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Intro

Like to start by thanking Jamie Anderson from our BDO for her assistance in pulling together info




  Delta Hydrology 
  Climate Change Projections 
   Potential Impacts 
  Take Home 

Overview  

Presenter
Presentation Notes
Discuss factors influencing delta hydrology
What the CC models are projecting
The potential impacts associated w/ those projections for the Delta
Wrap-up w/ some take home messages



Delta Hydrology  

Presenter
Presentation Notes
Delta proper gets 14-20”/year = 1MAF

Hydrology within in the Delta is primarily driven by upstream freshwater inflows and ocean/tidal action
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Sacramento River 
~80% Freshwater 
Inflow; good quality 

East Side Rivers 
~5% Freshwater 
Inflow; good quality 

San Joaquin River 
~15% Freshwater 
Inflow; poor quality 

Ocean/Tida
l 

 High salinity 

Slide from CALFED 

Delta Inflows 

Presenter
Presentation Notes
Freshwater flows in the Delta are typically much less than those caused by tides. 

Volume of freshwater entering the Delta mainly affected by upstream reservoir releases except during very large winter storms which are episodic in nature (atmospheric rivers)
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Salinity Intrusion Before and After 
Managed Upstream Reservoirs 

Before  
(1920 –1943) 

After  
(1944 –1990) 

High winter flows 
Low summer flows 

Moderated winter flows  
Increased summer flows 

Presenter
Presentation Notes
Example of how water management has influenced the salinity range

Important to note that how we manage cc impacts upstream and how much CC impacts the ocean could influence how cc may impact the Delta



Climate Change Projections 

Climate models are used to 
explore possible  

future changes in cl imate   
 

Climate models donít predict  
future changes in cl imate 

 
Scientists & planners use 

information from many models 
to make decisions 

Presenter
Presentation Notes
CC models are one component of planning scenarios



Temperature 

Climate Warming:   
 Summer warming higher than winter 
 Interior warming greater than coastal/marine  
 Nighttime warming has exceeded daytime warming in last few decades 
 Heat wave incidence projected to become more frequent, intense, durable  

Cayan et al. Scripps/USGS 2013 

Presenter
Presentation Notes
2060 Temp – 
Delta: Avg 4F; Winter 3F; Summer5F

2100 Temp – 
Delta: Winter 6-7F; Summer 7-9F

Heat waves are expected to increase in frequency, intensity, and length



Precipitation 

Cayan et al. Scripps/USGS 2013 

Precipitation probably  will remain extremely variable 
     Consensus of CMIP5 models shows little change in Northern CA 
     Continued potential for extremely heavy events 

Presenter
Presentation Notes
Most climate model precipitation projections for the state anticipate drier conditions in Southern California, with little change in total precipitation in Northern CA

While total precip isn’t expected to change much, warmer temp  will cause a shift to more rain and less snow 

Snowpack – 2050 25-40% reduction (DWR); 2100 48-65% by 2100 (van Vuuren et al. 2011)





Northern Sierra Nevada Snow Storage Season 
9 CMIP5 RCP4.5 GCMs BCCA downscaled, VIC snow simulation  

Length of snow season declines from  
        ~6 months to ~3 months 

David Pierce 

Presenter
Presentation Notes
The change in type of precipitation combined with shorter snow season could be a challenge for managing reservoirs for both flood control and water supplies. 



Sea Level Rise 

Presenter
Presentation Notes
NRC 2012 report – incorporates regional factors
2050 – 5 to 24”
2100 – 17 to 66”







Stage Frequency Curve for 
Antioch, CA 

Modified from Maury Roos 

Historical Conditions 

1 ft sea level rise 
Existing Delta 

1 in 100 year event  
becomes  

1 in 10 year event 

Presenter
Presentation Notes
SLR will contribute to an increase in susceptibility to flooding

Model projections w/ 55” SLR show increase in land susceptible to flooding of 13% for Solano, 40% for Contra Costa, and 59% for Sacramento County



Potential Impacts for the 
Delta 

SWP= State Water Project    CVP=Central Valley Project 

Presenter
Presentation Notes
DWR has conducted several cc assessments to look at the potential impacts of CC on the SWP

