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Tailored Drought Planning

Step 1

Step 2

Step 3

Step 4

Step 5

Creating Political Momentum and Authority

Strategic Planning and Coordination

Fostering Involvement and Common 

Understanding

Investigating Drought Monitoring, Risk and 

Management Options

Writing a Drought Plan

Step 6 Implementing a Drought Plan

• Steps based on experience and lessons learned
• Wilhite’s 10 Step Planning Process

• Each entity will undergo it’s own unique 
process based on goals, time, resources, etc.

• Case studies highlight these differences



Case Studies: United States

• United States drought planning
o State of Nebraska (on your flash drive)
o Hualapai Tribe, Arizona
o State of Hawaii

o Micronesia
o Caribbean?





State Drought Planning: Nebraska

Economy:
• Agriculture (corn, wheat, soybeans, 
and cattle), tourism, industry, energy 
production



Nebraska Drought Planning
• 1986, 1990, 2000 Drought Plans

Governor mandate: update plan to include mitigation

NE Climate Assessment and Response Committee:

• Policy Research Office 

• Department of Agriculture

• Department of Natural Resources

• Health and Human Services

• Emergency Management Agency 

• University Cooperative Extension Service

• State Conservation and Survey Division

• Nebraska Livestock Producer 

• Nebraska Crop Producer 

• Others as the Governor deems necessary

Monitor, Research, and Plan for Climatic Emergencies



Monitoring Assess Impacts
(during drought)

Primarily 

drought 

response

focus



Working Groups: any interested person/agency

Participants: 32 public and private entities

Established Subcommittees:

• Agriculture, Natural Resources, and Wildlife

• Municipal Water Supply, Health, and Energy

Nebraska Drought Planning Process



Ex) Nebraska Municipal Water Supply, Health, 

and Energy Subcommittee

Drought Impact Ranking

1. Municipal water supply shortages

2. Rural water district mechanical problems

3. Private well water quantity and quality problems

4. Excessive irrigation pumping/aquifer conflicts

5. Mental anguish

6. Industrial users drawing down aquifers

7. Health problems from blowing dust

8. Temperature extremes/increased electrical 

usage



Ex) NE Municipal Water, Health, and Energy

Impact:
• Municipal water supply shortages

Potential Actions:

• develop a list of “problem systems”

• emphasize water conservation

• work with utility companies to distribute
information

• develop programs on the use of wastewater

• emphasize drought mitigation and response
plans



Nebraska Drought Monitoring

Nebraska State Climatologist (Chair)

National Drought Mitigation Center, UNL

Conservation and Survey Division, UNL

Cooperative Extension Service, UNL

Department of Natural Resources, State of Nebraska

Natural Resources Conservation Service, USDA

National Weather Service, NOAA

U.S. Geological Survey, DOI

Bureau of Reclamation, DOI

Water Availability and Outlook 

Committee (WAOC)

Monitor conditions on regular basis, meet three times 

per year, and report to CARC during their meetings
• precipitation, temperature, soil moisture, stream flow,  

groundwater, reservoir and lake levels, and snowpack



The Objectives of the WAOC are:

1. To work with CARC to define drought for various applications 

and develop triggers that will initiate and terminate mitigation and 

response programs and actions;

2. To inventory current observation networks and make 

recommendations on the expansion or improvement

of those networks;

3. To develop a comprehensive monitoring system for drought 

that incorporates current and emerging technologies to monitor 

all principal components of the hydrological system;

4. To identify, in collaboration with CARC, drought management 

areas of the state that reflect various levels of vulnerability to 

drought conditions; and

5. To recommend potential mitigation and response actions to 

CARC.



Step 1

Step 2

Step 3

Step 4

Step 5

Creating Political Momentum and Authority

 NDMC urging/mandated by the governor

Strategic Planning and Coordination

 CARC and sub-committee formation

Fostering Involvement and Common 

Understanding

 One public meeting - limited

Investigating Drought Monitoring, Risk and 

Management Options

 Little assessment; no triggers

Writing a Drought Plan

 Wrote a drought plan

Step 6
Implementing a Drought Plan

 No responsible agencies; little action



Tribal Drought 

Planning

The Hualapai Nation



Location: NW Arizona

Size: 1 million acres; 108 

miles of the Colorado River in 

Grand Canyon

Habitats: ponderosa pine 

forests, pinyon-juniper 

woodlands to dry desert 

scrub. 

