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Mitigation Center? 

drought.unl.edu
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The U.S. Drought Monitor

Since 1999, NOAA (CPC, NCEI, WRCC), USDA, and 

the NDMC have produced a weekly composite 

drought map -- the U.S. Drought Monitor -- with input 

from numerous federal and non-federal agencies

•12 authors in all
•Western Region Climate Center on board 2008
• Incorporate relevant information and products                    
from all entities (and levels of government) dealing with 
drought (RCC’s, SC’s, federal/state agencies, etc.) (380+ 
experts)



U.S. Drought Monitor Objectives

• Assessment of current conditions and current impacts

• The U.S. Drought Monitor is NOT a model
• The map is made manually each week based off the previous map

• The U.S. Drought Monitor is NOT interpreting just precipitation

• The U.S. Drought Monitor is NOT a forecast or drought declaration
• Can be used in this way though

• Identifying impacts
• “S” short-term impacts, “L” long-term impacts or “SL” for a combination of both

• Incorporate local expert input
• Accomplished via email and impact reports

• Authors try to be as objective as possible (using the percentiles methodology)
• The data must support the depiction on the map

• “Convergence of evidence” approach
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Requirement:  Authors must work at a regional or national 
“center”, government or academia/research

There are currently 12 authors, and all are volunteers
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• D4: Exceptional Drought (1st-2nd percentile)

• D3: Extreme Drought (3rd-5th percentile)

• D2: Severe Drought (6th-10th percentile)

• D1: Moderate Drought (11th-20th percentile)

• D0: Abnormally Dry (21st-30th percentile)

• Advantages of percentiles:
• Can be applied to any parameter

• Can be used for any length of data record

• Puts drought in historical perspective
• How many occurrences in a given period of time

Percentiles and the U.S. Drought Monitor

The drought categories are associated with historical 
occurrence/likelihood (percentile ranking)

It is not anecdotal or subjective, like “It’s really, really dry!!” ….or, “I don’t 
remember it ever being this dry, we have to be D4!!”



What are 
percentiles?

Most Precipitation
2007: 39.08”

Percentiles are determined by 
ranking data from largest to 
smallest. Let’s use 100 years of 
precipitation data from Grand 
Island, NE as an example.

Least Precipitation
2012: 11.58”
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What are 
percentiles?

The U.S. Drought monitor 
categories are assigned 
based on where a given 
year’s value falls in the 
ranking.  

19152007

1988

2012 1934

Exceptional drought 
corresponds to the 
lowest 2 values.

1 – 2 percentile



What are 
percentiles?

The U.S. Drought monitor 
categories are assigned 
based on the percentile 
rankings.  

19152007

1988

2012 1934

3 – 5 percentile
Extreme drought occupies 
ranks 3 through 5.



What are 
percentiles?

The U.S. Drought monitor 
categories are assigned 
based on the percentile 
rankings.  

19152007

1988

2012 1934

6 – 10 percentile

Severe drought occupies 
ranks 6 through 10.



What are 
percentiles?

The U.S. Drought monitor 
categories are assigned 
based on the percentile 
rankings.  

19152007

1988

2012 1934

11-20 
percentile

Moderate drought occupies 
ranks 11 through 20.



What are 
percentiles?

The U.S. Drought monitor 
categories are assigned 
based on the percentile 
rankings.  

19152007

1988

2012 1934

21-30 
percentile

Abnormally dry conditions 
occupy ranks 21 through 30.



Indices: 
SPI/PDSI

Soil 
Moisture

Streamflow

Remote 
Sensing

Expert 
Local Input

Snow Most of the information 
analyzed each week falls into 
one of these categories. 

Authors now use roughly 
40-50 unique indicators while 
creating the U.S. Drought 
Monitor map, but not all areas 
are represented equally by all 
pieces of data.



U.S. Drought MonitorIntegrates Key
Drought Indicators:
• Palmer Drought Index
• SPI
• SPEI
• KBDI
• Modeled Soil Moisture

• NLDAS
• 7-14 Day Avg. Streamflow
• Precipitation Anomalies
• AHPS Precipitation 
• Other data which are available

Growing Season:
• Crop Moisture Index
• Sat. Veg. Health Index
• VegDRI/ESI/etc.
• Soil Moisture
• Mesonets
• State/Regional data

In The West:
• SWSI
• Reservoir levels
• Snowpack (SNOTEL)
• SWE
• Streamflow

Created in ArcGIS 



Drought Risk Atlas

droughtatlas.unl.edu



The Drought Risk Atlas will answer:

• How does the drought compare historically?

• How often does a drought of this magnitude 
happen (frequency)?

• When was the last time a drought like this 
happened?

• What is the likelihood of the drought 
continuing?

• What did the spatial footprint of the last 
drought look like?



2144 Statios



Stations used in the Drought Risk Atlas

• 3059 stations with 40+ years of data
• 349 stations with 100+ years of data (11.50%)
• 537 stations with 90+ years of data (17.68%)
• 827 stations with 80+ years of data (27.22%)
• 1170 stations with 70+ years of data (38.51%)
• 1733 stations with 60+ years of data (57.04%)
• 2462 stations with 50+ years of data (81.04%)



Comparing Drought Periods

How did drought look in 1951 vs 2002?











VegDri (Vegetation Drought Response Index)



ESI (Evaporative Stress Index)



Any Questions ?



Brian Fuchs
bfuchs2@unl.edu
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