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K. Redmond, 2003.  p 29-48, Water and Climate 

in the Western United States. U Colorado Press. 

Adjacent locations with differing annual precipitation cycles 



Madison Valley Seasonality Comparison Area. 



Adapted from Phil Farnes,             

Western Snow Conference, 1995. 
Adjacent locations with differing annual precipitation cycles 



March 10, 2004 

7.5” / 170 mm 

12” / 300 mm 

55” / 1400 mm 

70” / 1800 mm 



Motivations 

 

Complexity of western drought 

     Topography a dominant influence 

     Climate varies greatly in short distances 

     Dominant influence of snow 

     Climate seasonality a function of elevation 

     Hydrologic lags introduced by snowpack 

     Hydrologic lags introduced by mountain block recharge 

     Climate effects experienced at different place and time from climate drivers 

     High elevation supply, low elevation demand 

     Winter supply, summer demand 

 

Drought every year in the West since middle 1990s 

 

General aridity a pre-existing condition in most of the West 

 

Desire to use gridded information 

 

Ability to build on existing infrastructure 

 

 



Data 

 

PRISM 4-km gridded monthly time series, 1895-present, contiguous USA 

     Tmax 

     Tmin 

     Tave 

     Precip 

 

Updated monthly, about mid-month, by OSU PRISM Group 

 

Interim updates at beginning of month use NLDAS-2 before PRISM update 

     Bi-linearly interpolated to PRISM grid 

     Bias corrected for climatology differences between PRISM and NLDAS-2 

 Overlapping period 1979-2011 (following Abatzoglou, 2011) 

 

Historical Climatology Network infilled data from ~1200 locations for time series 

 



Products 

 

Palmer family 

 Palmer Drought Severity Index (PDSI) 

 Self-calibrated Palmer Drought Severity Index (scPDSI) 

 Palmer Z Index (Z) 

 

Standardized Precipitation Index (SPI) 

 1-72 months 

 

Standardized Precipitation Evapotranspiration Index (SPEI) (Vicente-Serrano, 2010) 

 1-72 months 

 

Climate (past 1-12 months) 

 Temperature 

  Anomaly (in degrees) 

  Percentile 

 Precipitation 

  Anomaly (percentage) 

  Percentile 

 

Archive access to all above products, all years 1895-present 

 Several million maps 

 

Outputs available in GIS-compatible formats 



Regions 

 

States 

 Individual western states (zoom) 

 USA lower 48 as a group, for now 

  Originally, only intended for the West 

 

Counties 

 

Climate divisions 

 

Hydrologic basins 

 

Predictive Services areas (fire community) 

 

Points (4x4 km resolution) 

 

Stations (HCN) 

 

 



Home page:    

www.wrcc.dri.edu/wwdt 

 

... 

Monitoring 

... 

Drought   

Monitoring 



State Maps only for Western States 
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Central Colorado Mountain Pine Beetle  2005 09 05 



Central Colorado Mountain Pine Beetle  2011 09 28 



Recent  

Summer and  

Southwest 

Monsoon 

 

Precipitation 

Percentage 

 

4-mo ending  

Sept 2012 



Long Draw Fire 

557,648 acres as of July 17 

Oregon’s largest fire ever 

MODIS 1 km  

2012  July 11 



Long Draw Fire SE Oregon  2012 July 24 

Jamie Francis, Oregonian 



Next to Long Draw Fire SE Oregon  2012 July 24 

Jamie Francis, Oregonian 



Long Draw Fire SE Oregon  2012 July 24 

Jamie Francis, Oregonian 



20120806  Karen Dong Boise 



Smoking Section  2012 August 25   1415 GMT 



Archive 

 

6-mo 

Ending 

Apr 2012 

 

i.e. 

Winter 

2011-12 

 



MODIS  

2012 Mar 4 



Archive 

 

1-mo 

Ending 

Dec 2011 

 

i.e. 

Dec 2011 



MODIS  

Where’s the snow ? 

