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How did we get here? Status and antecedent 
conditions 
 
Why has it been dry/drier than normal? Is this 
drought like others?  
 
What are the impacts and where did they occur? 
 
What information is being provided and by 
whom?  
 
How bad might it get and how long will it last?  
 
How are we planning for this year and for  
longer-term risks and opportunities? 
 
 
 
 



• Could “the” drought have been anticipated? 
 

California-Nevada  

Applications Program 
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The Missing Years: 
Precipitation Deficits Over Four Winters 2011-12/14-15 

Expressed in Units of Average Annual Precipitation. 
Based on PRISM.  Courtesy Paul Iniguez, NWS  
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The Godzilla El Niño? (Bill Patzert) 



How is the 2015 El Niño doing, and where could it end up? 

Hypergeometric distribution table for quintile combinations of population & sample sizes (ref. 
http://stattrek.com/online-calculator/hypergeometric.aspx ): 
  
20%iles for both ENSO and climate division data (24 cases out of 120 means that the combination 20%*20% 
yields 4.8 ‘expected’ cases (120/(0.2*0.2)); I am highlighting in blue the most likely individual outcome, in red 
cases of significant suppression of risk (under 10%), and in green equivalent increases in risk (ditto on the 
other end): 
  
#hits  P(#hits)  P(≤#hits)=C     1-C  Significance 
0  0.002,401  0.002,401  0.997,599 99.8% 
1  0.018,943  0.021,344  0.978,656 97.9% 
2  0.067,709  0.089,053  0.910,947 91.1% 
3  0.145,649  0.234,702  0.765,298 - 
4  0.211,287  0.445,989  0.554,011 - 
5  0.219,519  0.665,508  0.334,492 - 
6  0.169,330  0.834,838  0.165,162 - 
7  0.099,210  0.934,047  0.065,953 93.4% 
8  0.044,799  0.978,847  0.021,153 97.9% 
9  0.015,732  0.994,579  0.005,421 99.5% 
10  0.004,317  0.998,895  0.001,105 99.9% 
11  0.000,927  0.999,822  0.000,178 99.98% 
12  0.000,155  0.999,978  0.000,022 99.998% 
  
The highest count so far: 16 out of 24 (warm El Niño seasons with MEI) is significant at the 99.999,999,9% 
level! 

The 2015 El Niño has been in the top 10th percentile of the Multivariate ENSO Index (MEI) for four 
months in a row, currently (left) ranked 2nd behind 1997 
 
  

The latest ‘anomaly plume’ of the European forecast model has a ‘majority opinion’ that this will end up 
a ‘Super El Niño’ (near +3°C) by late fall 
 
  
Latest observations support a cautionary approach, the event is currently in ‘maintenance mode’ and will 
need a fresh push this fall to grow further.  Short of that it would keep its ‘strong’ status (upper 10%) 
without challenging 1997-98 or 1982-83.  

Wolter, NOAA/NIDIS, PSD) 

http://stattrek.com/online-calculator/hypergeometric.aspx
http://stattrek.com/online-calculator/hypergeometric.aspx
http://stattrek.com/online-calculator/hypergeometric.aspx


Typical El Niño precipitation impacts across CA 

During winter, most of ‘wet El Niño’ signal is at lower elevations and more to the south, while northern 
Sierra Nevada remains ‘on the fence’ (left).  This season is most important since it contributes about 50% 
of the Water Year moisture. 
 
Spring precipitation is more likely to be on the wet side with an El Niño than winter (right).  So, there is the 
opportunity for a late-season catch-up even if the winter ends ‘dry-ish’. 

DRY El Niño WET El Niño DRY El Niño WET El Niño 

December-January-February March-April-May 



Cautionary plot on 8 Station Index 

The full 95 year record of the 8SI shows 
little sensitivity to ENSO. 
 
El Niño events encompass two of the 
wettest (‘83, ’98) and the two driest (’24, 
‘77) Water Years. 
 
The fact that the two strongest El Niño 
events ended up wet may not be 
accidental – numerous modeling 
experiments confirm that really strong El 
Niño events have more predictable WET 
outcomes in northern CA than weaker 
ones. 
 
These results were confirmed for 
Sacramento / San Joaquin runoff and 5 
Station Index data. 
 http://www.esrl.noaa.gov/psd/enso/mei.ext/ 



California Legislative 
Analyst’s Office 2013 
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Divisions  





Impacts on Colorado River runoff 

The full observed record at 
Lees Ferry from 1906 to 2014 
shows only slightly more 
sensitivity to ENSO (El Niño 
slightly wetter than other 
phases). 
 
The two strongest El Niño 
event of the century yielded 
better-than-average runoff, 
while the next ranked two 
were ‘underperformers’. 
 
All we can hope for is that 
2015-16 ends up a ‘Super El 
Niño’! 



