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The Washington state legislature requires a 

water supply and demand forecast  for the 

Columbia River basin every five years. 

The objective of this work is to use an integrated 

biophysical and economics model to forecast 

the water supply and demand in the Columbia 

River basin in the 2030s. 

The primary focus is on irrigation demand. 

 



ÅAgriculture is a 

significant part of the 

regionôs economy 

ÅDiverse crop mix 

ÅSensitive to climate 

change impacts on 

water resources 

availability 

Annual value of over $5 

billion in Washington 

state alone 
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  Temperature 
ÁAnnual temperature increase 

ÁSummer increases are greater than 
other seasons 

Precipitation 
ÁAnnual precipitation: less agreement 
among Global Climate Models 

ÁSummer precipitation decreases; 
other seasons increase 

Net effect on stream flow 
ÁShifting of water availability away 
from summer season of peak 
irrigation water demand 

 

Figure from Elsner et al., 

2010 
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http://www.hydro.washington.edu/2860/ Slide courtesy of Alan Hamlet 

The UW CIG Supply Forecast 



WSU is building directly off of the UW water 
supply forecasting effort (Elsner et al. 2010) by 
starting with these tools that were developed by 
UW Climate Impacts Group: 
ÁImplementation of the VIC hydrology model over the 
Pacific Northwest at 1/16th degree resolution 

ÁReservoir Model, ColSim 

ÁHistorical climate data at 1/16th degree resolution 

ÁDownscaled future climate data at 1/16th degree 
resolution 

WSU added elements for handling agriculture: 
Áintegrated crop systems and hydrology 

Áirrigation withdrawals, curtailment modeling 

Áeconomic modeling of producer response 



Water Management 

--physical system of dams and 

reservoirs 

  ColSim  (Hamlet et al., 1999)   

and a simple reservoir model for 

Yakima 

 

--curtailment of interruptible 

water right holders 

Economic Modeling 

--short term producer response 

(Selective deficit irrigation) 

 

--long term producer response 

(Change in crop mix due to 

domestic growth and international 

trade) 

Coupled  hydrology and 

crop growth model 
--VIC (Elsner et al., 2010) 

--CropSyst (Stocke and Nelson, 1994) 

Streamflow routing 

Biophysical Modeling System 

Economic Modeling 

V. The entire biophysical modeling frame system interacts with the economic model to 

simulate long term and short term producer response. 

Selective Deficit Irrigation 

High value crops 

Medium value crops 

Low value crops 
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Compare demand 

against water 

availability and in 

stream flow targets 

Full irrigation demand 

Biophysical Modeling System 

Economic Modeling 

V. The entire biophysical modeling frame system interacts with the economic model to 

simulate long term and short term producer response. 

Water availability 

Compare excess 

demands against 

demands from 

interruptible grid cells 

Calculate deficit by crop 

Iterate to account for 

deficit irrigation 
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WSDA ï 

Washington State 

Department of 

Agriculture 

 

USDA ï US 

Department of 

Agriculture 

 

Over 40 different 

crop groups 

simulated 

 

Non-crop land 

cover from Elsner 

et al. 2010 
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ÅA small increase of around 3.0 (±1.2)% in average 

annual supplies by 2030 compared to historical (1977-

2006)  

ÅUnregulated surface water supply at Bonneville will  

 

ÅThe irrigation demand under 2030s climate was roughly 

2.5% above modeled historic levels under average flow 

conditions 

14.3 (±1.2)% between June and October 

17.5 (±1.9)% between November and May 
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2030 results are for 

- HADCM_B1 climate 

scenario 

- average economic 

growth and trade 

Note: Supply is reported prior to accounting for demands 

Demand: 13.3 million ac-ft 

Demand: 13.6 million ac-ft 
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Historical  

Future 2030s  
Hadcm B1 Scenario  
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