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Scientists have 
been trying to 
monitor and 
map drought 
conditions for 
a long time
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Instead of using a single indicator/index, a Hybrid 
Approach is used:  U.S. Drought Monitor (USDM)

Objective
indicators & 
indices

Subjective
expertise 
and impacts



droughtmonitor.unl.edu

The United 
States Drought 

Monitor

 Hosted by the NDMC as part of a 3-
way partnership with NOAA and USDA

 Over 12.5 million hits a year (more 
during significant drought events)

 Used in several USDA programs

 Used by the IRS for tax deferrals 

 Many others ! 



The U.S. Drought 
Monitor

•11 current authors and 2 legacy authors

•Western Region Climate Center on board 2008 
(David Simeral)

• Incorporate relevant information and products 
from all entities (and levels of government) 
dealing with drought (RCC’s, SC’s, federal/state 
agencies, etc.) (450+ experts)

Since 1999, NOAA (CPC, 
NCEI, WRCC), USDA, and 
the NDMC in an EQUAL 
Partnership

have produced a weekly
composite drought map --
the U.S. Drought Monitor 
-- with input from 
numerous federal and 
non-federal agencies
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Timescales 
of potential 

impacts 
delineated



The map is…

An attempt to 
represent different 
types of drought all 

on one map
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Types of 
Drought

Meteorological

Agricultural

Hydrological

Socio-
economic

Ecological



5 levels of intensity 
on the map, 4 are 
considered drought, 
1 is not
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4 Drought intensities

Not Drought



U.S. Drought 
Monitor 

Approach

◦ Many types of drought “information” can be 
collectively analyzed
◦ Determining if the majority of information is ‘converging’ 

(telling the same story) about the accuracy, or inaccuracy, of 
the drought as depicted by the U.S. Drought Monitor

◦ Several dozen inputs are considered in any given week

◦ Authors need to look at 100% of the data, BUT
don’t believe in any one piece of data input 
100% in making a decision… 

◦ Multiple indicators and many types of 
information are part of the analysis
◦ These data will identify different climatic and 

hydrologic parameters which are needed to 
understand the complete picture of a drought 
indicator’s performance and how they interact in each 
part of the country

◦ Impacts are the “ground truth”, yet aren’t monitored 
to the extent which other data are….you can’t 
measure what you don’t monitor!

“Convergence of 
Evidence”
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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 week’s map

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

• The U.S. Drought Monitor is NOT a forecast or drought declaration

• Can be used  by decision makers in this way though

• Identifying impacts

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

• “S”-6 month time scales or less, “L”-greater than 6 month time scales

• Incorporate local expert input

• Accomplished via email and impact reports

• Validation of Objective Indicators

• Authors try to be as objective as possible (using the percentiles 
methodology) and the “Convergence of evidence” approach

• The physical data, drought indices/ indicators must support the 
depiction on the map

• Impact data validates physical data
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Percentiles and 
the U.S. Drought 

Monitor

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 used in the drought 
analysis

 Can be used for indicators of 
any length of data record

 Puts drought in historical 
perspective: 

How many occurrences in 
a given period of time
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Every input can 
be put into 

percentiles to 
compare current 
data to historical 

records



June-July-August Precipitation
Fairfield, IA
1919-2018
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Categories 
based on 
historical 
likelihood

100 years of ranked precipitation data

1993

2017



Categories 
based on 
historical 
likelihood

1993

2017



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!!”



How is all of this done?



3*

2

1

Requirement:  Authors must work at a regional or national 
“center”, government or academia/research

There are currently 11* authors, and all are volunteers

2

3*



The USDM has continuously evolved from past efforts 
to monitor drought to early efforts of the USDM
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Single Index/Indicator such as the PDSI Hybrid Approach (made in Corel Draw)



To what we 
see today ….

Made in Arc GIS and utilizing data 
analyzed within the Arc GIS project 
framework

NATIONAL DROUGHT MITIGATION CENTER



But the map did 
not always look this 
way and it too has 
evolved over time 
as technology has 
allowed and data 
products have 
been developed 
with the USDM in 
mind
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Indices: 
SPI/PDSI

