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Mission
To improve resilience in California and Nevada by 
providing decision makers usable information through 
integrating cutting edge physical and social science.

www.dri.edu/cnap
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Vision
To increase the resilience of natural and socioeconomic systems to 
extreme weather events and their effects on water supply and flooding.

Mission
Provide 21st century water cycle science, technology, education, and 
outreach to support effective policies and practices that address the 
impacts of extreme weather and water events on the environment, 
people, and economy of western North America. 

Lake Sonoma, 25 March 2021

cw3e.ucsd.edu
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Mission
Our goal is to bring large-scale climate 
information to human scales to improve 
understanding and predictability of the 
types of weather extremes that impact 
California and the western United States.

weclima.ucsd.edu

• Heat waves

• Santa Ana winds & wildfire

• Atmospheric rivers

• Marine layer

• Health and society
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gis.water.ca.gov/app/CADWRLandUseViewer

Imperial
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San Diego agriculture
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San Diego is the 12th 
largest farm economy in 
the nation with an 
estimated at a total value 
production of $1.7 billion 
on 251,000 acres.

San Diego agriculture

San Diego
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Nursery and cut flower 
products are the largest 
crops economically at 71% 
followed by avocados 
(9%), citrus (7%), and 
tomatoes (3%).

San Diego agriculture
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Annual Crop Value in San Diego County
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San Diego County has 
more small farms than 
any other county in the 
United States, with a 
median size around four 
acres. (USDA, 2017)

San Diego agriculture
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climateassessment.ca.gov
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climateassessment.ca.gov
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climateassessment.ca.gov/regions
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San Diego agriculture – climate impacts

USDA, 2023

Nursery and cut flower 
products are the largest 
crops economically at 71% 
followed by avocados 
(9%), citrus (7%), and 
tomatoes (3%).
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“There is surprisingly little 
research on the impacts of 
climate change on nursery 
and cut flowers.”

San Diego agriculture – climate impacts

USDA, 2023

tomc @ ucsd.edu
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San Diego agriculture – climate impacts

USDA, 2023

Nursery and cut flower 
products are the largest 
crops economically at 71% 
followed by avocados 
(9%), citrus (7%), and 
tomatoes (3%).
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Avocados are sensitive to climate change 
with an expected 15-45% decrease in crop 
yields by 2050 [1]. Avocados are most 
sensitive to 
• Maximum daily temperature in August 

the year prior to harvest,
• May minimum temperatures, and 
• October precipitation during the year of 

harvest [2].

[1] Lobell et al., 2006; [2] Lobell et al., 2007

San Diego agriculture – climate impacts

USDA, 2023
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Oranges are projected to see 
a decline with increased 
temperature, though less so 
than avocados [1].
Extreme flooding may delay 
the harvesting of citrus [2].

[1] Lobell et al., 2006; [2] Pathak et al., 2018.

San Diego agriculture – climate impacts
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Future climate: more 
frequent and intense drought 
with warmer temperatures 
will lower soil moisture and 
increase the evaporative 
demand in the region [1].

[1] Jennings et al., 2018

San Diego agriculture – climate impacts
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This will increase irrigation 
demand. During the period of 
2005–2015, 25% of orchard 
trees (1 million trees), were 
removed from production due, 
in large part, to the rising costs 
of water.

[1] Jennings et al., 2018

San Diego agriculture – climate impacts
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Drought and higher temperatures 
also increases the susceptibility of 
plants to pest infestation [1], 
though there are not specifc 
examples of this for crops that 
are most important in San Diego.

[1] Pathak et al., 2018.

San Diego agriculture – climate impacts

Avocado Thrips
Scirtothrips perseae
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Regional Climate Trends
Temperature
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The annual average increase in maximum 
(max) and minimum temperature (min) 
averaged over San Diego County from 
Localized Constructed Analogs (Pierce et 
al., 2014; Pierce et al., 2018). The shading 
shows the range of models under 
historical (black), RCP 4.5 (blue) and RCP 
8.5 (red) and the line shows the ensemble 
mean. The historical observations in the 
green dashed line are based on the Livneh 
et al. (2015) gridded data.

