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S.T. Harding & the 1930s Drought

• Early recognition of 
California 
paleodroughts much 
greater than droughts in 
historical record, based 
on submerged tree 
stumps in Lake Tahoe

National Geographic Photo



Source: The Economist



How long a drought should we 
plan for?
(We are sampling an infinitesimal part of a 
very small part of a much longer climate 
record!)



How much risk are you willing to 
take?  

How vulnerable is your system?
How much reliability can you 
afford? 



Points to Keep in Mind About Drought

• Droughts/dry years are a normal part of the hydrologic 
cycle

• Drought conditions develop slowly; drought by itself is 
not an emergency – drought impacts drive action

• Drought impacts are site-specific and sector-specific

• Impacts increase with drought duration

• Drought vulnerability can change over time

• The greatest economic impacts of drought in California 
have been associated with wildfire and forestry 
damages, not with urban & agricultural water uses



CA UWMP Statutory Requirements

• Urban Water Management Plans (UWMPs), agencies 
serving > 3,000 AF annually, or 3,000 customers, prepare & 
update every 5 years 

• Apply to 400+ systems
• Water shortage contingency analysis of:

– Staged response actions to be taken by water supplier 
for shortages up to 50% reduction in supply

– Specific water supply conditions associated with each 
stage

• Actions to prepare for/respond to a catastrophic 
interruption of water supplies

• Historically, 3-year drought planning requirement, changed 
in 2018 to 5-year drought 



California’s 20th & 21st Century 
Statewide Droughts*

• 1918-20

• 1922-24

• 1929-34

• 1947-50

• 1959-61

• 1976-77

• 1987-92

• 2007-09

• 2012-2016
*Defined as consecutive dry years at statewide spatial scale



Driest 4 Consecutive Water Years
Based on Statewide Precipitation

Year 4-Year Total, inches

2012-2015 62.2

1917-1920 63.1

1923-1926 63.3

1928-1931 64.5

1931-1934 65.1

1921-1924 65.7

1922-1925 65.9

1918-1921 66.8

1929-1932 67.3

1987-1990 67.3

1930-1933 68.0
WRCC data 



Expected Impacts of Multi-Year 
Drought – Lessons Learned

• Unmanaged systems
– Risk of catastrophic wildfire (health & safety, economic)

– Non-irrigated agriculture (livestock grazing) 

– Fish & wildlife (e.g., salmonids)

• Managed systems
– Small water systems (health & safety)

– Irrigated agriculture

– Green industry (urban water supplies)

– Fish & wildlife (e.g., wildlife refuges, salmonids)

– Other environmental (e.g., land subsidence)



USDA NASS Cropland Data Layer – San Joaquin Valley Idled Acreage, 2009 Drought 



Vulnerability Factors for Public Water 
Systems

• Fractured rock groundwater

• Fewer connections (small systems)

• Single source (e.g., groundwater)

• Limited storage capacity

• No interconnections

• Rural location

• Wildfire risk area



Drought Preparedness Basics

• Vulnerability assessment

• Monitoring

• Planning

– Safe Drinking Water Act emergency plan (public 
water systems)

– Urban Water Management Plans 

– Long-term planning (capital improvement plans)

• Response







Drought Risk for Local Supplies

Courtesy of University of Arizona



Planning for Drought Duration – It’s the Low-Hanging Fruit!




