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Outline of this talk
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1) Climate variability and change context
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Departures in temperature (°C)
from the 1961 to 1990 average
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Temperature anomalies (°C)
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{b) CO2 concentrations
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Temperature trends in the PNW over
the instrumental record
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Trends in timing of spring snowmelt (1948-2000)
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2) Prediction and assessment approach
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Bias Correction and Downscaling
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Bias Correction

bias-corrected climate scenario from NCDC observations
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Variable Infiltration Capacity - n Layer (VIC-nL) | River Network Routing Scheme for VIC-nL
Macroscale Hydrologic Model
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Overview of ColSim Reservoir Model
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3) Accelerated Climate Prediction Initiative
(ACPI)
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Climate Change Scenarios
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Future streamflows
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Western US YIC model domains with RCM grid
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ACPI: PCM-
climate change
scenarios, historic
simulation v air
temperature
observations
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JEM Precipitation: PCM BD628 (hist.) vs Observed
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4) Hydrology and water management
implications: Columbia River Basin
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April 1 Snowpack Projections
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CRB Operation Alternative 1 (early

refill)
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CRB Operation Alternative 2 (reduce
flood storage by 20%)
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Columbia River Basin Water Resource Sensitivity
to PCM Climate Change Scenarios
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Annual Flood Damage (5M) Annual Flood Damage ($M)

Annual Flood Damage (5M)

100 -

120 4

-140

-100 -

120 4

-140

1.4

60

B0

Mean annual flood damage

H_.‘.'“.“-O

Mean power revenue change

. w22

- 1.2

- 1.0

= 0.8

= 0.6

- 0.4

-0.2

0.0

2% 33 43 60 83 333
Sm?ﬁllma
[ 1

120

100

m_

40

m_

Mean annaal flood damage

.—H__.‘.\.

.fl/l.

Mean power revenue Annge
-
..,——."'_H

- 1.2

— 1.0

- 0.8

= 0.6

- 0.4

0.2

0.0

23 33 43 G0 B3 333

1.4

60

B0

Mean annual flood damage
.

- )
Mean power revenue change

- 1:2

- 1.0

- 0.8

= 0.6

- 0.4

-0.2

0.0

23 33 43 60 B3 333

Change in Annual

Hyd

Change in Annual
ropower Revenue ($M)

Hyd

Change in Annual

Hyd

ropower Hevenue ($M)

ropower Revenue (3M)

B e T e

: b
5 =
i

e e

Firm Power

23 33 43 GO0 B3 333

-:,:1&)
140 |
4 McNary Deficit
E' 100 |
—.# 80 1 Firm Power
ﬁu 60
S8 w0-
0 T T T T
23 A3 43 60 83 333

Sllnm? All:nl:atlm for Environmental Targets{h'!!.AF_l |

= 160
140

120

2 B

e B & B

MecNary Deficit

Firm Power

23 33 43 60 B3 333

Storage Allocation for Environmental Targets (MAF)




1)

2)

3)

4)

5) Summary evaluation and
conclusions

Firm power is reduced by the system’s inability to meet current
hydropower demands without compromising other operating goals
(especially instream flows).

Total hydropower production is relatively unaffected (occasionally
increasing) under the projected climate changes.

However, fish flow targets would be difficult to meet under altered
climate, and mitigation by altered operation is essentially
impossible.

Although the monthly time step used in this study complicates
evaluation of changes in flood risk, the current flood rules appear to
be overly conservative, and flood control begins to compete with
other water management considerations as hydrographs shift from
spring towards winter.



	POTENTIAL IMPACTS OF CLIMATE CHANGE ON WATER RESOURCES:  Accelerated Climate Prediction Initiative (ACPI) Results for the Col
	Outline of this talk
	Humans are altering atmospheric composition
	Temperature trends in the PNW over the instrumental record
	Trends in snowpack
	Bias Correction and Downscaling Approach
	Bias Correction
	Downscaling
	Accelerated Climate Prediction Initiative (ACPI) – NCAR/DOE Parallel Climate Model (PCM) grid over western U.S.
	Climate Change Scenarios
	Future streamflows
	Regional Climate Model (RCM) grid and hydrologic  model domains
	ACPI: PCM-climate change scenarios, historic simulation v air temperature observations
	ACPI: PCM-climate change scenarios, historic simulation v precipitation observations
	CRB Operation Alternative 1 (early refill)
	CRB Operation Alternative 2 (reduce flood storage by 20%)
	5)  Summary evaluation and conclusions

