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Presentation Overview

1. Drought: A challenge for science and 
management

2. National Integrated Drought 
Information System (NIDIS) and 
Drought Early Warning Systems

3. Selected Transboundary Drought Early 
Warning Products 



Multiple definitions

Drought: A Wicked Problem

Moors, IHE Delft Institute for Water Education 
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Drought: A Wicked Problem

WMO CAgM Drought Expert Team, 2018



Multiple definitions When does it start? 
When does it end?

Drought: A Wicked Problem

USDA Livestock 
Forage Program 
drought payments 
2011-2017: USD $ 6.6 
billion

Interconnected 
impacts on different 

sectors
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Drought: A Wicked Problem

Interconnected 
impacts on different 

sectors

Large scale

https://www.ncdc.noaa.gov/billions/summary-stats



Multiple definitions When does it start? 
When does it end?

Drought: A Wicked Problem

Large scale

Challenging to manage

Interconnected 
impacts on different 

sectors



© National Drought Mitigation Center

 Inefficient = high cost
 Hardened choices
 Poorly coordinated and 

poorly targeted
 Ineffective at reducing 

underlying risk and 
vulnerabilities

Drought Management:
Business As Usual



NIDIS Mandate
To “develop and provide a national drought 

early warning system” 
in order to:

“better inform and provide for more timely 
decision-making to reduce drought-related 

impacts and costs”

NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM 
ACT OF 2006 (PUBLIC LAW 109-430). REAUTHORIZED IN 

2014 (PUBLIC LAW 113-86).

National Integrated Drought 
Information System (NIDIS)



NIDIS: 9 Regional Drought Early 
Warning Systems (DEWS)



Drought 
Early 

Warning 
System

Observations 
and 

Monitoring

Predictions 
and 

Forecasting

Education and 
Public 

Awareness

Planning and 
Preparedness

Interdisciplinary 
Research and 
Applications

Example
Community 

Collaborative Rain, 
Hail, and Snow 

Network 
(CoCoRaHS)

Components of a Drought Early 
Warning System (DEWS)





Drought 
Early 

Warning 
System

Predictions 
and 

Forecasting

Example
The Rio Grande – Rio Bravo Climate 

Impacts and Outlook

Components of a Drought Early 
Warning System (DEWS)





Drought 
Early 

Warning 
System

Education and 
Public 

Awareness

Components of a Drought Early 
Warning System (DEWS)

Examples
• Capacity 

development to 
support drought 
planning with the 
Native American 
Wind River 
Reservation

• Drought Portal
• Timely drought 

information 
products



www.drought.gov

Components of a Drought Early 
Warning System (DEWS)



Components of a Drought Early 
Warning System (DEWS)



Drought 
Early 

Warning 
System

Example
Support to Utah 
and Colorado to 

develop / improve 
state drought 

plansPlanning and 
Preparedness

Components of a Drought Early 
Warning System (DEWS)



Drought 
Early 

Warning 
System

Interdisciplinary 
Research and 
Applications

Examples: 
• Evaporative Demand 

Drought Index (EDDI) 
• Drought assessments
• Climate Engine

Components of a Drought Early 
Warning System (DEWS)





Assessment Goals
1. Understand flash droughts
2. Attribution: Causes, 

predictability, physical 
drivers, comparison  to 
historical droughts

3. Contribution of drought to 
wildfire

4. Lessons learned:  strengthen 
DEWS

• Partnership: Canadian and 
U.S. Federal, state, local and 
tribal

Assessment of the 2017 Northern Plains 
(S Dakota, N Dakota, Montana) Drought



Climate Engine (climateengine.org)
•Free web-based 
application powered by 
Google Earth 

•Uses a variety of 
geospatial datasets that 
track vegetation, snow, 
water across the planet 
and climate datasets 
that track temperature, 
precipitation, winds, 
etc.

•Visualize EDDI, SPEI, SPI, 
SNOTEL

•Partnership Western 
Regional Climate Center 
and Google Earth

University of Idaho, Desert Research Institute, Google



Drought 
Early 

Warning 
System

Observations 
and 

Monitoring

Predictions 
and 

Forecasting

Education and 
Public 

Awareness

Planning and 
Preparedness

Interdisciplinary 
Research and 
Applications

Drought Early Warning Systems 
(DEWS) as a Decision Frame

A DEWS creates a framework to: 
• Coordinate research + planning + 

education, etc. towards goal of drought 
resilience

• Nest multiple spatial and jurisdictional 
scales

• Understand interdependencies and 
costs/benefits of decision trade-offs

• Adapt through evaluation and transfer of 
best practices



•USA, Canada, Mexico each produce a national 
drought monitor

•An NADM author puts together national drought 
monitoring to produce North American Drought 
Monitor

Selected Transboundary Drought 
Early Warning Products

North American Drought Monitor



North American Wildfire Outlook

Selected Transboundary Drought 
Early Warning Products



Selected Transboundary Drought 
Early Warning Products



National Integrated Heat Health Information 
System

Selected Transboundary Drought 
Early Warning Products



Thank you!

Elizabeth Weight
NOAA/NIDIS

Elizabeth.Weight@NOAA.gov

mailto:Elizabeth.Weight@NOAA.gov


Build on Products to Create Transboundary  
Drought Early Warning System? 

Needs are vast but resources are limited: Use a systematic 
approach to define priority actions and achieve scale 
1. Focus on alignment of science and activities towards goal 

of drought resiliency
2. Define key vulnerabilities and opportunities
3. What are key windows of opportunities, critical moments 

in time and space?
4. Assess gaps against framework
5. Determine research domains: what and how much 

information is needed for decision-making at crucial 
moments in time?
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