Feather River Basin Temp Sensitivity Assessment looked at impacts of temp on snowpack in the FRB

SWP/CVP Climate Change Impact Assessment looked at the impacts to exports, carryover storage, groundwater, and X2

Full report available on our website
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X2 Position 

Historical X2 Range 

Future Climate X2 Range 

Presenter
Presentation Notes
Example from the SWP/CVP Assessment



  
 

 
 

Potential Impacts 
Reduced Snowpack 

   Some Increase in Delta Salinity Intrusion due to 
     Reduced Snowpack 
 

 

  Smaller snowpack mean less surplus snowmelt runoff at  
     reservoirs and in the Delta in spring 

 

  Longer effective dry season for the Delta will require more 
     freshwater releases to repel ocean salinity and maintain  
     suitable water quality with some additional loss in average 
     export yield 



  
 

 
 

Potential Impacts 
Sea Level Rise 

  Increase in Flood Risk and  
    Salinity due to Sea Level Rise 
 

  Would require more freshwater releases from upstream 
      reservoir to repel ocean salinity and  maintain suitable  
      water quality 
 

  Combination of rising sea levels and subsidence will 
      increase pressure on Delta levees and  contribute to  
      higher risk of failure 
      
  Higher risk of overtopping or failure of levees when  
     storm surges combine with rising mean sea levels 
 
  Bigger floods due to larger winter flood producing 
      areas and more water vapor in atmosphere 



Sea Level Rise 

Delta today 
Delta w/  

1-foot rise 

Presenter
Presentation Notes
Pic: areas most at risk from 1-foot increase in mean sea level shown in dark blue




Sea Level Rise 

Delta w/  
2-feet rise Delta w/  

4-feet rise 



  
 

 
 

Potential Impacts  
Water Use 

  Slightly higher water use 
 

  Farm and landscape water consumption goes up with 
      temperature; 10% for 3oC, other factors constant 
 

  Higher dew points reduce water use  
      
  Higher CO2 reduces water use slightly for most plants 

 

  With warming, planting dates for annual crops will  
      probably change 



  
 

 
 

Potential Impacts  
Water Temperature 

  Warmer Water Temperatures 
 

  Likely more problems for cold water fish from warmer 
     temperatures 
 

  Warmer air temperatures mean warmer water  
      temperatures in the Delta 
      
  Reduced and earlier snowmelt means less cold water 
     pools behind major foothill reservoirs 

 

  Delta smelt are already near the top of their range 



 

 Climate Change Technical Advisory Group 
 
  Integrated Regional Water Management 
 
  California Water Plan 
 
  Central Valley Flood 
      Protection Plan 

DWR Climate Change 
Planning Efforts  

Presenter
Presentation Notes
CCTAG – advising DWR on climate change scenarios for water resources planning
IRWM – climate change adaptation and mitigation now a required element of IRWM Plans
CWP – climate change incorporated in both the supply and demand scenarios; RMSs; regional reports
CVFPP – incorporating climate change into modeling





 
  Delta hydrology primarily influenced by upstream  
       management and tidal action  
 
  Sea level rise could significantly affect the Delta 
       in terms of water quality and flood risk 
 
  Effects of climate change may be either mitigated  
       or exacerbated by in-Delta and upstream  
       management actions 
 
 The decisions we make now will play a large role in 

determining the regionís resiliency in the face of a 
changing climate 

    Take Home Messages  


	Climate Change Impacts �~ Delta Hydrology ~
	Overview 
	Delta Hydrology 
	Delta Inflows
	Salinity Intrusion Before and After Managed Upstream Reservoirs
	Climate Change Projections
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Potential Impacts for the Delta
	Slide Number 13
	Potential Impacts�Reduced Snowpack
	Potential Impacts�Sea Level Rise
	Slide Number 16
	Slide Number 17
	Potential Impacts �Water Use
	Potential Impacts �Water Temperature
	DWR Climate Change�Planning Efforts 
	Slide Number 21
	    Take Home Messages 

