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California’s Climate is Already Changing

(PPIC, 2019)



Climate Change Impacts: Greater Intensity 
and Frequency of Events

http://climateassessment.ca.gov/state/docs/20180827-SummaryBrochure.pdf

http://climateassessment.ca.gov/state/docs/20180827-SummaryBrochure.pdf




Projected future water Budgets and 
SGMA
GSAs are required to provide “[p]rojected water budget information for population, population 
growth, climate change, and sea level rise” (CWR 354.18(d)(3)). 

Additionally, projected water budgets must “identify the uncertainties of these projected water 
budget components,” including uncertainties in projected hydrology, water demand, and surface 
water supply resulting from sea level rise, land use changes, population growth, and climate 
change (CWR 354.18(c)(3)). 

To meet these regulatory requirements, plans must “rely on the best available information and 
best available science to quantify the water budget for the basin” (CWR 354.18(e)). 

(Christian-Smith, 2017)



SGMA requires Water Budgets of the Past, 
Present, and Future

What is a water budget? How do we create them?



Climate Projections Will Incorporate Various 
Projections and Will Need to Account for 
Uncertainty

◦ Uncertainty exists for future land-use changes,
precipitation and evapotranspiration, sea level rise,
surface water deliveries

◦ Projections will be used to assess need for actions and
implementation, understanding cumulative uncertainty
and risks, and setting sustainable management criteria

◦ Adaptive Management
◦ Understand uncertainty especially where high-risk

projects are involved
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Uncertainty arises from the climate input, including 
emission scenario and model uncertainty, groundwater flow 
model, land use and other projections



Modeling Process: Many Models (and 
Decisions)

(DWR, 2018) 

Russian River ResSim
Model

The six steps of climate change modeling for water resources 
planning are as follows: 

1. Select emissions scenario(s)

2. Select global climate model(s) and perform climate
simulations using selected emissions scenarios

3. Spatially downscale global climate model results or select
already spatially-downscaled data

4. Select hydrologic model and simulate unimpaired flows
from downscaled climate model results

5. Select water system operations model(s), include climate
change data and use unimpaired flows from the selected
hydrologic model to simulate system operations, if applicable

6. Select groundwater/surface water model and use data from
downscaled climate model(s), hydrologic model, and
operations model(s) to simulate groundwater and surface
water response to climate change



What does this look like for Santa 
Rosa Plain Basin

Example from Santa Rosa Plain





Useful resources
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-
Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-
Guidance-Documents/Files/Climate-Change-Guidance_Final.pdf

https://www.ucsusa.org/sites/default/files/attach/2017/11/gw-ws-whitepaper-groundwater-
climate-science.pdf

https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-
Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-
Guidance-Documents/Files/BMP-5-Modeling.pdf

https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-
Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-
Guidance-Documents/Files/BMP-4-Water-Budget.pdf

https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/Climate-Change-Guidance_Final.pdf
https://www.ucsusa.org/sites/default/files/attach/2017/11/gw-ws-whitepaper-groundwater-climate-science.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-5-Modeling.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-4-Water-Budget.pdf
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