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Model Hierarchy for CASCaDE Watershed Modeling
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The Bay-Delta Watershed Model (BDWM) covers the entire watershed and simulates
daily variability over climate-change time scales.
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CALSIM-II is the CA Department of Resources’ freshwater management model.
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For this study, CALSIM-II was reconfigured to accept inflows directly from the
BDWM hydrology model, allowing a representation of both projected long-term
changes and projected interannual-to-interdecadal climate variability.




Model Hierarchy for CASCaDE Watershed Modeling

Global Climate Model
Bay-Delta Watershed Model

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




Annuallv-averaged Headwaters Air Temperature
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Annually-averaged Headwaters Precipitation
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Interannual precipitation variability drives reservoir inflow variability.

Reservoir Inflows (Sacramento Basin)
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The long-term warming drives a decline of snowpacks.

April Snow Water Equivalent: Sacramento Headwaters
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Reduces snowpack leads to earlier runoff, resulting in more water being

managed as a hazard.
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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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Ultimately, both the magnitude and timing of Delta inflow are affected.

Wet-Year Delu Inflows (Sac)
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Conclusions

 This approach allows the CALSIM-II operations model to be driven
by 100 years of hydrology corresponding directly to the climate
scenarios.

* Incorporating climate variability and change provides a dramatically
different picture than climate change alone.

» Drought impacts on water supplies are amplified by the runoff
timing shift associated with reduced snowpack.

» Stream temperatures were not emphasized here but were also
produced for each scenario using the USBR stream temperature
model.

 All data are available at http://cascade.wr.usgs.gov
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Groundwater pumping at unsustainable rates masks flow reductions.

Total Sac+Delta Groundwater Storage
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Annual Reservoir Releases (Sacramento Basin)
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CALSIM Output is used to drive USBR stream temperature model.
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