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The Policy/Management Question
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Which Models to Use?

From 100+ recent climate -change
projections, four scenarios chosen:

warmer and drier **

AGFDL-B1: Medium
warmer and drier

APCMA2: Medium
warmer with little ppt

| change

APCMB1: Not so much
warmer with little ppt
change **
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Model Hierarchy for CASCaDE Watershed Modeling

Global Climate Model
Bay-Delta Watershed Model

CALSIM Management and
USBR Stream Temperature Models

Final Output: 100 years of projected
stream temperatures and
flows throughout watershed




Modeling Issues

A Major Assumptions
0 2020 level of demand (conservative)

0 Existing operation rules (conservative)

ACALSIM Il operates system to meet
regulations

A Output

o0 Monthly average temperature
(conservative)

o Daily average flow
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Results for Warmest, Driest Scenario
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The long-term warming drives a decline of snowpacks.

April Snow Water Equivalent: Sacramento Headwaters
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The combination of interannual inflow variability and
within -year timing shifts results in emptier reservoirs.

Reservoir Storage (Sacramento Basin)
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Fish examples:

A Winter -run Chinook
salmon In
Sacramento River

A Steelhead and fall -
run Chinook salmon
In American River
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Figure from http://www.nps.gov/olym/naturescience/the -salmon-life -cycle.htm



Chinook salmon

A Winter run (endangered)
d Sacramento River only

A Spring run (threatened)

A Fall run and Late fall run (species of
concern)
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Sundial Bridge, Redding
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Temperature Control Device




Possible Effects of Stream
Temperature

A Survival of eggs and alevins (pre -
emergent fry) in gravel

A Survival and growth of juveniles in rivers

A Survival and growth of juveniles during
outmigration

A Migration and egg quality of adults



Figure from http://www.nps.gov/olym/naturescience/the -salmon-life -cycle.htr



Winter -run Chinook salmon egg and pre-
emergent fry survival

A Compare against:

d 15.5 C (60 F), 20% egg survival, 50% pre -emergent
fry survival = 10% total survival

0 13.3C (56 F), 100% survival
A Time period for presentation May -October




Temperature
monitoring points
covering the
majority of
spawning habitat
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Sacramento River
Effects of Climate Change on
Temperatures > 15.5 C

AResults divided in

A Response for summary table is number
of years when monthly mean
temperature > 15.5 C

A PCM BL1 (least warming)
A GFDL A2 (most warming)
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