-year Running Average) 



Å Study Objective 

ï Assess future water supply and demand 
imbalances over the next 50 years 

ï Develop and evaluate opportunities for 
resolving imbalances 

Å Conducted through the WaterSMART 
Basin Study Program 

Å Conducted by Reclamation and the 
Basin States, in collaboration with 
stakeholders throughout the Basin 

Å Began in January 2010 and completed 
in December 2012 

Å A planning study ï does not result in any 
decisions, but provides the technical 
foundation for future activities 

 

 

Colorado River Basin Water Supply and 

Demand Study 



Study Phases and Tasks 

Phase 1: 

Water Supply 

Assessment 

Phase 2: 

Water Demand  

Assessment 

Phase 3: 

System Reliability 

Analysis 

Phase 4: 

Development & 

Evaluation of 

Opportunities 

1.1 ð Select 

Methods to 

Estimate Current 

Supply 

1.2 ï Select 

Methods to Project 

Future Supply 

1.3 ð Conduct 

Assessment of 

Current Supply 

1.4 ï Conduct 

Assessment of 

Future Supply 

2.1 ð Select Methods 

to Estimate Current 

Demand 

2.2 ð Select Methods 

to Project Future 

Demand 

2.3 ð Conduct 

Assessment of 

Current Demand 

2.4 ï Conduct 

Assessment of 

Future Demand 

3.1 ð Identify 

Reliability Metrics 

3.2 ð Estimate 

Baseline System 

Reliability 

3.3 ð Project Future 

System Reliability 

4.1 ð Develop 

Opportunities 

4.2 ð  

Evaluate and Refine 

Opportunities 

4.3 ð  

Finalize Opportunities 

3.3.5-3.3.8 ð Project 

Future Reliability with 

Opportunities 

Formulate 

Approach to 

Include 

Uncertainty 

Develop 

Future 

Supply and 

Demand 

Scenarios  
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Final Study Reports 

Executive Summary 

Study Report 

Technical Report A ï Scenario Development 

Technical Report B ï Water Supply Assessment 

Technical Report C ï Water Demand Assessment  

Technical Report D ï System Reliability Metrics 

Technical Report E ï Approach to Develop and 

Evaluate Opportunities to Balance Supply 

Technical Report F ï Development of Options and 

Strategies 

Technical Report G ï System Reliability Analysis and 

Evaluation of Options and Strategies 

Å The final Study is a collection of reports available at:  

http://www.usbr.gov/lc/region/programs/crbstudy/report1.html  

 



Scenario Planning: Addressing an 

Uncertain Future 

 

ÅThe path of major influences on the Colorado River system 

is uncertain and can not be represented by a single view 

  

ÅAn infinite number of 

plausible futures exist 

 

ÅA manageable and 

informative number of 

scenarios are being 

developed to explore the 

broad range of futures 

 

 

(adapted from Timpe and Scheepers, 2003) 

 



Water Supply Scenarios* 
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Meko et al.

ÅObserved Resampled 

 

* Multiple sequences for each scenario 

ÅPaleo Conditioned 

 

ÅPaleo Resampled 

 

ÅDownscaled GCM Projected 

 



102 Traces 1244 Traces 1000 Traces 112 Traces

Observed Mean = 15002 Direct Paleo Mean = 14675 Paleo Conditioned Mean= 14937 Climate Projections Mean = 13588
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Quantification of Water Supply Scenarios 

 

Projections of 2011-2060 Average Natural Flow at Lees Ferry 

Box represents 25th ï 75th percentile, 

whiskers represent min and max, and 

triangle represents mean of all traces 
1994 ï 2013 average = 13.5 MAF* 

*Natural flows for 2011-2013 are provisional 



Colorado River at Lees Ferry, AZ  
Natural Flow for Downscaled GCM Projected Scenario 

 



Water Demand Scenarios  

Å Current Projected (A):  growth, development patterns, and 

institutions continue along recent trends 

 

Å Slow Growth (B):  low growth with emphasis on economic efficiency 

 

Å Rapid Growth (C1 and C2):  economic resurgence (population and 

energy) and current preferences toward human and environmental 

values 

ï C1 ï slower technology adoption 

ï C2 ï rapid technology adoption 

 

Å Enhanced Environment (D1 and D2):  expanded environmental 

awareness and stewardship with growing economy 

ï D1 ï with moderate population growth 

ï D2 ï with rapid population growth 

 



Water Demand Quantification Results 
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Colorado River Demand 

UPPERBASIN

LOWER BASIN

Å Parameters driving demands 

include population, per capita 

water use, and irrigated acreage 

and are projected to change 

from 2015 to 2060: 

Å Population increase from 

about 40 million people by 

23% (49 million) to 91% (77 

million) 

Å Per capita water use 

decrease by 7% to 19% 

Å Irrigated acreage decrease 

from about 5.5 million acres 

by 6% (5.2 million) to 15% 

(4.6 million) 



Projected Future Colorado River Basin 

Water Supply and Demand 

 

 

 

Å Average supply-demand 

imbalances by 2060 are 

approximately 3.2 

million acre-feet 

 

Å This imbalance may be 

more or less depending 

on the nature of the 

particular supply and 

demand scenario 
 

Å Imbalances have 

occurred in the past and 

deliveries have been 

met due to reservoir 

storage 
 

 

 



 

Å Resource Categories 
ü Water Deliveries 

ü Electrical Power Resources 

ü Water Quality 

ü Flood Control 

ü Recreational Resources 

ü Ecological Resources 

 

System Reliability 

Analysis 

Å Simulate the state of the 

system over the next 50 

years for each scenario, 

with and without options 

and strategies 

 
Å Use metrics and vulnerabilities 

to quantify impacts to Basin 

resources 

 


