
Tallying up the California drought            
Mike Dettinger, USGS & Dan McEvoy, DRI 

• The blue-water & green-water droughts,  
     2012-15 & 2016 

 
• How much of this drought has been precipitation 

deficit? Snwpack drought? Streamflow drought? 
 

     How much is extra evaporative demand? 
 
     In passing: How much less vapor has come to us from  
     over the Pacific?  
 



Data source: NOAA/NCEI 



<δPrecip>state = -273 MAF 

Data source: www.prism.oregonstate.edu 



<δPrecip>Delta = -1.27 yr 
          = -313 MAF Data source: ftp.cdc.noaa.gov 

Onshore 
Vapor 

Transports 
<dVapor>Delta = -1.18 yr 
          = -1310 MAF 



http://cdec.water.ca.gov/snow/current/snow/ 

Using  
California DWR 
Snow Courses 



Margulis:             <dSWEpeak> = -2.6 yr 
Snow courses:    <dSWEApr1> = -2.8 yr 
 
Margulis:              <dSWEpeak> = -43 MAF 

Snow courses:     <dSWEApr1> = -47 MAF 

<dPrecip>state = -273 MAF 
 



<dPrecip>state = -273 MAF 
 
<dSFlow>state  = -134 MAF 

Data sources: 
http://waterdata.usgs.gov/ca/nwis/ 
http://cdec.water.ca.gov 
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http://waterdata.usgs.gov/ca/nwis/�
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http://waterdata.usgs.gov/ca/nwis/�
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<dPrecip>state = -273 MAF 
 
<dResvr>state    = -21 MAF 

End of water year Reservoir Storage 

Dettinger & Anderson, SFEWS, 2015 



<dHydropower>state = -1.50 yrs 

http://www.energy.ca.gov/almanac/renewables_data/hydro/ 
CALIFORNIA 
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Water-year Temperatures 
Statewide-avg California 

Source: NOAA/NCEI 
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• Net radiation 
• Ground-heat flux 
• Air temperature 
• Vapor pressure 
• Wind 

<dPrecip>state = -273 MAF 
 
<dETo>state    =  +106 MAF 

Data from (& in collab 
w/) D. McEvoy & J. 
Huntington, DRI 





Turning to WY 2016… 

STATE-AVG TEMPERATURES, OCT-JUNE 



2012-2015 
-273 MAF 

2012-2016 
-280 MAF 



2012-2016 
-50 MAF 

2012-2015       
-47 MAF 



2012-2015 
-134 MAF 

2012-2016 
-125 MAF 



Streamflow Deficits, in Years of Normal Flow 

Asterisk = Full-natural flow 
Dot = HCDN measured flow 

Flow north of 38.5ºN 
Flow south of 38.5ºN 



Remember re: WY 2016… 

STATE-AVG TEMPERATURES, OCT-JUNE 

2016 precip 
(wyr thru June) 



2012-2015 
+106 MAF 

Data from (& in 
collab w/) D. McEvoy 
& J. Huntington, DRI 

2012-2016 
+154 MAF 



2012-2015 

Eto data from (& in 
collab w/) D. McEvoy 
& J. Huntington, DRI 

2012-2016 
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Precip 

– ETo 

SFlow 

– GWtr? 

SWE 

Comparisons of Accumulated Deficits, State-Totals,  
WY2012-2015 vs WY2012-2016 

Resrvrs 

Caveat: Lots of apples & oranges here, but illustrative for 
comparing relative magnitudes of key deficits/surpluses 
pairs. 

2012-2016 

2012-2016 

2012-2016 

2012-2015 

2012-2015 

2012-2015 
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CONCLUSIONS 
 

• In this drought, precipitation & temperature (ET) 
aspects vie with each other to determine drought 
severity 

• The drought deficits amplify as they pass into & 
thru the water system 
 

• As climate change takes hold, temperature 
effects will become even more important and will 
add to more frequent, more ferocious droughts 



© Maynard Dixon 1927 

Questions? 



Mokulmne & north 
Stanislaus & south 

2016 SWE vs altitude 

2016 precip vs altitude 
(wyr thru June) 

WY2012-2015 
deficits 

In 2016, northern Sierra 
show strong elevation 
(temperature) effect 
 
In 2016, southern Sierra 
show no elevation 
(temperature) effect, & 
reflect instead precipitation 
deficit 

2016 precip 
(wyr thru June) 



Data from (& in collab w/) 
D. McEvoy & J. Huntington, 
DRI 

Breaking the total dETo 
surplus into cool- & 
warm- seasons 



http://waterdata.usgs.gov/ca/nwis/ 
http://cdec.water.ca.gov 

September deficits, 
as proxy for mountain-block 
groundwater 

Water-year 
deficits 

Precip deficits 

BASEFLOW DEFICITS 
DURING THE DROUGHT? 

http://waterdata.usgs.gov/ca/nwis/�
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