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What is Drought? 
There is no unique definition! 

 
 
 
 
National Drought Policy Commission: 
 
“ A persistent abnormal moisture deficiency having 
adverse impacts on vegetation, animals, and people.” 
and……  more…… 
 
Key ingredients: Persistent water deficiency + adverse impacts 
 

Meteorological  -  Rainfall deficit 
 
Agricultural - Topsoil moisture deficit, agricultural impacts 
 
Hydrological - Surface or sub-surface water supply shortage 
 
Socio-economic – Inadequate supplies for social and economic 
activities 



Drought differs from other 
natural hazards 
• slow onset, “creeping phenomenon”, a non-event 

• difficult to determine drought onset and end 

• absence of a precise, universal definition 

• impacts are nonstructural and spread over large areas—makes 

assessment and response difficult 

• severity and impacts best defined by multiple indicators 

• no consistent methodology for assessing impacts or data base for 

archiving impacts 

• impacts are complex, affect many people, and vary on spatial and 

temporal timescales, multiple and migrating epicenters 

• mitigation interventions are less obvious 

• water shortages increase conflict—regulatory, legal authority 

(interstate and transboundary issues) 



U.S. Billion-Dollar Disasters, 1980-2012 

1.   Hurricane Katrina 2005  $146.3 

2.  Drought   1988  $  77.6 

3.  Drought   2012  $  ??.? 

4.  Superstorm Sandy  2012  $  ??.? 

5.  Drought   1980  $  55.6 

6.  Hurricane Andrew 1992  $  44.3 

7.  Flooding   1993  $  33.4 

8.  Hurricane Ike  2008  $  28.9 

9.  Hurricane Wilma 2005  $  18.7 

10.  Hurricane Rita  2005  $  18.7 

 

Source:  National Climatic Data Center (http://www.ncdc.noaa.gov/billions/) 
 



U.S. Billion-Dollar Disasters, 1980-2011 

Source:  National Climatic Data Center (http://www.ncdc.noaa.gov/billions/) 
 



NDMC, NIDIS  
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Drought Mitigation 

Drought mitigation refers to actions taken in 
advance of a drought that reduce potential 
drought-related impacts when the event 
occurs. Measures taken in advance of a 
disaster aimed at decreasing or eliminating its 
impact on society and environment (U.N. 
1992, 4). Examples of drought mitigation 
steps include community drought response 
plans, mutual aid agreements, and drought 
legislation.  
 



But what informs those 
advance actions and measures? 

 
INFORMATION….. 
early information 



National Integrated Drought Information System 

  
  

(www.drought.gov) 

2000-2004 drought in the Colorado Basin 

“No systematic collection and analysis of social, 

environmental, and economic data focused on the impacts 

of drought within the United States exists today” Western 

Governors Association 2004 
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The NIDIS Act of 2006 (Public Law 
109-430) 

      
 “Enable the Nation to move from a reactive to a more 

proactive approach to managing drought risks and 
impacts” 

 

 



National Integrated Drought Information System 

  
Public Law 109-430 (The NIDIS Act 2006) 
      
“Enable the Nation to move from a reactive to a more proactive 

approach to managing drought risks and impacts” 
 

“…better informed and more timely drought-related decisions leading to 
reduced impacts and costs…” 

 

www.drought.gov 

“Drought is the most obstinate and pernicious of the dramatic events that Nature 
conjures up. It can last longer and extend across larger areas than hurricanes, 
tornadoes, floods and earthquakes…causing hundreds of millions of dollars in 

losses, and dashing hopes and dreams.” 

US National Drought Policy Commission Report, May 2000 

 



(i) Provide an effective drought early warning 
system that: (a) collects and integrates 
information on the key indicators of drought 
and drought severity; and (b) provides timely 
information that reflect state and regional 
differences in drought conditions;  

(ii) Coordinate Federal research in support of a 
drought early warning system; and,  

(iii) Build upon existing forecasting and 
assessment programs and partnerships 

Public Law 109-430 



National Integrated Drought Information 
System (NIDIS) 
An interagency and interstate effort to establish a national 
drought early warning information system 

 
Provides better coordination of monitoring, forecasting, and 
impact assessment efforts at national, watershed, state, and 
local levels 

 
Provides a better understanding of how and why droughts 
affect society, the economy, and the environments  

 
Improves accessibility, dissemination, and use of early 
warning information for drought risk management 
 