Economy: Tourism (river 
rafting, Grand Canyon tours), 
cattle ranching, timber 
sales, big game hunting
(bighorn sheep, elk, antelope)

HUALAPAI 

RESERVATION 

BACKGROUND



Drought Planning Focusing Event: Drought



Drought Impacts:
• water shortages

• increased wildfires

• road closures - fire threat

• forage reduction

• invasive species

• heavy culling of cattle

• supplemental hay and water hauling

• wildlife and cattle deaths

• increase in wildlife disease

• loss in quality of trophy bighorn sheep and elk

• reduction in hunting permits

• loss of wetlands and riparian habitat

• wind erosion and visibility problems

• river rafting business losses

Drought planning funding through US Bureau of Reclamation



Established Drought Task Force
(2003)

Agriculture Program 

Range Water Program 

Water Resources Program 

Cattle Districts 

Public Works Department 

Planning Department 

Wildlife, Fisheries, and Parks Program 

Natural Resources Department 

Forestry Program 

Hualapai Tribal Council



One coordinator – problem, too much work

 Expanded leadership and held community

meetings
• Educated people about drought and the process

• Fostered “buy-in” to the project

• Gained information for the document

 Iterative review among relevant tribal officials

 Fostered input on drought monitoring options,

impacts and vulnerabilities

Project Leadership:



Depending on the stage, the plan outlines mitigation 

and response actions that are to be carried out by the 

responsible tribal agency



ACTIVITIES UNDER “NORMAL” CONDITIONS

Agency/Entity Activities

Agriculture Program • Quarterly  monitoring of

storage facilities

• Monitor utilization plots

• Implement grazing plan

BIA Forestry • Perform prescribed burns

and fuel reduction 

• Report fire vulnerability 

quarterly

Range Water Program • Install new drinkers

• Purchase trash pumps

• Communicate storage 

conditions to HDNR Director 

on monthly basis



ACTIVITIES UNDER “EMERGENCY” 
DROUGHT CONDITIONS

Agency/Entity Activities

Agriculture 

Program

• Deliver domestic water by hauling

• Continue monthly reporting. Hold

emergency meetings when necessary.

• Implement supplemental feeding

• Haul water to catchments. Identify need 

for catchment construction.

• Implement emergency grazing plan

• Move cattle to forage and/or reduce

stocking rate.



Test of Hualapai Drought Plan (2005)

Tribal officials were 

presented with drought 

scenarios and how they 

should react, in 

accordance with their 

plan

Commented on roles 

and usefulness of the 

plan

Benefits:

• Educated new staff on the plan and their roles

• Identified barriers to implementation

• Provided suggestions for improvement



Further Investment in Mitigation



Step 1

Step 2

Step 3

Step 4

Step 5

Creating Political Momentum and Authority

 Tribal Authority

Strategic Planning and Coordination

 Formed drought task force; coordinator

Fostering Involvement and Common 

Understanding

 public meetings and consultation

Investigating Drought Monitoring, Risk and 

Management Options

 Some research, inadequate monitoring 

knowledge

Writing a Drought Plan

 Wrote a drought plan

Step 6 Implementing a Drought Plan

 Plan test; mitigation investment



Hawaii Drought Planning 
and Mitigation Activities



Economy:

• Tourism

• Ranching

• Farming

- sugarcane

- pineapple



Drought Planning Impetus: Drought

Received funding from US Bureau of Reclamation to develop plan



Governor’s Office

Hawaii Drought Council

County of Kauai 
Drought Committee

County of Hawaii 
Drought Committee

County of Maui 
Drought Committee

Oahu Drought 
Committee

State 
Drought 

Coordinator

Hawaii Drought Leadership Structure

Water Resources 

Committee





General Drought Impact Assessment

- Stakeholder Input





Drought Stages and Indicators



Recommended State Agency Drought 

Response Actions



Drought Communication Protocol



Drought Mitigation Funding

In 2007, funding was appropriated by the 
Hawaii State Legislature (Act 238) for drought 
mitigation in all Counties.  

Federal Emergency Management Agency 
(FEMA) funding for wildland fire mitigation on 
the Big Island.  

U.S. Bureau of Reclamation provided 
emergency drought assistance for a project on 
Oahu



Step 1

Step 2

Step 3

Step 4

Step 5

Creating Political Momentum and Authority

 Voluntary participation; funding availability

Strategic Planning and Coordination

 Drought Council, Coordinator, committees

Fostering Involvement and Common 

Understanding

 public educational meetings

Investigating Drought Monitoring, Risk and 

Management Options

 some research, management options

Writing a Drought Plan

 Wrote a drought plan 

Step 6 Implementing a Drought Plan

 responsibilities; mitigation funding



Introduction

 U.S. Drought Monitor

 Geographic coverage

 Used for drought monitoring, 
historical perspective, 
impacts, drought disaster 
declarations, allocation of 
disaster relief funds

But, what about 
other parts of U.S.?

How to monitor 
drought there? 



