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Overview
• Drought Monitoring Activities at NOAA / NCDC

• U.S. Drought Monitor

• North American Drought Monitor & North American 
Climate Service Partnership

• Global Drought Monitor Portal & Global Drought 
Information System

•U.S.-Canadian Drought Indices & Definitions Study
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Introduction – NCDC Drought Monitoring

The 1988 national drought
NCDC established an active 
operational drought monitoring 
activity

Focus on current conditions and 
historical perspective

Monthly Climate Variations 
Bulletin

1999:  Climate Monitoring 
Branch established

Monitoring activity expanded 
with introduction of monthly & 
special web reports and monthly 
press releases

52.3% 6/88
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NCDC’s State of the Climate Reports
Monthly reports

Narrative & graphics
Many drought & climate indices

Synoptic Discussion & Drought 
Report have U.S. focus
Synoptic Discussion Online by ~ 5th

business day
Drought Report Online by mid-
month (12th to 15th)
http://www.ncdc.noaa.gov/sotc/
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NCDC’s SotC Synoptic Discussion
Relates climate statistics 
to synoptic weather 
(fronts, lows, highs) 

Temperature & precipitation 
patterns
Snow & tornadoes
Drought & wildfires
Tropical systems
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NCDC’s SotC Synoptic Discussion
Relates climate statistics 
to synoptic weather 
(fronts, lows, highs) 

Temperature & precipitation 
patterns
Snow & tornadoes
Drought & wildfires
Tropical systems

Relates synoptic weather 
to atmospheric drivers 

ENSO, PNA, NAO, AO, etc.
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NCDC’s SotC Drought Report
Spatial coverage …

50 States, Puerto Rico …
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NCDC’s SotC Drought Report
Spatial coverage …

50 States, Puerto Rico, and U.S. 
Pacific Islands
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NCDC’s SotC Drought Report
Spatial coverage …

50 States, Puerto Rico, and U.S. 
Pacific Islands

Drought indicators …
Historical objective national 
indicators (Palmers, SPI, etc.)
Modeled (soil moisture, runoff, 
etc.)
Observed (streamflow, reservoirs, 
etc.)
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NCDC’s SotC Drought Report
Spatial coverage …

50 States, Puerto Rico, and U.S. 
Pacific Islands

Drought indicators …
Historical objective national 
indicators (Palmers, SPI, etc.)
Modeled (soil moisture, runoff, 
etc.)
Observed (streamflow, reservoirs, 
etc.)

Historical perspective …
1895-present time series
Percentile / Percent of normal / 
rank maps
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U.S. Drought Monitor (USDM)
A partnership between the National Drought Mitigation Center, 
USDA/JAWF, and NOAA’s CPC, NCDC, & WRCC – Authors

USDM is an operational product issued weekly and provides a general up-
to-date summary of current drought conditions across the Lower 48 
States, Hawaii, Alaska, & Puerto Rico; first issued in 1999.

http://droughtmonitor.unl.edu/monitor.html

4 drought categories (D1-D4) plus 
abnormally dry (D0) category, 
based on percentile rank (Fujita-
like scale)

D0 Abnormally Dry

D1 Drought – Moderate

D2 Drought – Severe

D3 Drought – Extreme

D4 Drought – Exceptional

Percentile Rank:
21-30

11-20

6-10

3-5

0-2
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North American Drought Monitor (NADM)

Participants:
U.S. (most of the USDM authors): 

NOAA (NCDC, CPC)
USDA / JAWF
NDMC

Canada: 
Agriculture & Agri-food Canada
Meteorological Service of Canada

Mexico: 
National Meteorological Service (SMN)

http://www.ncdc.noaa.gov/oa/climate/monitoring/drought/nadm/index.html

NADM takes the USDM concept to the international / continental scale

NADM is an operational product issued monthly that provides a general 
summary of current drought conditions across North America; first issued 
publicly in 2003.
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North America Climate Service Partnership
Partnership: Canada, U.S., & Mexico

NOAA, MSC, SMN

Trilateral cooperation & capacity 
development by sharing information & 
tools
Two priorities:  

Water resources
Engaging the end user

Intent:   Facilitate the exchange of information, technology 
and management practices related to the development 

of climate information and the delivery of integrated 
climate services for North America.

