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As Brad As Brad RippeyRippey has just discussed, has just discussed, 
the weekly U.S. Drought Monitor the weekly U.S. Drought Monitor 
has undergone numerous changes has undergone numerous changes 
(improvements) from it(improvements) from it’’s inception s inception 
in 1999.in 1999.

Over time, the main focus has Over time, the main focus has 
been to been to SIMPLIFYSIMPLIFY the map for the map for 
the end user the end user (although with (although with 
increased information available to increased information available to 
the author, the authorthe author, the author’’s tasks have s tasks have 
gotten a tad more gotten a tad more COMPLEXCOMPLEX).).

Major changes to the USDM since 1999Major changes to the USDM since 1999……....

















from CorelDraw to ArcGIS





BACKGROUNDBACKGROUND
While trying to keep the USDM While trying to keep the USDM ‘‘simplesimple’’ for the for the 
consumer, the consumer, the author(sauthor(s) require as much current ) require as much current 
and past information as possible (e.g. multiple and past information as possible (e.g. multiple 
indices, products, local expertise, etc.) in order to indices, products, local expertise, etc.) in order to 
determine this weekdetermine this week’’s drought analyses s drought analyses ……. since . since 
no single definition of drought or index works no single definition of drought or index works 
for all circumstances.for all circumstances.

(Each of the following slides could be made into its own presentation)

So, as technology continues to improve, we have So, as technology continues to improve, we have 
tried to utilize these upgrades to assist us in tried to utilize these upgrades to assist us in 
creating the weekly USDM.  creating the weekly USDM.  



OVERVIEWOVERVIEW
Modified or New Tools used in the Assessment Modified or New Tools used in the Assessment 
of Drought in the Production of the USDM:of Drought in the Production of the USDM:

1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;
2)  Creating New Products, Indices, or Blends for a 2)  Creating New Products, Indices, or Blends for a 
more Objective Analyses, inc. Soil Moisture Models;  more Objective Analyses, inc. Soil Moisture Models;  
3)  Differentiating between Temporal (Short vs. Long) & 3)  Differentiating between Temporal (Short vs. Long) & 
Regional (East vs. West) Drought Distinctions;Regional (East vs. West) Drought Distinctions;
4)  Migrating USDM Analyses & Production to State4)  Migrating USDM Analyses & Production to State--ofof--
thethe--Art Software (Art Software (ArcGISArcGIS););
5)  Consolidating all drought5)  Consolidating all drought--related information to a related information to a 
““oneone--stop drought shopstop drought shop”” (NIDIS & Drought Portal);(NIDIS & Drought Portal);
6)  Expanding Drought Monitoring Beyond the U.S.;6)  Expanding Drought Monitoring Beyond the U.S.;
7)  Forecasting Drought (U.S. Seasonal Drought                 7)  Forecasting Drought (U.S. Seasonal Drought                 
Outlooks);  Outlooks);  



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;

In the past, the Palmer Drought Index had 
been the standard for measuring drought 
in the U.S. (the CMI was developed 3 
years later for short-term [ag] dryness)…

…but we’ve come a long way recently; 
increasing data quality & quantity, 
dissemination speed, user flexibility,  
and creating new products …. 

1965

1968



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;

2533 ACIS
stations

334 climate
divisions 3151 counties

…although we still 
need to transition 
from a rather low-
resolution (climate 
divisions) to higher 
resolution (e.g. county 
level) or to individual 
stations (e.g. ACIS) 
…where there is 
enough past quality 
data for statistics.



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;
ACIS data

3-Month (Nov’07-Jan’08) PNP



Applied Climate Information System
• Applied Climate Information System (ACIS)

– NOAA Regional Climate Centers (RCCs)
• A framework for management of metadata and climate 

data:
– Ingest, Quality Control, and Archive
– Multiple Datasets
– Networked/Robust System 
– Distributed Data Management
– Manages climate data (so you don’t have to!)

ACIS provides a platform for suites
of climate products:
* CLIMOD (RCCs)
* xmACIS (NWS)
* NOWData (NWS)
* AgACIS (NRCS) 2533 stations



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;

RFC
Network
(n-days)

USGS
Stream flow
Network

(Instant, 1-,
7-, 14-, and

28-days)

Instantaneous



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;

SCAN
Network

NDMC

SNOTEL Network

NWSFO



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;

NWS RFC Reservoir Network

Colorado River Basin



1)  Improving Input Data Quality & Quantity;1)  Improving Input Data Quality & Quantity;

http://water.weather.gov



2)  New Products, Indices, Blends for a more Objective   2)  New Products, Indices, Blends for a more Objective   
Analyses, including Soil Moisture Models;Analyses, including Soil Moisture Models;



2)  New Products, Indices, Blends for a more Objective   2)  New Products, Indices, Blends for a more Objective   
Analyses, including Soil Moisture Models;Analyses, including Soil Moisture Models;