Soil Moisture

Streamflow 
and 

Reservoirs

Remote 
Sensing

Expert Local 
Input and 
Impacts

Precipitation 
and 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 



The USDM incorporates Emerging Satellite-based Observations and Products

Over the past 10+ years, a number of satellite remote 
sensing-based tools and products characterizing 
different parts of the hydrologic cycle that influence 
drought conditions allowing new composite drought 
indicators to be developed.
Examples
• Evaporative Stress Index (ESI)
• Quick Drought Response Index (QuickDRI)
• Evaporative Demand Drought Index (EDDI)
• GRACE soil moisture and groundwater anomalies
• Vegetation Drought Response Index (VegDRI)
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Authorship 
rotates:
2 week shifts

*Also Western Regional Climate Center

NCEI

NDMC

CPC

NCEI

NCEI



7:00 AM

Data for the map released on 6/29

Data Cutoff :  12Z (7 AM CDT)



Data for the map released on 6/29

Draft 1
4:00 PM

Draft 2

7:00 AM

Times in CDT

Near Final Draft
NoonInput Cutoff

2:00 PMFinal files & 
narrative sent

5:00 PM

Map 
Released
7:30 AM



Once the map is completed and published for the week, 
the map is final and no changes will be made retroactively!
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How can you participate in the USDM Process?
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Regional and Local Feedback/Input Process

• Annual User Feedback Forums (USDM/NADM) since 2000

• Various webinars/telecons/reports/data/products

• Regional Climate Centers and NOAA Regional Climate Service Directors and Coordinators along 
w/ Weather Forecast Offices (WFOs)

• State Climatologists

• USDA FSA/NRCS 

• Native American Tribal input

• CoCoRaHS (impacts)

• National Integrated Drought Information System (NIDIS) Pilot RDEWS basin webinars: 
• UCRB (Upper Colorado River Basin)
• ACF (Apalachicola-Chattahoochee-Flint)
• Southern Plains
• MORB (Missouri River Basin)
• California/Nevada 
• Pacific Northwest/Midwest (both coming online)

• Drought Task Forces: North Carolina, Hawaii, Oklahoma, Texas, New Mexico, Alabama, Florida, South Dakota, 
Kentucky, Arizona, Montana, and California

• And MANY OTHERS ! NATIONAL DROUGHT MITIGATION CENTER





Your observations can contribute to the 
making of the drought map.  Here’s how:

Join CoCoRaHS & 
report rain & 
drought information
http://cocorahs.org

Submit reports to the Drought 
Impact Reporter
http://droughtreporter.unl.edu



Some Examples of Decision Making and Policy Using the USDM

Policy: 
◦ 2008/2014 Farm Bill

◦ USDA Farm Service Agency, Natural Resources Conservation Service, Risk 
Management Agency

◦ Internal Revenue Service
◦ Livestock tax deferral program

◦ U.S. Department of Agriculture
◦ Secretarial “Fast Track” Drought Designations

◦ NOAA National Weather Service
◦ Drought Information Statements

◦ Environmental Protection Agency
◦ Water quality monitoring

◦ Centers for Disease Control and Prevention
◦ Public health

◦ Bureau of Land Management
◦ Several States use in their monitoring/plans
◦ Many others

(Science before Policy)



The United 
States Drought 

Monitor

A summary 
narrative of 

changes made each 
week, by region, 

can be found in the 
“Drought 

Summary”
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U.S. Drought Monitor 
Change Maps

At various time-scales of:
1 week
4 weeks
8 weeks

12 weeks
24 weeks

1 year
Calendar year

Water year
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New USDM 
maps in Spanish
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New USDM 
maps in Spanish
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What is next……

Continue to work with partners on data sets/availability

Transition to a ESRI based portal for the development of the weekly map

USDM tutorials

http://drought.unl.edu/archive/Tutorials/USDM_Tutorial/

Transition to operational “Objective Blends” based on gridded data

New “potential impacts” tables being developed for each state based upon 
data collected in the Drought Impact Reporter (DIR) 

Expansion of the USDM to the U.S. Virgin Islands (USVI) and the U.S. Affiliated 
Pacific Islands (USAPI)
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http://drought.unl.edu/archive/Tutorials/USDM_Tutorial/


US Drought 
Monitor 
Brochure

Also available in Spanish
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https://droughtmonitor.unl.edu/data/docs/what_is_usdm.pdf



NDMC’s LFP 
Eligibility Tool

http://droughtmonitor.unl.edu/fsa/Home.aspx
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http://droughtmonitor.unl.edu/fsa/Home.aspx
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O U R  PA R T N E R S



Brian Fuchs
bfuchs2@unl.edu

402-472-6775

National Drought Mitigation Center
School of Natural Resources

University of Nebraska-Lincoln

Any Questions ?

mailto:bfuchs2@unl.edu

