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

• >30 scientists 
• 4 USGS Offices 
• 4 Universities 
• Cooperators: 

Deltares, DWR, 
USBR 

• Funded by USGS, 
Delta Science 
Program 



Available through cascade.wr.usgs.gov 
 



California: warmer, possibly drier, and with higher sea levels 

Mike Dettinger (USGS-NRP), Dan Cayan (USGS-NRP, UCSD); 
Cloern et al. 2001, PLoS ONE  



warmer, possibly drier, and with higher sea levels 

Trend Summaries 
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Watershed Hydrology Modeling  
(Noah Knowles, USGS-NRP) 
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warmer, possibly drier, and with higher sea levels 

possibly reduced runoff, and much less snowmelt 
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Knowles and Cayan 2004, Climatic Change 

Broad flow changes managers will try to mitigate 

increased  
flood risk 

decreased 
warm-season 
water supply 

Changes in Delta freshwater 
inflows, 2060 – 2000 



Trend Summaries 
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USGS-NRP 

increased salinity intrusion into upper estuary 
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warmer river temperatures 

N. Knowles 
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possibly reduced runoff, and much less snowmelt 



Scenarios of Infrastructure Change 
Delta Tunnels 

1100 miles of fragile 
levees currently 
protect subsided 
Delta “islands”. 

Multiple Flooded Islands 

     





Hydrodynamic Model:  
DFLOW-FM 
 

Deltares:  Arthur van Dam, Sander van der Pijl, Herman Kernkamp  
UNESCO-IHE: Mick van der Wegen, Fernanda Achete, Ali Dastgheib, Johan Reyns, 
  Dano Roelvink 
UCSD:  Rose Martyr, John Helly  
USGS:  Bruce Jaffe, Theresa Fregoso, Noah Knowles, Lisa Lucas 
 



Courtesy Mick van der Wegen 

  DFlow-FM 
 

•State-of-the-art 
 

• Deltares, USGS,  
   and DSP are   
   funding development 
 
• 3-dimensional,  
   ocean-to-river 
 
• Will implement: 
     salinity 
     temperature 
     sediment 
     geomorphology 
     phytoplankton 
     clams 
 
• Future expansion 





Summary 

• CASCaDE is an interdisciplinary modeling effort aimed at 
helping illuminate plausible futures for the Delta ecosystem 
as a function of changing climate and physical infrastructure. 

 
• CASCaDE was designed to provide useful information and 

tools for management of the Delta ecosystem. 
 





  
Climate: sea level rise, precipitation & resultant 
streamflows, direct atmospheric forcing over the Delta 
Infrastructure/Physical Configuration: alternative 
conveyance, island flooding, ecosystem restoration 
Pollution/Water Quality: invasive species, contaminants, 
decreasing turbidity 

 

Figure by J. Dileo, USGS 

Many forces of change 
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