Public Awareness 
And Education 

Engaging  
Preparedness 
Communities 

Integrated 
Monitoring and 

Forecasting 

Interdisciplinary 
Needs Assess.,  

Research, 
Applications 

U.S. 
Drought Portal 

NIDIS  

Implementation 
Over 50 Federal, state, 

tribal and private 

sector representatives 

nationally 

 

 

Regional Integrated Sciences 

and Assessments 

Regional Climate Centers 

NCAR 

NCDC 

NDMC-NOAA,USGS, USDA, 

USBoR 

State Climatologists, NWS-

CSD 

USDA Extension 

 

NDMC 

State and Tribal Offices, 

RISAs 

US BoR, USACE, Counties 

NRCS, USGS 

River Forecast Center, BoR 

Climate Prediction Center 

USDA 

NIDIS Technical  
Working  
Groups 

Regional Drought 

Early  

Warning Systems  



Building an effective drought early warning system is 
like putting together the pieces of a puzzle.   

Each indicator and index represents a valuable piece of information 
to assess the severity of drought and its potential impact on people 

and the environment.  The complete picture emerges when all pieces 
are in place. 



Regional Drought Early Warning 
Information Systems 

Working with communities 
and existing networks 
through: 

 Drought assessments 

 Climate outlook forums 

 Education and outreach 
webinars – risk management 

 Engaging the preparedness 
community 

Regional Drought Early 
Warning Information 

System 

Monitoring/Forecasts 

Research and Applications 

Education/Communication US Drought Portal 

Engaging Preparedness 
Comm. 





Water Resources: 
Federal Partnerships (States, Tribes, Urban, other) 

Monitoring & Forecasting 
Drought and Flood Impacts 
Assessments and Scenarios 

Communication and Outreach Engaging Preparedness &  
Adaptation 

Information Systems 

in support of Adaptation 



Moving Beyond Impact Assessments (and Reports)  

+ = 

Decision Support 
Integrated Climate, 

Ecosystems, 
Hydrology:Technical  

Info & Data 

Watershed, state, tribal, local: 
Experience & Knowledge 

Climate information:  
Needs,usability,evaluation  

Entry points for proactive 
Planning-triggers and indicators  

Enabling adaptation: 
Best available drought risk  
& water supply information 
Input  to drought planning,  

preparedness and adaptation 



Transitions from applications 

Private vs public  

Applied  

Social-ecological 

Path dependence  

Across organizational boundaries 

Joint monitoring and joint fact-finding 

Adaptive 

IMPACTS VULNERABILITY DEVELOPMENT RESILIENCE 

Translation?…….Transfer?……..… 
Transformation  



Applications 
Research Analogs/ 

Predictions 

Monitoring 

Integrating Tools-scenarios 
Information Portals 

Coordinate  existing national, state, and local climate-related data and 
information support activities (e.g., within watersheds and states) 

Identifying and transferring indicators, decision support tools and innovative local 
strategies for risk assessment, communication and preparedness 

NIDIS REGIONAL INFORMATION MANAGEMENT MODEL    

Impact 
Mitigation  

Proactive 
Planning  

Improved 
Adaptation 



The U. S. Drought Monitor 

Drought is rated by 
percentile ranks: 

The drought monitor represents a 
consolidation of indices and 
indicators, considering: 
 Climate data 
 Soil moisture 
 Stream flow 
 Ground water 
 Reservoirs and lake levels  
 Snowpack 
 Short, medium and long rage 

forecasts 
 Vegetation health 
 Fire danger 
 IMPACTS 

The intent is to capture the 
characteristics of drought: 
• Magnitude (duration and intensity) 
• Spatial extent 
• Probability of occurrence 
• Impacts 



States 

• Arizona 

• Hawaii 

• Texas 

• New Mexico 

• Alabama 

• Colorado 

• North 
Carolina 

• Florida 

• South Dakota 

• Oklahoma 

River Basins 

• Upper 
Colorado 

• Apalachicola-
Chattahooch
ee-Flint 

Tribes 

• Navajo 
Nation 

Drought Assessment Groups 



Key questions in terms of how to 
improve decision-making systems 
 
• What is the quality of information available to  
    decision-makers at all levels? 
• What factors influence whether or not such  
     information will be used? 
• What factors influence whether risk communications 

are trusted? 
• What governance structures may facilitate better 

decision-making practice? 
• How to adapt the decision-making systems to the 

different levels of decision makers? 
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http://ccc.atmos.colostate.edu/drought_webin
ar_registration.php 