For 1-, 4-, 16-
weeks & 
Water Year
comparisons

For D0-D4; 11
parameters & 
change from 
last week

Four regional 
draft maps 
with counties



2)  New Products, Indices, Blends for a more Objective   2)  New Products, Indices, Blends for a more Objective   
Analyses, including Soil Moisture Models;Analyses, including Soil Moisture Models;

KBDI



2)  New Products, Indices, Blends for a more Objective   2)  New Products, Indices, Blends for a more Objective   
Analyses, including Analyses, including Soil Moisture Models;Soil Moisture Models;

VIC - U of WA

LDAS-NASA LDAS-NCEP

CPC-Reanalysis



2)  New Products, Indices, Blends for a more Objective   2)  New Products, Indices, Blends for a more Objective   
Analyses, including Analyses, including Soil Moisture Models;Soil Moisture Models;

VIC-U of WA LDAS-NCEP

SACCLM

Multi Model (all 4)



3)  3)  TemporalTemporal & Regional Drought Distinctions;& Regional Drought Distinctions;

30-Days

12-Months



3)  3)  TemporalTemporal & Regional Drought Distinctions;& Regional Drought Distinctions;



3)  3)  TemporalTemporal & Regional Drought Distinctions;& Regional Drought Distinctions;
Seasons Seasons …… WinterWinter vs.vs. SummerSummer



3)  Temporal & 3)  Temporal & RegionalRegional Drought Distinctions;Drought Distinctions;

WestWest PlainsPlains East & SouthEast & South

Percent of Normal Annual
Precipitation (Apr-Sep)

Winter Mountain
Snowpack

Spring & Summer 
(Growing Season)

7-Day Streamflows

Year-Round (Even 
Precip Distribution)



3)  Temporal & 3)  Temporal & RegionalRegional Drought Distinctions;Drought Distinctions;

WestWest



Snow

3)  Temporal & 3)  Temporal & RegionalRegional Drought Distinctions;Drought Distinctions;

WestWest



Precipitation

3)  Temporal & 3)  Temporal & RegionalRegional Drought Distinctions;Drought Distinctions;

WestWest

ACIS + SNOTEL data



3)  Temporal & 3)  Temporal & RegionalRegional Drought Distinctions;Drought Distinctions;

PlainsPlains East & SouthEast & SouthMidwestMidwest

KBDI



4)  Utilizing State4)  Utilizing State--ofof--thethe--Art Software (Art Software (ArcGISArcGIS););

Can overlay
a multitude of
information



4)  Utilizing State4)  Utilizing State--ofof--thethe--Art Software (Art Software (ArcGISArcGIS););

Some of our routine 
weekly GIS overlay 
products includes the 
past week’s D0-D4 
contours on the 7-day 
precipitation dot plot & 
on the 7-Day USGS 
stream flow percentiles

The same could be done
to many of these other
new USDM tools.



4)  Utilizing the USDM with 4)  Utilizing the USDM with ArcGISArcGIS Applications; Applications; 

Shapefiles of the weekly USDM
where drought >D1 are overlaid
on U.S. Beef Cow area shapefiles,
and weekly statistics are made.



National Integrated Drought Information System
NIDIS: An integrated, interagency national drought 
monitoring and forecasting system that provides:

• An early warning & forecast system for drought.
• Drought impact and causation education.
• Information for drought mitigation.
• An interactive, web-based drought portal.
• Improved observational capabilities.

What is NIDIS?
A National Integrated Drought Information 

System (NIDIS)

NIDIS Builds Upon Collaborative Successes!    

5)  One5)  One--Stop Drought Shopping = NIDIS;Stop Drought Shopping = NIDIS;



U.S. Department of Agriculture (USDA):  Agricultural Research Service, Cooperative State 
Research, Education, Farm Service Agency, Forest Service, National Agricultural 
Statistics Service, Natural Resources Conservation Service, Risk Management Agency

U.S. Department of Commerce (DoC): International Trade Administration, National 
Oceanic and Atmospheric Administration

U.S. Department of Energy (DoE): Office of Electricity Delivery and Energy Reliability, 
Office of Energy Efficiency & Renewable Energy, Office of Science

U.S. Department of Homeland Security (DHS): Federal Emergency Management (FEMA) 
Directorate

U.S. Department of the Interior (DoI): Bureau of Indian Affairs, Bureau of Land 
Management, Bureau of Reclamation, National Park Service, U.S. Fish and Wildlife 
Service, U.S. Geological Survey, 

U.S. Department of Transportation (DoT):  Federal Aviation Administration, Federal 
Highway Administration, Surface Transportation Board

