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• Water

• Land use

• Agriculture
“The Science and Policy of Climate 
Variability and Climate Change: 
Intersections and Possibilities,” by Geoff 
Cockfield and Stephen Dovers, in 
Drought, Risk Management and Policy: 
Decision Making Under Uncertainty, ed. by 
Botterill and Cockfield, 2013

Photo: Compiled by Chuck Nelson. “A true-
color cropped image of portion of the 
Sacramento-San Joaquin River Delta. This 
image was taken from a California Department 
of Fish and Game website available to the 
public as a GIS file and is part of a U.S. 
Department of Agriculture National 
Agricultural Imagery Program flight.”

http://www.csuchico.edu/inside/2012-05-
10/bigpicture-2.shtml3



From Bandera: Cowboy Capital of the World, Palo Alto College, San Antonio, Texas
http://pacweb.alamo.edu/InteractiveHistory/projects/rhines/StudentProjects/1999/bandera/BANDERA.htm



Planning tools
for all scales

Individual

Community

Tribal/
State

Basin

Nation

http://drought.unl.edu/Planning/PlanningProcesses.aspx



Contexts & Opportunities for Drought Planning at Different Levels of Government

Federal

State

Sub-state

Local (county 

& municipal)

Monitoring
NIDIS: NOAA, 

USDA, USGS, NASA 

& more

Relief & Response
NDRP: USDA, SBA,

IRS & more

(FEMA)

Land & Water 

Management
Corps, Reclamation, 

Interior,  Agriculture, 

Hazard Mitigation

Policy & planning
National water or 

drought policy,

agriculture policy

Monitoring
Federal, state & 

local data

Drought plans
Agriculture

Drinking water

Fire

Water & resource 

management
State water policies, plans

Emergency 

Management
Hazard plans

Land use planning: 

Xeriscapling, green 

infrastructure, 

Municipal water 

supply plans, 

including drought 

contingency 

plans

Emergency 

Management
Hazard plans

Emergency 

Management
Hazard plans

Monitoring
Federal, state & 

local data

Monitoring
Federal, state & 

supply-specific local 

data

District authorities & organizations vary by state: 

Irrigation, soil & water conservation, natural resources, 

groundwater management, watershed-based

Also, hydropower







From the PNW DEWS strategic plan draft: 

“Each state in the Pacific Northwest has an existing 
state drought plan, but many are out of date or in 
the process of being updated. These plans often have 
a strong emphasis on drought indicators (utilizing 
data from agencies like USGS, NRCS, RFCs, NWS 
and others) but often lack triggers for initiating 
action and impact information to inform those 
decisions.”



PNW DEWS Indicators & Triggers workshop
Boise, Sept. 26-27, 2016

• Drought coordinators & planners, 
climatologists

• Finding the connections between
• Indicators

• Impacts

• Triggers



Takeaways

• Looking for standardized ways to collect impacts

• Looking for certainty … where it may not exist

• Need to sync or harmonize messaging across scales



Data-Information-Knowledge-Wisdom

Wisdom/Policy

Knowledge/Interpretation

Information

Data



Physical drought

Data Information Knowledge Policy



Agricultural drought impacts

Data Information Knowledge Policy



Types of Drought

• Meteorological

• Environmental/ecological

• Agricultural

• Hydrological

• Socioeconomic

• There are indicators and indices used to 
identify all of these types of drought at 
various thresholds

• There is no one definition of drought

• Thus, there is no “one-size-fits-all” drought 
index or indicator



Monitoring Drought

Parameters (Indicators) to measure: 
temperature, precipitation, soil moisture, reservoir/lake levels, 
streamflow, ground water, snow pack, snow water equivalent, ET, 
vegetation health/stress, and impacts!

Assessing Drought:
Meteorological/Agricultural Indices
• Percent of normal precipitation

• Deciles
• Standardized Precipitation Index (SPI/SPEI)
• Palmer Drought Severity Index (PDSI, scPDSI)
• Aridity Index

Hydrologic Drought Indices
• Palmer Hydrological Drought Index (PHDI)

• Surface Water Supply Index (SWSI)



Triggers

• When to take preventive or remedial action, 
i.e.:
• Give acetaminophen if fever is 100 degrees or 
higher

• Reduces political or crisis-driven element, 
provides accountability

• Not in the sense of an involuntary tipping 
point (ecological or systems use)

• Matrix of indicators

• Often a guideline, not a hard and fast rule



Mitigation & 
Response 
Actions

Impacts & 
Vulnerability

Monitoring

Heart of a drought plan



Know your vulnerability

• What do you want to protect? 

• What effects of drought do you want to prevent? 

• Impacts point to underlying vulnerability
• What impacts did you experience in the last drought? 

• What impacts do you anticipate in the next drought? 

• Why did/do these impacts happen, and how could they be 
prevented? 



Federal drought trigger: U.S. Drought Monitor 
triggers the Livestock Forage Disaster Program

• D2 (severe drought) intensity in any area of the county for at least eight 
consecutive weeks during the normal grazing period is eligible to receive 
assistance in an amount equal to one monthly payment; 

• D3 (extreme drought) intensity in any area of the county at any time during the 
normal grazing period is eligible to receive assistance in an amount equal to three 
monthly payments; 

• D3 (extreme drought) intensity in any area of the county for at least four weeks 
during the normal grazing period or is rated a D4 (exceptional drought) intensity 
at any time during the normal grazing period is eligible to receive assistance in an 
amount equal to four monthly payments; 

• D4 (exceptional drought) in a county for four weeks (not necessarily four 
consecutive weeks) during the normal grazing period is eligible to receive 
assistance in an amount equal to five monthly payments. 





Hawaii Drought Stages and Indicators



Recommended State Agency Drought 

Response Actions



Drought Communication Protocol



Big Hole River Drought Management Plan

Temperature and streamflow values trigger 
progressively stricter restrictions on angling, 
working with outfitters, media, etc. to:
1. Put irrigators and outfitters on notice that 

restrictions may be needed, examine options, 
encourage conservation.

2. Suggest anglers find another destination or 
activity.

3. Close certain reaches. https://bigholewatershed.files.w
ordpress.com/2012/07/dmp-
2012_finalv2.pdf
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Thank You

Questions, comments, suggestions? 

Drought.unl.edu

Drought.gov


