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FROM THE DIRECTOR

Small center with a global footprint
At the National Drought Mitigation Center, we recognize that the saying “all droughts are local” is true. We know this because
we’ve spent more than 20 years studying drought and creating scientific and planning tools to help people and organizations
build their resilience to drought. What we’ve learned is that drought in the Great Plains looks different than drought in the
rainforest, and who it affects, when it occurs and how communities recover looks different in each location.
Of course, that is what makes this hazard so unique and hard to deal with, and it’s why collaborative
efforts are needed to mitigate drought impacts. It’s also why we work closely with national and
international drought groups to create resources essential to developing localized drought plans that
make sense.
Inside this report, you’ll find stories illustrating these efforts.
On page 16, we highlight a few of our international collaborations. The map, one of my favorite features
in the report, shows all of the places where we have worked since our inception in 1995. I can say with conviction that no scale
is too small or too large when dealing with drought; we work at local, regional, tribal, national and international scales.
Another way to gauge the impact of our work is by looking at numbers (page 14). I’m very proud of the experience, skill and
production our staff bring to the table, year in and year out. Although we are a relatively small shop of about 30 people, we are
responsible for a substantial volume of publications, outreach events, stakeholder feedback workshops, grants garnered, and
decision-support tools developed and maintained. We may be a small center, but our global footprint and reputation are large
and continue to grow every year.
We use our drive to make improvements to old tools and develop new ones each year. In 2017, we gave the U.S. Drought
Monitor web portal (droughtmonitor.unl.edu) a makeover, improving usability for millions of viewers like you. We continue
to explore ways to help you utilize drought planning and monitoring resources in as few clicks as possible, and I hope you will
find the tools set for release in 2018 to be as sleek and intuitive as I do.
I am proud to look back on my first full year as director of the NDMC and the accomplishments we made. I can honestly say
I’ve enjoyed every minute of it. I look forward to what the next year brings and hope our paths will cross along the way. Stay in
touch and keep up-to-date with us at drought.unl.edu.

Mark Svoboda, Ph.D., Director
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Center aims to arm planners with best info possible
Providing usable information to drought planners is at the
heart of the Drought Risk Management Research Center,
established as a partnership between the National Drought
Mitigation Center and the National Integrated Drought
Information System in 2016 and supported by the National
Oceanic and Atmospheric Administration’s Sectoral
Applications Research Program.
Through the research center, we have supported the growth of
regional drought early-warning systems to serve as information
hubs for decision makers and stakeholders around the country.
We served on steering committees and delivered training
workshops on climate tools, drought impacts, state-level
drought plans, and drought vulnerability.
On a national level, we brought together state and federal
planning agencies to identify ways to coordinate and improve
drought planning guidance.
We developed drought scenarios for two hands-on training
strategies that teach participants awareness of planning options,
and created tutorials for some of our best-known drought
monitoring tools: the U.S. Drought Monitor and the Drought
Impact Reporter.

4
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In addition to these activities, we’ve laid the groundwork for
the development of a web-based platform that could provide
planners with drought-planning resources most pertinent to
their needs. In the era of Google, when a wealth of information
is at our fingertips, DRMRC’s goal is to help users easily
distinguish useful information and help them apply it.
To support these goals, reliable information is a must. That’s
why, for the past 24 months, we’ve set out through DRMRC
to build case studies that highlight planning processes at city,
district and regional scales and under different governing
systems. That’s why we’ve engaged in research to improve
drought monitoring resources such as VegDRI and the U.S.
Drought Monitor. And that’s why we’ll continue in 2018 to
create useful resources to improve drought risk management.

ON THE WEB
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Unifying drought planning recommendations
A drought planning summit in December 2017 began moving
the United States toward a more integrated set of drought
planning recommendations. The summit was planned by the
National Drought Mitigation Center and National Integrated
Drought Information System.
Agencies compared objectives, processes and recommendations
related to drought planning guidelines. A variety of processes
currently are offered by each federal or agency group, and often
come with grant funds as an incentive.
Participants will streamline available information about drought
planning to make it easier for users to identify processes and
funding sources most relevant their needs.

