Using models to develop a
Long view of the San Francisco
Bay-Delta Ecosystem

Jim Cloern
USGS, Menlo Park

a USGS

science for a changing world


http://www.usgs.gov/

English Sole

f f
=) o
o o
N I

300

skeg o|qed ues-yinos
100-024 ‘ase108y/yored Uesiy

OhSERALIDNS

2000

1990

1980

f f f
o o o
N (e3) <

—l

160 - Dungeness Crab

sAkeg ojqed ues-yinos
‘100-ga4 ‘ale10ay/yore)d uesi

2000

1990

1980

San Francisco Bay Monitoring Program

Kathy Hieb, DFG



http://www.dfg.ca.gov/

English Sole

1980 1990

160 4 Dungeness Crab

Neen CGrdhhedare, Feb G,
SouhSanRedoBays
[
o] N
(@] o
\ \

Upwelling

NOAA PFEL

WA ) NI
St
AW, L‘

A\

SST

/ PRBO




11 MAR 00

El Nifio La Nifa

: 'I]I : :-l;u.l'.i:.lll.-. = I.Iq A

e -



1. Global-scale
processes
cascade down to the
Bay-Delta Ecosystem




Influenced by its connectivity to
the Pacific Ocean
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3. Local-scale processes propagate up
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Effects of Flow Diversions on Water and Habitat Quality:
Examples from California’s Highly Manipulated
Sacramento-San Joaquin Delta
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4. Global- and local-scale processes change continuously

Climate change & sea level rise
- heat waves

- droughts

- snow pack

- seasonal hydrology
- winter storms

- altered wind patterns
- migratory species

New conveyances
Subsidence
Earthquake

Levee breaches

San Luis Drain

New storage
Landscape changes
Habitat restoration
Reservoir operations
Quagga invasion
Flow diversions
Herbicide applications




? How can we integrate
1. global processes cascading down
2. local processes propagating up
3. connectivity across all the Delta’s boundaries
4. future changes at local to global scales




Computational
Assessments of
Scenarios of
Change in the

a

Delta
Ecosystem
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Global
Climate
Models

4 Future Scenarios
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consistent with California Climate Scenarios Assessment, 2006 and 2008
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Downscaled
To Region

Downscaled daily: air temperatures,

precipitation, humidity, winds, solar insolation
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Temperatures, in degrees C

For the 215t century

Sacramento Water-Year Temperatures, GFDL B1
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Includes sea level rise
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Climate Change Population/Demand Change
* Precipitation (GCM)
- Temperature (GCM) Freshwater demand patterns

Global @ « Humidity (GCM) (e.g., from DWR Bull. 160)
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Outputs

» Reservoir outflows
e Stream temps

* Delta inflows




Sample scenario: GFEDL-A2

Reduced snowpack means
higher winter flood peaks
and reduced spring runoff.

Spring snowmelt runoff is
critical for reservoir recharge,

Higher air temperatures and
diminished reservoir cold
pools lead to higher down-
stream water temperatures.
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. ~8% decline in watershed-wide reservoir storage
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.+ 3 miile slough :

velocities & surface elevation
salinity & temperature
hourly, 50-m resolution




Geomorphic Changes in the 21st century




Suisun Bay’s subtidal-intertidal habitats

Sea-level rise:
e decreased in wave stress on bed;
less redistribution
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Warming:
* Minor changes in redistribution

(w) Arewoue g '0g pa|apoi

Decreased sediment supply:
» Erosion everywhere except fringes

Neil Ganju
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How might sediment budgets and morphology
of the Bay change?

Bruce Jaffe

Mick Vanderwegen
Dano Roelvink



Ecological Changes in the 21st century
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