Environmental Protection Agency (EPA) 
Farm Credit Administration (FCA) 
Federal Energy Regulatory Commission (FERC) 
Internal Revenue Services 
International Trade Commission (USITC) 
National Aeronautics and Space Administration (NASA) 
National Science Foundation (NSF) 
Small Business Administration (SBA) 

NIDIS Interagency Partners
Federal Level



NIDIS Interagency Partners
Regional, State, Tribal, and Local Levels

Western Governors’ Association – a key sponsor of early NIDIS development efforts and ongoing 
concerns representing drought in the Western States;

Western States Water Council – represents water managers in the Western United States;
National Conference of State Legislatures – drought monitoring and mitigation activities will 

require state support, much of which require state legislative involvement
National League of Cities – water availability and quality issues
American Association of State Climatologists – an organization state-appointed individuals, many 

of whom are active participants in the Drought Monitor or serve on drought monitoring 
committees within their respective states. Most are housed at universities and also conduct 
applied climate research;

National Drought Mitigation Center – A national clearinghouse for drought-related information, 
research, mitigation measures, and operational home of the Drought Monitor and operational 
home of the Drought Monitor and Drought Impact Reporter;

Native American tribal governments – mostly located in arid regions in which water is a vital 
concern:

www.eere.energy.gov



NIDIS – U.S. Drought Portal
drought.gov:  A Window on Drought Information

Why a Portal?Why a Portal?
A Web site and services that improve the access, A Web site and services that improve the access, 
processing, and sharing of structured and unstructured processing, and sharing of structured and unstructured 
information within and across a given information within and across a given ““enterpriseenterprise”” through:through:

Portlets Portlets -- Components of a portal web site that provide aggregated, reusabComponents of a portal web site that provide aggregated, reusable access to le access to 
specific information sources or applications (e.g., remote web sspecific information sources or applications (e.g., remote web services, search engines). ervices, search engines). 
Access is standardized and reusable (using APIs [application proAccess is standardized and reusable (using APIs [application programming interfaces]). gramming interfaces]). 

Web Services Web Services -- Applications and utilities that allow data exchange in a highlyApplications and utilities that allow data exchange in a highly interoperable, interoperable, 
standardized language/vendor/platformstandardized language/vendor/platform--neutral manner.  Crawlers and other content neutral manner.  Crawlers and other content 
aggregation are supported.aggregation are supported.

Communities Communities -- A virtual workspace of a portal for collaboration, communicatioA virtual workspace of a portal for collaboration, communication, and n, and 
information dissemination/collection. Communities contain information dissemination/collection. Communities contain portletsportlets and projects. and projects. 

Projects Projects -- Workspaces within a community that involves subsets of Portal mWorkspaces within a community that involves subsets of Portal membership. embership. 
Projects contain Projects contain portletsportlets and can be part of one or more communities, facilitating and can be part of one or more communities, facilitating 
collaboration via overviews, discussions, and document/project mcollaboration via overviews, discussions, and document/project management. anagement. 

5)  One5)  One--Stop Drought Shopping = Drought Portal;Stop Drought Shopping = Drought Portal;



Showcase Portlets:
1.) U.S. Drought Monitor (NOAA, USDA, NDMC)
2.) Drought Impacts Reporter (NDMC) 
3.) Climate Prediction Center Seasonal Drought Outlook (NOAA)

1. 2. 3.



U.S. Drought Portal Home Page
Showcase Portlets and Key Themes

Key Themes
1) Current Drought
2) Forecasts
3) Impacts
4) Planning
5) Education
6) Research

1 2 3 4 5 6



U.S. Drought Portal Key Theme Example
Current Drought

Plenty of related
info to view



6)  Expanding Drought Monitoring Beyond the U.S.;6)  Expanding Drought Monitoring Beyond the U.S.;

CANADA
+



6)  Expanding Drought Monitoring Beyond the U.S.;6)  Expanding Drought Monitoring Beyond the U.S.;

Analysis by Mexico

Jan’08 PNP

MEXICO
+



United States
=

(USDM: end of month
or start of next month)



Available in
English



Available in
Spanish



Available in
French



Short and Long-Term 
Forecast Contributions

Start with
latest U.S. Drought
Monitor D1 areas

2-week 
Soil Moisture 

Forecasts

3-month
Precipitation and

Temperature
Outlooks

+ +

7)  Drought Forecasts;7)  Drought Forecasts;

(see Douglas LeComte
for more information)



2-Wk Soil Moisture

Constructed Analogue 
Soil Model

Medium-Range Fcst

Palmer 4-mo
Probabilities

CPC Long-Lead
Precip. Outlook

Principal Drought Outlook Inputs
7)  Drought Forecasts;7)  Drought Forecasts;



Latest Seasonal Drought Outlook

http://www.cpc.ncep.noaa.gov/products/expert_assessment/seasonal_drought.html

7)  Drought Forecasts;7)  Drought Forecasts;



and to the many contributors
of this presentation