2012 Jan 2 



treeinthedoorvideo.blogspot.com 

2011 Dec 20   Tenaya Lake   ...   Skating persisted past mid January 2012 



treeinthedoorvideo.blogspot.com 

2011 Dec 20   Tenaya Lake   ...   Skating persisted past mid January 2012 



A Tale of Two Winters 

December-May 2010-2011        Precip Percentile        December-May 2011-12 



Archive 

 

SPI 

72-mo 

Ending 

June 2012 

 

 

Side Point: 

 

Fine scale  

structure 

 

Blotchy 

pattern  

Is likely  

realistic 

but 

is it this  

particular 

pattern ? 
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NE Arizona 20120628  KTR 
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Archive 

 

Temperature  

Departure 

 

12-mo 

Ending 

Dec 1934 

 



Jan thru Dec  1933  

Jan Feb Mar Apr 

May Jun Jul Aug 

Sep Oct Nov Dec 



Jan thru Dec  1934 

Jan Feb Mar Apr 

May Jun Jul Aug 

Sep Oct Nov Dec 



Oct - Apr  1933-34 

Annual 

1933 

Annual 

1934 



Jan - Jun  1934 

 

Temp 

Jan - Jun  2012 

 

Temp 



 

SPEI 

Thru  

June 2012 

 

 

1-mo 

 

 

              2-mo 

 

 

 

 

 

3-mo 

 

 

              4-mo 



Standardized Precipitation 

Evapotranspiration Index 

6-month 

thru June 

 

 

 

2012   6-mo 

 

 

 

 

 

 

 

 

 

1934  6-mo 



Time Series 

 

of 

 

Points 

Areas 

Stations 





X 

HUCs - Willamette, Colorado Headwaters 

X 



Standardized Precipitation Index   6-mo ending April.  Willamette Basin. 



Temperature Departure    4-mo ending June.  Upper Colorado River Basin. 



SPEI    7-mo ending June.  Upper Colorado River Basin. 





Lake Powell Storage Through October 21, 2012 

Currently 57 % full   (capacity 24.17 MAF) 

Minimum: 33 % full on April 8, 2005 



Lake Powell Elevation Through October 21, 2012 

Water level on Oct 21, 2012 was 3620.18 ft,  -  80 ft below full.   

Minimum level on April 8, 2005 was 3555 ft, -145 ft below full. 
Source:  www.usbr.gov/uc/water/index.htl 



X 

Counties - Logan 



Logan County Nebraska 

 

1895-2012 

 

May-Jun-Jul 

 

 

 

Precipitation 

 

 

 

 

 

 

 

 

Mean Temperature 

 



SPI-4 PDSI 

SPEI-4 Sc-PDSI 

Logan County  Nebraska   end of July 2012 



Logan County Nebraska 

Precipitation             12 months preceding August 2012           Temperature 

Numbers available, too, 

for replotting 



States                                                               Climate Divisions 

Predictive Services Regions (Fire)                                HCN Stations                  



What’s next ? 

 

Replacement of current PRISM time series with aggregation from 800-m version 

 Still testing newer version for differences with current version 

 Newer version appears better in earlier years, same in later years 

 

Maps and time series from PRISM are only as good as the data that drive it 

 

 Need side efforts to improve temporal consistency of  data input 

 

 A major sustained long-term effort 

 

 Discussions and initial efforts under way with PRISM Group 

 

 Projects supported by Department of Interior and USDA to begin this 

 

Ability to work with absolute or relative elevation bands 

 

Other elevation-specific products 

 

Soil moisture and streamflow 

 Original intent, logistical difficulties 

 

Basic scale of drought monitoring: daily, more linkages needed there 



Walker Canyon 121010 KTR Major  Acknowledgement    to 

John Abatzoglou and U Idaho 



RMNP KTR 20120930 Acknowledgements to NOAA TRACS 
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                                Mt Stratus   Mt Nimbus       Mt Cumulus                                           Mt Cirrus 



Thank You ! 

Mather RAWS Station 

Great Basin Nat Park 



DISCARDS 

and 

EXTRAS 

and 

ELABORATIONS 



Lamoille Power House  NWS Coop    1916-1972    6290 ft
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Kimberly NWS Coop    1928-1958    7230 ft
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Ely WSO NWS Coop    1971-2000     6250 ft
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McGill NWS Coop    1971-2000    6300 ft
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Currie Highway Stn   NWS Coop    1961-1991     5820 ft
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Eskdale UT   NWS Coop    1971-2000     4980 ft
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Great Basin Nat Park   NWS Coop    1971-2000     6830 ft
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Garrison UT   NWS Coop    1971-2000     5260 ft
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Seasonal Precipitation 

NWS Cooperative Network 

Mostly valleys  



Hole-in-Mountain Snotel 7900 ft
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Dorsey Basin Snotel 8100 ft
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Green Mountain Snotel 8000 ft
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Corral Canyon Snotel 8500 ft
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Ward Mountain Snotel 9200 ft
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Berry Creek Snotel 9100 ft
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Seasonal Precipitation 

NRCS Snotel Network 

Mountains  



Nevada Annual Precipitation Cycle 



El Rio de las Mercedes 

The River of Mercy 

Merced River, California 

6 October 2007 









White Mtns Tioga Pass 121013 KTR 
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