 

Missouri 

Oklahoma 

Chesapeak
e Bay 

www.drought.gov 
Drought Portal Regional Pages 

http://www.drought.gov
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National Governors Association Meeting 24-27 February, 
2013  
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Drought/water-Energy impacts 
 



 

www.drought.gov 
  Provide early warning about emerging and 
anticipated droughts 
 

 Provide information about risk and impact of 
droughts to different agencies and stakeholders 
 

 Provide information about past droughts for 
comparison and to understand current conditions 
 

 Explain how to plan for and manage the impacts of            
              droughts 



The NIDIS Touch 
• Identify appropriate partners and representatives 

 

• Set goals and priorities-problem definition 

 

• Use professionals from relevant agencies/communities etc. to build 
common ground 

 

• Produce collectively authored gaps assessments for monitoring, 
forecasting and impacts-agreement on the way forward 

 

• Build longer term collaborative partnerships that allows for query 
of provided information  

 

• Determine tradeoffs and characterization:  Decision quality vs 
decision acceptability 

 



• The number of states and other institutions with improved 

capacity to inform risk management and reduce exposure to 

drought and flood risks  

• The number of staff in or working with those institutions trained 

to develop and communicate local drought information and help 

reduce impacts 

• The number of research projects that conduct and update 

drought impacts and user needs assessments in drought-

sensitive parts of the US and 

•  The percentage of the U.S. population covered by adequate 

drought risk and early warning information systems  

 

Are we better off? 



National Drought Forum 
 Goal:   

To understand the extent of the 2012 drought impacts 
and response, and help provide new information and 
guidance for coordination to improve the nation’s 
preparedness for drought and more specifically, enhance 
its drought readiness for 2013 and beyond. 

 

Participants:  

High-level drought program experts  and stakeholders 
from all levels of govt, including federal, state, tribal, and 
local; and research institutions and the private sector. 



Priority Actions – 5 Key Themes 

 Drought & Water Supply Monitoring 
and Prediction 

 Communications 

 Preparedness Planning 
 Reducing the Risk, Mitigating 
     the Impacts & Adapting to the 
     Future 
 National Investments & 
  Opportunities 
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Witnesses: 
Dr. Joe Glauber, chief economist, USDA;  
Dr. Roger Pulwarty, NIDIS, NOAA 
 
Leon LaSalle, rancher, Havre, MT; Anngie 
Steinbarger, farmer, Edinburgh, IN; 
Jeff Send, cherry farmer, Leelanau, MI. 
 

Time 09:30 AM Location 
328A Russell Senate 
Office Building 



NIDIS shall provide an effective drought early warning 
system that—  
• collects and integrates information on the key 

indicators of drought in order to make usable, 
reliable, and timely forecasts of drought; 
 

• provides such information, forecasts, and 
assessments on both national and regional levels; 
 

• communicates drought forecasts, drought 
conditions, and drought impacts on an ongoing 
basis to decision-makers; 
 

S. 376: Reauthorize NIDIS 



 

• provides timely data, information, and products that 
reflect local, regional, and State differences in drought 
conditions;  
 

• coordinates, and integrates as practicable, Federal 
research in support of a drought early warning 
system; 

  
• builds upon existing forecasting and assessment 

programs and partnerships; and   
 

• continues ongoing research activities related to 
drought, including research activities relating to 
length, severity, and impacts of drought and the role 
of extreme weather events and climate variability in 
drought 
 
 
 

S. 376: Reauthorize NIDIS 



President’s Climate Action Plan 

Managing Drought: Leveraging the work of the National 
Disaster Recovery Framework for drought, the 
Administration will launch a cross-agency National Drought 
Resilience Partnership as a “front door” for communities 
seeking help to prepare for future droughts and reduce 
drought impacts. By linking information  
(monitoring, forecasts,  
outlooks, and early warnings) 
with drought preparedness  
and longer-term resilience  
strategies in critical sectors,  
this effort will help  
communities manage  
drought-related risks. 



Questions & Discussion 

NIDIS Program Office (Boulder) 

Roger Pulwarty roger.pulwarty@noaa.gov 

Veva Deheza  veva.deheza@noaa.gov 

Robin Webb  robert.s.webb@noaa.gov 

Chad McNutt  chad.mcnutt@noaa.gov 

Lisa Darby  lisa.darby@noaa.gov 

 

 

 