Wildfire 
Outlooks 
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October & 
November 2015 
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U.S. Temperature Forecasts 

Source: NOAA/CPC 
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U.S. Precipitation Forecasts 

Source: NOAA/CPC 
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2015 Winter Idling 
Summary 

• Approximately 1.28 million acres have 
been idle all winter (since January 1, 
2015).  This is an increase of 1.08 million 
acres relative to May, 2011. 
 

• Winter idle acreage is comparable to 
idle acreage observed in May, 2014 
(1.49 million acres).   
 

• Majority of idle acreage is concentrated 
along west side of the San Joaquin 
Valley and Tulare Basin. 
 

• Delays in planting of rice in Sacramento 
Valley, as in 2013/2014. 
 

• Large increase in winter idle acreage in 
Delta region relative to May 2011.   



 

Presentations 
A PDF for all the presentations can be found on this link:  

http://cnap.ucsd.edu/nidis_socal_20150707.html 

 

Precipitation probability tool  http://wrcc.dri.edu/col/ 

 

Link to Climate Division Precipitation Percentiles 

http://woodland.ucsd.edu/?page_id=2956 

 

UCLA Drought Monitoring website (includes soil moisture) 

http://www.hydro.ucla.edu/monitor_ca/index.html 

 

National Weather Service: example of El Nino education and updates 

 https://www.youtube.com/watch?v=6QJO39B9XYg 

 

Example of monthly or bimonthly drought and climate updates 

https://www.youtube.com/watch?v=enrwRSo-0Hs 

 

http://cnap.ucsd.edu/nidis_socal_20150707.html
http://wrcc.dri.edu/col/
http://wrcc.dri.edu/col/
http://woodland.ucsd.edu/?page_id=2956
http://woodland.ucsd.edu/?page_id=2956
http://www.hydro.ucla.edu/monitor_ca/index.html
https://www.youtube.com/watch?v=6QJO39B9XYg
https://www.youtube.com/watch?v=enrwRSo-0Hs
https://www.youtube.com/watch?v=enrwRSo-0Hs
https://www.youtube.com/watch?v=enrwRSo-0Hs


The First Three Winters of Drought  
 
2014-2015 (Update in the Works) 
 
Each winter played out differently 
 
Background and thus causes  
somewhat different each winter 
 
2014-15 cause also likely not  
identical to previous three winters 
 
Explanations reach to western  
Pacific and eastern Indian Oceans 
 
Not much sign of climate change  
as a contributor 
 
But, possible harbinger of  
future droughts: 
 
Not just dry, but extremely warm 

NOAA MAPP Drought Task Force 



Projected Snow Water Equivalent in the 21st 
Century 

(NCA, 2014; Scripps) 



Lake Mead.  Kelly Redmond  2015 20 

Drought.gov  

NDMC 

Thank you 
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Benjamin Cook, Toby Ault, Jason Smerdon, 2015.  Unprecedented 21st century drought risk in the  
American Southwest and Central Plains.  Science Advances,  12 Feb 2015.  10.1126/sciadv.1400082 
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• Tendency for 
warmer/drier during El 
Niño and cooler/wetter 
during La Niña 

• Relationship only works 
sometimes and doesn’t 
take into account the 
different types of El 
Niño events. 

El Nino/La Nino and Drought in Washington 

warm, dry 

cool, dry cool, wet 

warm, wet 

2015 

2005 

2001 

1977 

1992 

http://www.climate.gov/news-features/blogs/enso/june-el-ni%C3%B1o-update-damn-torpedoes-full-speed-ahead 

Other content courtesty: Nick Bond (University of Washington) 



Storm of 10-12 December 2014  

Floods Can Happen During 

Drought 
40-70% of the drought breaks in the west 

coast since 1950 are due to ARs 
 

11 Dec 2014 a strong 
Atmospheric River 
hit NorCal 

Russia
n     Riv. 

Russian River 
reached flood 

stage 

14x106m3(12 k af) increase  
In storage in 2 days 

Over 230mm 
(9ins) of rain 

in 24 h (A more complete summary is available at 
cw3e.ucsd.edu) 

F.M. Ralph 



Monitoring & Forecasting 
Drought Impacts 

Assessments and Scenarios 

Communication and Outreach 

Engaging Preparedness &  
Adaptation Communities 

Integrated 

 Information 

Systems 
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Integrated Information Systems  under Changing 
Weather and Climate Extremes 

Thank you! 
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Cropland Greenness in January 
A 35% (400,000 acre) increase in fallowing was observed in 2014 relative to 2011, a year of 

normal water availability-state resources for county  food banks 
  

 
 

2014 January 

showing extensive 

areas of dryness 

NIDIS, NASA, USDA, USGS, NOAA and the California Department of Water Resources,  
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2014 



Hillside flames on Thursday near Twisp, Wash., where a 1,600-acre 
blaze has claimed the lives of three firefighters. Dozens of wildfires are 
burning across the drought-stricken Western U.S. Photo: Erika 
Schultz/Associated Press 

Firefighters prepare to battle wildfire near Chelan, Washington, 
August 16, 2015. US Forest Service / Reuters 









Building Drought Resilience 
The ongoing drought has served as a stress test for California’s water 
management systems, and continuing drought will test them further. 
Managers and businesses are employing an array of tools and strategies. 
Many of these have helped California reduce drought impacts. Others will 
need refinement and further investment. 
 