San Diego temperature projections
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San Diego temperature projections

Representative 
Concentration Pathways 
(RCP)

• RCP8.5: high           
emissions scenario

• RCP4.5: moderate 
emissions scenario
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Downscaling global climate models
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CO2 emissions in CMIP6 scenarios

https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained/
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CO2 emissions in CMIP6 scenarios

SSP5-8.5

https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained/



TOM CORRINGHAM  ⟶  TOMC @ UCSD.EDU

CO2 emissions in CMIP6 scenarios

SSP4-6.0

https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained/
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CO2 emissions in CMIP6 scenarios

SSP2-4.5

https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained/
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CO2 emissions in CMIP6 scenarios

SSP1-1.9
https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained/
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Warming in CMIP6 scenarios

https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained/
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.org
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.org







Days with minimum 
temperature above 64.5 F
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Gershunov et al., 2023



Regional Climate Trends
Precipitation
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Whiskey is for drinking
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Whiskey is for drinking
Water is for fighting!
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Whiskey is for drinking
Water is for fighting!
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– Mark Twain



Water is for fighting
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If climate change is a bear…….
Water is its teeth……
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Coefficient of variation for annual precipitation, 1950-2008

Dettinger et al. 2011

Variability of precipitation in California 

Dettinger and Cayan 2014



Coefficient of variation for annual precipitation, 1950-2008

Dettinger et al. 2011



Coefficient of variation for annual precipitation, 1950-2008

Dettinger et al. 2011



Dettinger and Cayan 2014
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Atmospheric river: satellite image
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Interannual variability – water year 2023 – 17 atmospheric rivers
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Interannual variability – water year 2022 – one atmospheric river
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California: wetter or drier?
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California: wetter or drier?

Pierce, Kalansky, Cayan, 2019
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UCLA Center for Climate Science, 2018
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Ocean Desalination

Local Imports

State Water Project Deliveries

Central Valley Project − Project Deliveries

Return Flow from Other DAUCO within PA

Local Supplies

Return Flow to Carryover Storage within DAU from Previous WY

Central Valley Project − Base Deliveries
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Water Transfers − Regional
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Local supplies fall in drought
CVP deliveries fall in drought
SWP deliveries fall in drought

Groundwater extraction increases
Colorado River deliveries increase 

Water Supply Portfolio in Drought
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Annual Crop Value in San Diego County



Climate Information 
and Forecast Tools
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climatetoolbox.org
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1980s: Cold Hardiness Zone 9b
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2040s: Cold Hardiness Zone 10a
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2080s: Cold Hardiness Zone 10b
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1980s
2050s (RCP8.5)
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2020s (RCP8.5)

2050s (RCP8.5)
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Average

2022/23
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Ensemble of models

Median model
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Ensemble of models

Median model

Warning:
Precipitation 
averages can be 
misleading:
we rarely, if ever, 
see the “average”
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Warning:  skill for 3–4 week predictions is still very low.
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El Niño
Outlook
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https://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/enso.shtml



https://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/enso.shtml





Drought
Outlook
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drought.gov (NIDIS )
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drought.gov (NIDIS )
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Tulare Lake

https://earthobservatory.nasa.gov/images/151284/tulare-lake-grows

drought.gov (NIDIS )
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Snow Melt Signals
cnrfc.noaa.gov

drought.gov (NIDIS )



TOM CORRINGHAM  ⟶  TOMC @ UCSD.EDU

Snow Plus Reservoirs

drought.gov (NIDIS )
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https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1

Temperature Forecast

June 2023

June - August 2023

drought.gov (NIDIS )



Thank you!

tomc @ ucsd.edu
.org
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