USDM:
Micronesia & American Samoa

Drought is a significant 
issue 

Highly dependent on 
ENSO phase

Can have rapid onset 
due to limited storage 
and dependence on 
catchment 

1997-1998 El Nino:

FEMA sent portable 
desalination units to 
Majuro
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If we don’t have a large suite of objective 

drought indicators for the Pacific Islands, then 

how do we monitor drought?

For these reasons, local Pacific islanders’ expertise is 

crucial for getting it right – for getting Pacific Island 

drought monitoring done right on the USDM.

An even more basic question is:  How is drought 

defined for a tropical island climate?

BUT … the local expertise has to be backed up by 

relevant on-the-ground data. We can't just take 

someone's word for it or we have the possibility of 

catering to special interest.
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Drought Monitoring, Local Feedback, & 

Reports From the Field:
How to Do It for the Pacific Islands?

 Objective Drought Indicators

 Not many

 Precipitation is available

 But what about streamflow, Palmer Index, soil moisture, reservoir & 

lake levels, groundwater, etc.?

 NCDC exploring availability of station 

daily rainfall – current (real-time) and 

historical – to calculate:

 Precipitation Percentiles

 SPI

 Percent of normal rainfall

 Modeled data are also a possibility
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Drought Monitoring, Local Feedback, & 

Reports From the Field:
How to Do It for the Pacific Islands?

 Local Feedback & Reports from the Field -- important

 Pattern after Kevin Kodama’s process for Hawaii?

 Weekly assessments of drought conditions across the Islands –

conference calls (Monday or Tuesday) led by PEAC, PEAC emails 

USDM author summary & recommendations?

 Agricultural & hydrological impacts – crop damage/low yield, low 

lake/reservoir levels, low streamflows, parched soils – historical 

record of measurements (or, if unavailable, based on local 

experience)?

 Water restrictions (recommendations?) by local authorities, burn 

bans, etc.?



How is Drought Monitoring 
Done in the Hawaiian Islands?

Drought Monitor in Hawaii
Background

Key partners

Primary impacts

USDM challenges in HI

Starting the Drought Monitor in 
Micronesia & Am. Samoa

Latest progress

Challenges and issues

Questions?
*  From 2011 Drought  Monitor Forum Pacific Islands Update

Presentation by Kevin Kodama, NOAA/NWS WFO HNL



Drought Monitoring for the 
USDM in Hawaii

Hawaii incorporated early on into USDM 
process

First noted in logs from Aug 1999 during 
experimental phase

Fit well in development of Hawaii Drought 
Council and the Hawaii Drought Plan

Initial planning in 2000

Required broadening of usual hydrologist 
focus from flooding to drought

May 1999 NDMC workshop in Hilo very useful



Key Partners for Hawaii

• County
• Civil Defense

• Water Supply

• Private
• Cattlemen’s Council

• Coffee Grower’s 

Assoc.

• Others

• Federal
• NOAA / NWS

• USGS

• USDA / NRCS and FSA

• State
• Land & Nat. 

Resources

• Agriculture

• Civil Defense



U.S. Drought Monitor –
Data Sources for Hawaii

Combine objective and subjective 
data 
Rainfall

% normal
Standardized Precipitation Index (SPI)

Streamflow from USGS
Reservoir levels

State Dept of Ag
Upcountry Maui, Kohala/Hamakua

Farm Service Agency Reports
Crop weather reports
County water supply web sites
Media

Consult w/informal team consisting of 
county reps for water supply and 
agriculture.

Provides vetted input for USDM



Primary Impacts in Hawaii

Agriculture

Livestock

Crops

Fruits

Ornamentals



Primary Impacts cont.

Water Supply

Surface water diversions

Catchment

Ground water (infrequent)

Maui and the Big Island 
most affected due to 
higher reliance on surface 
water and catchment 
systems.



USDM Challenges in Hawaii

Condense complexity of drought into a 
single category (for USDM purposes)
Monitoring drought over several micro-
climates
Example:  Agriculture impacts

Crops vs. livestock
Irrigated vs. non-irrigated
Timing

Resolution...depicting conditions in 
extreme rainfall gradients



Size Considerations …



Issues

 Large area covered, low population density

 Tropical Pacific island climate 

 Meteorology, hydrology different from Mainland

 Drought definition different – how do we define drought?

 Impacts different

 Sparse in situ
data

 Few stations

 Few drought 
indices

 Satellite data 
unavailable

 Geography – small 
islands surrounded 
by water



Issues

 Modeled data inapplicable

 Geography – small islands surrounded by water

 Model grid box size too coarse

 USDM weekly

 Need daily data, on a near-real time basis



Solutions

 Collaboration

 PEAC (Pacific ENSO Applications Climate) Center –
Honolulu, HI

 NWS (NOAA National Weather Service Office) – Guam

 Local offices on the islands 

 Provide data, local 
observations, expertise

 What are drought impacts?

