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ABSTRACT 
 
The San Joaquin River watershed extends almost thirty-two thousand square miles from its headwaters in 
the Sierra Nevada Mountains to its outlet in the Sacramento-San Joaquin Delta.  It is a snow-melt 
dominated watershed with its average hydrograph peak in May aligned with the spring melt.  However, 
major winter storms can cause system flooding in the winter.  A key element to the size of the flood is 
the freezing elevation – the point where rain transitions to snow.  As climate continues to evolve over the 
21st century, warmer temperatures will lead to higher freezing elevations.  This will have significant 
impact on the size of floods in the San Joaquin Basin. 
 
In this talk, the watershed and its elevation distribution is described along with key elements of winter 
versus spring flooding.  Then using results from recent studies, the temperature sensitivity of the 
watershed is illustrated both for current events and potential future conditions.  Because of the area 
elevation distribution of the major tributaries, the San Joaquin Basin can generate significantly larger 
floods simply by having more land area contribute to storm runoff due to a higher freezing elevation.  
The consequences of such events as they relate to both winter and spring melt flood management are 
then discussed. 
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Talk Overview

• Physical Setting

• Winter vs Spring Flooding and Overlap

• Examples of Temperature Sensitivity
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Managed Portion of the San Joaquin Watershed 
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Headwaters of the San Joaquin Watershed
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Elevation Depiction

Light green and 
blue colors are 
areas that can 
transition from 
snow to rain 
with climate 
change
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Winter vs. Spring Flooding

• Winter floods driven by Atmospheric River events

• Spring floods driven by snowmelt from heavy 
packs

• Winter events on order of weeks while spring 
events on order of months

• Spring events can be impacted by the presence of 
a winter event

7



Temperature Sensitivity

• Freezing Elevation key parameter

• 500-1500 feet difference can be critical 
depending on the watershed

• Rule of Thumb:  500 foot rise in snowline for 
each degree C of temperature rise
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PARK--A Glimpse into High-Country Flood Generation in the Sierra Nevada
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The warm temperatures increased the area 

contributing rainfall-runoff by about 5 times the 

area in a “normal” winter storm…

5 times the normal runoff-contributing 

area*1 inch of precip --->  

5 inches on ‘normal’ contributing area
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CVSS Findings

• Warmer temperatures appear to increase 
runoff by two mechanisms:

– More precipitation falls as rain

– More of the watershed contributes to runoff

• Increase in runoff is not offset by decrease in 
snowpack

• Instead, snowpack may be more able to 
contribute melt
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CVFPP First Estimates of Change
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Summary Thoughts

• San Joaquin Basin is currently challenged by 
existing infrastructure and geomorphology

• Area-Elevation Relationship Key Element of 
Potential Change in Temeprature

• Observations have shown temperature 
sensitivity is already a concern

• Winter and Spring Flooding may Overlap in 
the future compounding management 
challenges
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Questions?

Michael.L.Anderson@water.ca.gov
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