Joining NDMC and NIDIS were representatives from the
Bureau of Reclamation, the Federal Emergency Management
Agency, the Institute for Tribal Environmental Professionals,
private sector consultants who work on drought planning, the
Nebraska Emergency Management Agency and the American
Planning Association.
The summit was funded by the Drought Risk Management
Research Center, a partnership between the NDMC and
NIDIS to provide innovations in research and information
delivery to improve drought risk management and resilience
across the United States. The program is supported by the
National Oceanic and Atmospheric Administration’s Sectoral
Applications Research Program.

ON THE WEB
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McCOOK, NEBRASKA

TRACKING RESPONSE AND RECOVERY
FROM THE 2012-2014 DROUGHT
DROUGHT IS A SERIOUS HAZARD
The 2012 drought, coupled with high temperatures, was one
of the most extensive droughts to affect the United States since
the Dust Bowl of the 1930s. It affected more than two-thirds
of the continental United States at its peak (Figure 1), carrying
an estimated cost of $31 billion dollars and causing 123 deaths
directly attributed to the associated heat wave. 1 More than 80
percent of the productive agricultural land experienced drought
conditions resulting in widespread harvest failure for corn, sorghum and soybean crops, among others. Drought also affected
half of all livestock. The U.S. Department of Agriculture declared more than 1,000 counties in 26 states as natural-disaster
areas—the biggest such declaration ever.2 Record-breaking heat
and relentless dryness sparked the third most disastrous wildfire
season with more than 9 million acres burned.3 In 2012, communities throughout drought-afflicted regions struggled to
find ways of coping with increased water demand, devastating
agricultural losses, reduced air quality, local economic decline,
unprecedented wildfires, and public health concerns.

Peak of drought
The U.S. Drought Monitor from Nov. 27, 2012, showed the peak
spatial extent of the 2012-14 drought across the United States.

CATEGORY
Abnormally dry
Moderate drought
Severe drought
Extreme drought
Exceptional drought

Fig. 1

DROUGHT IS A DIFFERENT TYPE OF DISASTER
Unlike rapid-onset events such as tornadoes, floods, earthquakes and hurricanes that have an identifiable beginning and
end, drought is more subtle. Its impacts are often less visible
and delayed in time, and can be difficult to characterize. While
drought is a climatological event caused by insufficient rainfall,
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McCook, Nebraska: A case study for success
The National Drought Mitigation Center believes building
resilience to drought is about using what you have within
the community.
A new case study by the drought center, released in 2017,
describes how one town, McCook, Nebraska, fared better than
similar rural cities during the 2012 drought, which at its peak
affected 65 percent of the nation.
“Not that they weren’t impacted,” said Deb Bathke, drought
center climatologist, “but they were able to come through it more
successfully than other communities.”
The rural town learned firsthand the many ways that a drought
hazard can impact infrastructure, environment and the health
of a community.
Regrouping with researchers in spring 2016, the McCook
residents looked back at their experience and considered what
they could do differently if faced with future droughts. Using
the Community Capitals Framework developed by sociologists
Cornelia and Jan Flora, McCook’s leaders were able to identify
community assets such as strong leadership that could help
protect other town resources that were vulnerable to drought.
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The process of interviews and group discussions that took place
over several weeks is summarized in the case study “McCook,
Nebraska: Tracking Response and Recovery from the
2012-2014 Drought.”
“People often get hung up on the idea ‘we don’t have any money,
so we can’t do anything,’” Bathke said. “And that’s where the
conversation stops. If you want to be better prepared for drought,
you need to understand how it is impacting you. Then, if you can
align resources with what you have and turn those into actions,
you can increase your drought resilience.”
This case study is part of a larger collection of resources being
created for drought planners. This project was supported by
the Drought Risk Management Research Center, which is a
partnership between the National Drought Mitigation Center and
the National Integrated Drought Information System.

ON THE WEB



go.unl.edu/mccook

NATIONAL DROUGHT MITIGATION CENTER

NATIONAL

North Platte NRD

A
A

Snowpack is
30% of
normal in
headwaters
of the
North Platte
River in
Wyoming.

B
Multiple fires
cause over
50,000 acres to
burn in Garden
County. Crescent
Lake Wildlife
Refuge &
thousands of
cattle are at risk.
Volunteer Fire
Departments
experiencing
strain.