 How is drought defined? Guam NWS office

Yap

Kosrae



Solutions

 Use what data are available

 Daily & monthly in situ observations of rainfall

 Assess historical & near-real time data

 Identify drought indices that can be used

SPI    – Percent of Normal Precipitation
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Percentile versus Percent of Normal

 Percent of Normal compares the value to some base 

period mean (1971-2000 30-year average)

 Percentile expresses how rare the value is compared to 

its historical record

 Examples:

 30-days:   33% of normal occurs 

once every 5 years (20th

percentile) (not a big deal)

 365-days:   54% of normal occurs 

rarely (once every 100 years or 

less often) (0th percentile) (rare, 

record dry?) (click for map)

http://drought.unl.edu/dm/monitor.html



Solutions

 Rely on local observations & expertise for 
impacts

 Forest fires, browning of vegetation, crop impacts, varies 
with island

 Streams and reservoirs – less useful, utility varies

 Groundwater lens – minimal monitoring data, but major 
impact

 Rely on local expertise for hydrology impacts

 Topography: low islands vs. high islands

High Island

Low Island



Hydrology – High Island vs. Low Island

SALT WATER

No reservoirs or streams.

Rain catchment important. 

A few have streams and reservoirs.

Ground water 

important in both.



Climatology – Varies Island to Island



SPI
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Solutions

 Rely on local expertise for drought 
assessment methodology, guidance and 
monitoring rules

 Most islands can experience below-normal rainfall 
during their wet season and not suffer drought.

 But below-normal rainfall during the dry season can 
give rise to drought.

 There is high variability in monthly rainfall from month 
to month, so one dry month isn't much of an impact. 
Two or three months of below-normal rainfall on a 
mountain island is not much of a problem. Continued, 
persistent below-normal rainfall of long-enough 
duration can create drought problems.

 Island-specific guidance (particularly w/ regard to 
impacts)



Implementation

 Monthly drought assessments for Pacific Islands

 Monthly PEAC conference calls.

 Monthly rainfall data, monthly SPI & percent of normal rainfall

 Table of drought classification instead of map

Hawaii, Big Island:

10,430 km2

150 km across

Guam:

549 km2

6 km x 48 km

Kwajalein*:

3 km2

4 km x 1 km

Hawaii

Kwajalein
* rounded
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Display of Pacific Island Drought 

Conditions on the USDM Map – Options 

 In a Table?
(entire island in Dx drought status)

 In Map Format?
(for the larger islands)

(different drought conditions for different 

parts of an island)



Experimental Classifications – Monthly 

SAMPLE / EXPERIMENTAL



Where do we go from here?

There has been interest expressed in 

collaborative multinational drought monitoring

in Central America and the Caribbean.

Maybe as part of an expanded NADM??? 



Caribbean Islands may face similar 

challenges to drought monitoring that the 

Pacific Islands have faced and vice versa

 Geographical size, hydrology, climatology, data issues, 

coordination, communication, etc.

Central American countries may also be 

facing  similar challenges

 Tropical climate, data issues, coordination, etc.

Where do we go from here?



What lessons can be learned from the Pacific Island 

drought monitoring experience – both for the NADM & 

for expanded multinational drought monitoring?

1. Data

2. Timeliness

3. Appropriate Drought Assessment 

Methodology

4. Impacts

5. Production Schedule

6. Collaboration
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 Other questions:

 How does water management operate?  Are there local 

utilities like the mainland? How much is locally sourced 

from things like rainwater collection?  (Implies how 

important water management is to the drought picture.)

 What is the local hydrography (fresh water 

sources/sinks)?  Where does the water go?

 Can proxy measures of drought be inferred from local 

salinity measurements (fresh water flow off the larger 

islands)?

 What is and isn’t important from a precipitation 

standpoint relative to impacts?  i.e., how long and/or 

steep do rainfall deficits have to occur before they 

matter, is time of year (seasonality of rainfall) 

important, how do temperatures impact conditions?

 What drought indicators and triggers are relevant 

locally?



Final Thoughts

No one size “fits all”!
Several blue prints to follow and customize to your needs

Not a “fast track” process

Work put in = quality of the end product

Many lessons to be learned and shared!

Free planning resources available at:
http://drought.unl.edu

http://drought.gov

http://drought.unl.edu/
http://drought.gov/
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Next Steps?

Contacts:

Mark Svoboda, Climatologist

National Drought Mitigation Center

(402) 472-8238

msvoboda2@unl.edu


