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CASCaDE: Climate

Linked
modeling
framework to
evaluate Delta
responses to
multiple forces
of change
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CASCaDE 1

(2006-2010)

Primary Forcing: Climate

PLOS Oone

DF‘EN@NICEE-S Freely available online

Projected Evolution of California’s San Francisco Bay-

Delta-River System in a Century of Climate Change

James E. Cloem", Noah Knowles', Larry R. I!\rownzr Daniel Cayanj, Michael D. Dett'mgerj, Tara L.

Morgan?, David H. Schoellhamer®, Mark T. Stacey”, Mick van der Wegen®, R. Wayne Wagner®, Alan D.

Jassby®

Available through cascade.wr.usgs.gov

CASCaDE 2

(2011-present)

Forcing: Climate
+ Physical
configuration

(and refined, expanded
modeling capabillities)



Physical Configuration Scenarios
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Hydrologic forcing,

sediment supply
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Climate

Watershed Bay-Delta
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Deltares:
UNESCO-IHE:

UCSD:
USGS:




Courtesy Mick van der Wegen
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Topo (LIDAR) gri
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Levee
Overtopping
& Filling of an
Island

1 E2.6EF CPU-=
nn 2 B.6Z2396 Uoll:
2462 Hexpl: B Huet:

. B8 Aug. dt B.547 Tot: 485. 4 Sol-Rest: 5.498Z
PZIAS9EH 11 Uler: —. 7S1S9559E+04 #Hsstb:

E3586 #Hohkadud: 51449 #nodneg:

a

levee heightis 1 m
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SDSC

SAN DIEGO SUPERCOMPUTER CENTER

University of
California, San

UCSD—Rose Martyr, John Helly

SDSC'’s “Gordon” Supercomputer

T

“...can process data-intensive problems
about 10 times faster than other
supercomputers because it employs
massive amounts of flash-based
memory...”

Deltares—Arthur van Dam, Sander van der Pijl

USGS-NRP—Noah Knowles)



Bay-Delta Suspended Sediment and
Geomorphology

UNESCO-IHE (Delft):

Mick van der Wegen, Fernanda Achete-
Minikowski, Dano Roelvink

Suspended Solids Concentration mg/L

USGS-CMG (Santa Cruz): Bruce Jaffe

Purpose: To project future
suspended sediment
concentrations and long-term
changes in geomorphology




Suspended Sediment
Concentration [mg/L]
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Phytoplankton

Lisa Lucas (USGS-NRP)
Wim Kimmerer (San Francisco State Univ.)
Hans Los (Deltares)

How might phytoplankton - consumption

by zooplankton

biomass and productivity
in the Delta change in

response to changing photosynthesis/
; ; growth (primarily
climate & physical ight-imited) ansoor

configuration?

consumption by
clams

Inputs: solar irradiance, turbidity, clam grazing rates, zooplankton grazing
rates, velocity/stage/turbulent diffusivity, flow & temp @ boundaries

OQutputs: algal biomass to clam, contaminant, fish models




Phytoplankton properly talking to hydrodynamics...

Chlarophyll-a concentration (mg/m3)
01-0et-2003 00:00:00

In progress: incorporation of grazing...stay tuned



NO N-nN at|ve B |Va|VeS J. Thompson, F. Parchaso

(USGS-NRP),
T. Troost (Deltares)

Potamocorbula
-\ amurensis
J P

Q: How will clam grazing rates change?
(&> phytoplankton model)

Q: How will distributions and biomass
change? (-=>contaminant model)

DEB (Dynamic Energy
Budget) Model
‘ J=3 An energetics model
grows the bivalves
and a population
model estimates

e Divalve biomass
distribution

........




Selenium
(EPA priority pollutant) ¥

Eiotmonitorib | ~ Robin Stewart (USGS-NRP)
Ootamocorpula amurensis
S. Luoma (UC Davis)

Sacramento Splittail

Terms of equation

Biodynamic Model (Lee et al.) depend on:
phytoplankton biomass

uptakewater + Uptake food phytoplankton species
T (| temperature
efflux + growth

dissolved Se concen.
dissolved Se species

_ o hydrolo
How does Se bioaccumulation in the clam and hzdrodygnyamics

Its predators vary with: point/distributed loads
turbidity
geochemistry
nutrients

other grazers
organisms species

physiology

[Se]

organism

hydrology (e.g. source water contributions,
residence time)

Delta configuration

suspended sediment

phytoplankton dynamics




Fl S h Larry Brown, Marissa Wulff (USGS-CA WSC)

Physical habitat defined by:
e salinity

° temperature

« turbidity

Hypomesus transpacificus (“Delta smelt”)

CASCaDE 1:
 Climate change has all 3 habitat parameters heading in the wrong

direction for Delta smelt!




Fl S h Larry Brown, Marissa Wulff (USGS-CA WSC)

Physical habitat defined by:

e salinity
e water temperature

* turbidity
Hypomesus transpacificus (“Delta smelt”)

CASCaDE 1.

 Climate change has all 3 habitat parameters heading in the wrong
direction for Delta smelt!

* Not yet an integrated, spatially explicit habitat analysis

CASCaDE 2:

e Integrated, spatially detailed estimates of habitat areas using overlap
of continuous salinity, turbidity, and temperature

e Infrastructural + climate change




« CASCabDE is an interdisciplinary modeling effort aimed at
helping illuminate plausible futures for the Delta ecosystem

as a function of changing climate and physical infrastructure.
e |t takes:
» decades of data and knowledge building
* a (good-sized) village
* generous colleagues who like working together!
« $3$3% (Thanks, USGS-PES & Delta Science Program!)
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