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Tree-Ring Reconstructions of Streamflow in Major Basins



California’s 20th & 21st Century 
Statewide Droughts

• 1918-20
• 1922-24
• 1929-34
• 1947-50

• 1959-61
• 1976-77
• 1987-92
• 2007-09



Where We’ve Been in Past Water Years

• 2007 – dry
• 2008 – dry
• 2009 – dry
• 2010 – normal
• 2011 – wet

• 2012 – dry
• 2013 – dry
• 2014 – dry
• 2015 – dry
• 2016 – dry 





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 



USGS Computed CA WY Runoff  
Dozen Driest years -- (rank out  of 115)

1. 1977 115th

2. 1931 114th

3. 1924 113th

4. 2014 112th

5. 1991 111th

6. 1994 110th

7.   1990 109th

8.   2015   108th
9.   2001 107th

10. 1934 106th

11. 1992 105th

12. 1976  104th



April – July Runoff in Major 
River Basins – Water Years 
2011-2016



Drought Impacts

• Reduced surface and groundwater supplies
• Water shortages for small water systems & 

private well owners
• Declining groundwater levels and land subsidence
• Agricultural land fallowing 
• Increased urban water costs
• Tree mortality, wildfire risk
• Fishery impacts



State Drought Response Actions
• May 2013 Executive Order on water transfers
• Dec 2013 formation of Governor’s Drought Task Force
• Jan 2014 Governor’s emergency proclamation
• March 2014 drought relief legislation 
• April 2014 proclamation of continued state of emergency
• Sep 2014 Executive Order for emergency drinking water assistance
• Dec 2014 Executive Order continuing CEQA waiver for specified 

actions
• March 2015 drought relief legislation
• April 2015 Executive Order
• October 2015 emergency proclamation on tree mortality
• November 2015 Executive Order, continuing conservation/small 

water systems
• May 2016 Executive Order, conservation requirements



Example State Activities
• SWP/CVP drought contingency 

planning, Shasta temperature 
operations

• Emergency assistance for small 
water systems & private well 
owners

• SWRCB regulatory actions, water 
conservation requirements

• Increased focus on groundwater 
conditions (CASGEM & SGMA)

• Impact monitoring (fallowed ag 
land, Central Valley land 
subsidence)

• Ongoing state financial assistance 
programs





Recent Policy Changes 

• Sustainable Groundwater Management Act, 
2014

• Mandatory consolidation of public water 
systems, 2015

• Ag Water Management Plan requirements for 
suppliers to 10,000 – 25,000 acres, 2015

• Urban Water Management Plan requirement 
for 5-year drought, 2016



Challenges

• Small water system drought vulnerability
• San Francisco Bay/Sacramento-San Joaquin 

River Delta water management 
• Will the winter be wet or dry – inability to 

forecast sub-seasonal to seasonal 
precipitation





NOAA CPC Historical Skill Scores
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