Current drought actions fall into three general categories: those that are 
working well and may need minor improvements; those that are still works in 
progress, requiring support and refinement; and those that require 
substantial policy reforms or investments. 
 
WHAT’S WORKING 
Diversified water portfolios: Historic investments in diversifying water supply 
sources and managing demand have yielded great benefits. Further 
investments could be aided by streamlined permitting, as with recent CEQA 
exemptions for recycled wastewater standards. 
Regional infrastructure: Coordinated infrastructure development among 
multiple agencies has built regional diversity in water supplies and reduced 
vulnerability. 
Coordinated emergency response: Unprecedented coordination among 
state, federal, and local agencies has improved emergency response and 
reduced the economic costs of the drought. 



WORKS IN PROGRESS 
Mandatory conservation: Although highly successful at reducing urban use, statewide 
conservation mandates can have unintended economic and social consequences if they are 
not implemented with some flexibility. They can reduce local financial capacity and appetite 
for new supply investments, and they can cost jobs if they are not considerate of business 
water use. They can also convey an overly negative impression about urban water 
conditions in the state—potentially dampening future business investments. 
Water pricing: Many urban utilities have encouraged conservation with tiered water 
pricing, but they now face significant uncertainty about the legality of these rates. Low-
income households are vulnerable if utilities make up for lost water revenues with higher 
fixed monthly fees. Legal reforms to Proposition 218 may be needed to support both 
efficient and equitable pricing.67 
Rural community supplies: Some domestic and small community water supplies will always 
be vulnerable during droughts, and emergency response has improved. But the 
mechanisms to report dry wells should be strengthened and response times shortened for 
getting water to affected residents. Continued progress is also needed to provide long-term 
safe water solutions to rural communities. 



Groundwater management: Groundwater is a vital drought reserve, and extra 
pumping has reduced the economic costs of the drought. The new Sustainable 
Groundwater Management Act will boost the long-term drought resilience of 
California’s farming sector and reduce negative impacts of unsustainable pumping. 
State and federal support for key technology and tools—such as groundwater models 
and well metering—can enable locals to move faster in implementing the law.68 
Addressing acute short-term impacts of pumping, such as infrastructure harm from 
sinking lands, may require charging new pumping fees or limiting new wells in some 
areas 
 
 
 

Water trading: Water trading has helped reduce the economic costs of the drought so far, 
and it will be vital if the drought continues. But the market is not sufficiently transparent 
or flexible. Processes for approving trades are complex and often opaque. Little 
information is publicly available about trading rules, volumes, or prices.69 
Waterbird management: The risks to waterbird populations can be reduced by 
coordinating the management of water on refuge wetlands and flooded farm fields. State 
and federal investment in creative approaches, such as programs that pay farmers to 
flood fields, can yield great benefits with limited water and funds. 



DIFFICULT WORK AHEAD 
Improving the curtailment process: In principle, California’s seniority-based water-rights system 
is designed to handle droughts. But making it work well will require better information on water 
availability and use, clearer state authority, and more effective enforcement. 
Modernizing water information: To facilitate all facets of water management—including trading, 
curtailments, and environmental flows—the state will need to make major investments in the 
collection, analysis, and reporting of water information.70 This includes updating models to 
consider the extreme temperature and flow conditions of modern droughts. 
Managing wildfires: The stopgap measure of suppressing fires during drought may work in the 
short-term, but a long-term strategy of improved forestry and fire management—with strong 
federal participation—is needed. 
Managing surface water trade-offs: The state and federal governments have not gone through 
the difficult exercise of defining and prioritizing objectives among competing uses of scarce 
supplies, especially when managing reservoirs. The difficulties of managing Shasta Reservoir to 
protect wild salmon highlight the need to do better forecasting and build in a margin of safety 
for environmental flows. 
Avoiding extinctions of native fish: Continued drought will likely lead to multiple extinctions of 
native fish species in the wild, and California lacks a plan to address this. More cautious 
strategies to save reservoir water for environmental flows may help, and purchasing water to 
boost flows could reduce conflicts. It may also be prudent to make immediate investments in 
conservation hatcheries. 
Building environmental resilience: Beyond stopgap measures, California also needs to invest in 
improving the capacity of our native biodiversity to weather droughts and a changing climate. 
This requires a plan and the funding to put it into action.71 