NADM is one of several existing regional initiatives being 
folded into the NACSP activity



NOAA’S National Climatic Data Center
14

Service-oriented 
architecture
GIS interface for 
spatial overlays
Data & metadata 
services
OGC-compliant web 
mapping services
Regional pilots

The NIDIS Drought Portal   
(www.drought.gov)
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Service-oriented 
architecture
GIS interface for 
spatial overlays
Data & metadata 
services
OGC-compliant web 
mapping services
Regional pilots
Portal Home for 
USDM, NADM, & 
GDM

The NIDIS Drought Portal   
(www.drought.gov)
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Global Drought Monitor (GDM)

Integration of 
regional or 
continental Drought 
Monitors
Computation & 
display of spatially 
consistent drought 
indicators on a global 
scale – in situ 
(station) SPI, 
satellite-based 
indices, modeled soil 
moisture
Drill-down capability 
to regional, national, 
& local drought 
products 

http://www.drought.gov/portal/server.pt/community/global_drought

GDM takes the USDM & NIDIS concepts to the global level

Web-services-based environment for:
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Regional / Continental Drought Monitor Models
Each continental 
Drought Monitor 
constructed and 
functions 
according to the 
unique 
conditions of that 
continent.
Global Drought 
Monitor.
Global Drought 
Information 
System (GDIS).
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Global Drought Monitor
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Global Drought Monitor (GDM)

Current partners:
NADM
European Drought 
Observatory
African Drought 
Monitor 

http://www.drought.gov/portal/server.pt/community/global_drought
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Global Drought Information System (GDIS)

http://www.drought.gov/portal/server.pt/community/global_drought

GDIS – Information 
system for:

global drought 
monitoring

forecasting

impacts

history

research 

education 

GDM / GDIS could serve as a template or model for global cooperation for 
climate extremes monitoring within the WMO GFCS 
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U.S.-Canadian Drought Indices & Definitions Study

• One of the primary challenges for monitoring drought across a large area 
with diverse climates is which drought indices to use, and even how to 
define drought.

Map Source: http://en.wikipedia.org/wiki/File:Koppen_World_Map.png
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U.S.-Canadian Drought Indices & Definitions Study

Workshop recommendations:
International testbeds
A shared data assimilation platform
Bi-national data products
Commitment to the Global Cryosphere
Watch
Bilateral studies to support the 
assessment of monitoring systems 
for droughts and other extremes

Drought Indices and Definitions 
Study

U.S. & Canada
Mexico soon for entire continental 
coverage
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Study's Objective
• To improve the definition of drought for the diverse 

climate regions of North America including arid, 
semiarid, subhumid, humid, subarctic, arctic, and 
tropical climate zones.

• Assess existing drought indices to determine the 
appropriateness of the indices for the various 
climate regions in North America.

• Provide information on feasibility of expanding 
regional indicators to a continental scale.

• Continent-wide study for the comparative analysis 
across regions with close links to the testbed
activities.
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Goals and Deliverables
• Produce an inventory of indices and indicators used to 

monitor drought in the two countries to determine which 
indices and data sets are appropriate for monitoring 
drought in each of the climate regions of North America, 
including consideration of seasonality, timescales, 
climate criteria, and related impacts.

• Conduct a literature review of drought studies to 
produce a bibliography of references addressing the 
definition of drought relevant to the diverse climates of 
North America.

• Provide assessment and recommendation for the 
development of regional drought indices that can be 
produced on a continental scale.
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Goals and Deliverables
• The inventory and bibliography will provide the basis for 

a peer-reviewed drought monitoring toolkit available to 
the water resources community.  The toolkit will contain:

a description of drought in the diverse climates of North 
America – from drought in wet climates to drought in dry 
climates, drought in hot climates to drought in cold 
climates – which addresses the varied perception issues 
associated with drought;
a rational process (generalized methodology) for 
choosing which drought indicators to use in each sector 
and climatic type, thus aiding water managers and 
decision-makers in preparing a drought monitoring 
response.
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Thank-You!

Richard.Heim@noaa.gov


