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Objective and Background

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.




Columbia River basin Agriculture
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Tem peratu re
AAnnual temperature increase

ASummer increases are greater than
other seasons

Precipitation

AAnnual precipitation: less agreement
among Global Climate Models

ASummer precipitation decreases;
other seasons increase

Net effect on stream flow

Natural flow (cms)

AShifting of water availability away
from summer season of peak
Irrigation water demand
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Hydrologic Climate Change Scenarios
for the Pacific Northwest Columbia River
Basin and Coastal Drainages

Site-specific Data W Pacific Morthwest water resources are projected to be materially affected by a changing
climate. This two-year collaborative project is designed to provide free public access to
hydrologic scenarios needed to support long-range water planning for the 21st century. The
Resermir Model menus to the left provide access to a comprehensive suite of climate change hydrologic

Input Data data bases and summary products for approximately 300 streamflow locations in the
Columbia Eiver basin and selected coastal drainages west of the Cascades.

Frimary Data

The hydrologic data produced by the study are based on climate change scenarios
produced for the IFCC Fourth Assessment effort (link to climate scenarios at left).
Information on the methods and modeling tools used inthe study is provided in a summary
report {link to project report at left). For new users of the site, a guide to the website and the
data resources contained within itis also provided (link to introduction for new Lsers).

Our Study Partners

LWy Climate Impacts Group

WA State Department of Ecology
Eonneville Fower Administration

Maorthwest Power and Conservation Council
Oregon Department of Water Kesources
Eritish Columbia Ministry of Environment

© Climate Impacts Group 2009 Web design by Tyler Kamstra
http://www.hydro.washington.edu/2860/ Slide courtesy of Alan Hamlet
o . 000



Application of the UW CIG Water
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:

Almplementation of the VIC hydrology model over the
Pacific Northwest at 1/16™ degree resolution

AReservoir Model, ColSim
AHistorical climate data at 1/16™ degree resolution

ADownscaled future climate data at 1/16™" degree
resolution

WSU added elements for handling agriculture:
Aintegrated crop systems and hydrology
Alrrigation withdrawals, curtailment modeling
Aeconomic modeling of producer response



Modeling Framework

Biophysical Modeling System
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Model Application

Inputs

Modeling Steps

Ovutputs

Future Climate
Scenario

Water
Management
Scenario

Economic
Scenario

Biophysical Modeling:

VIC-CropSyst, Reservoirs, Curtailment

*Adjusted Crop

*Crop Yield (as Acreage
impacted by climate

and water *Selective
availability) Deficit

Irrigation

Economic Modeling:
Agricultural Producer Response

Water Supply
Irrigation Water
Demand

Unmet Irrigation Water
Demand

Effects on Crop Yield




Cropland Data Layer

WSDA'i
Washington State
Department of
Agriculture

USDAT US
Department of
Agriculture

Over 40 different
Crop groups
simulated

Non-crop land

cover from Elsner

et al. 2010
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Overall Summary

AA small increase of around 3.0 (+1.2)% in average
annual supplies by 2030 compared to historical (1977-
2006)

AUnregulated surface water supply at Bonneville will

l 14.3 (x1.2)% between June and October
t 17.5 (£1.9)% between November and May

AThe irrigation demand under 2030s climate was roughly
2.5% above modeled historic levels under average flow
conditions




Supply (regulated) versus demand for
the entire Columbia River basin
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Supply (regulated) versus demand for

Historical

Future 2030s

Hadcm B1 Scenario