C
Poor
pasture
conditions
lead to
culling of
herds.
Reduced
rain fed
crop
yields.

C D

B

E F

G H

D

E

F

G

H

West Nile
outbreak.
185 clinical
cases
reported
across the
NRD.

Scottsbluff
municipal
pump failure.
Repair takes 3
days. Loss of
6MG
pumping
capacity.

30 day streak
of temps over
100 oF ends.
People &
animals suffer
heat stress.

Ground water
levels decline
& wells test
positive for
nitrate
impairments.

Hay
hotline
used as
pasture
conditions
continue
to suffer &
hay prices
increase.

Natural hazards framework applied to drought
Researchers with the National Drought Mitigation Center and the
University of Nebraska are creating a toolkit for decision makers
that will help them better prepare and manage long-term drought.
The resource applies a federally mandated assessment model,
the Threat and Hazard Identification and Risk Assessment
process, created by the Federal Emergency Management Agency.
The guide to planning and preparing for natural disasters
provides users with a four-step process for dealing with natural
disaster threats.
With the THIRA process as a blueprint, the researchers used climate and hydrological data to develop potential drought scenarios
for an extended five-year drought among communities along the
Platte River Basin, which extends across Nebraska and is historically vulnerable to drought. Water use needs along this stretch are
diverse, making it the ideal testing ground for the process.
“This approach directly addresses the problem of the bifurcated
planning approach that exists in many states, where a water
resources management system exists for water managers, and
a drought planning framework exists in a separate silo,” the
researchers wrote in their grant application. The approach also
accounts for impacts to an entire community.

UNIVERSIT Y OF NEBRASK A-LINCOLN

Stakeholders will review those scenarios in 2018 to make sure
suggested impacts are realistic for their location. The research
team will then transfer the finished product into a toolkit available
for application in other regions.
Project partners include the University of Nebraska Public Policy
Center, the lead on the project; and the High Plains Regional Climate Center, at the School of Natural Resources at the University
of Nebraska-Lincoln.
The project is funded by the National Oceanic and Atmospheric
Administration Sectoral Applications Research Program. It also is
supported by the Drought Risk Management Research Center, a
partnership between the National Drought Mitigation Center and
the National Integrated Drought Information System.

ON THE WEB
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New index map identifies fast-moving drought
Drought ranks second behind hurricanes in terms of national
weather-related economic impacts, with annual losses nearing
$9 billion in the United States, according to the National Oceanic
and Atmospheric Administration. To provide earlier detection, the
Quick Drought Response Index, or QuickDRI, went operational
in June 2017 as a drought alarm, providing improved sensitivity to
early-stage drought conditions and rapidly evolving droughts.
Preliminary assessment of QuickDRI showed it was able to detect
short-term dryness patterns before other available tools could.
To do so, it relies on remotely sensed indicators that include
precipitation, soil moisture, vegetation health, evaporative
moisture loss from plants, and landscape features.
QuickDRI adds to the arsenal of tools that fire managers with the
Bureau of Land Management and other government agencies can
rely on as periods of hot, dry weather add to vegetation stress,
but it also will be of use to farmers and rangeland owners. Yet its
most important function may be as an asset for the U.S. Drought
Monitor, produced by the National Drought Mitigation Center in
conjunction with the U.S. Department of Agriculture and NOAA.
“With the weekly updates provided by QuickDRI, the U.S.
Drought Monitor authors now have the ability to see changes

8

2017 ANNUAL REPORT 

even more quickly, allowing us to make more accurate and timely
changes to the Drought Monitor map,” said Brian Fuchs, a U.S.
Drought Monitor author from the drought center.
Several years ago, this wouldn’t have been possible, but with
advances in remote sensing within the past decade, including
higher resolution imaging and the ability to monitor landscape
conditions related to the hydrologic cycle, QuickDRI is able to
accurately “see” drought spread before other monitoring tools
because it analyzes many landscape characteristics at once.
QuickDRI was funded through a $1.3 million, four-year grant
from NASA’s Applied Sciences for Water Resources program.
THE EARTH RESOURCES OBSERVATION AND SCIENCE CENTER
CONTRIBUTED TO THIS REPORT

ON THE WEB
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Highlighting drought’s effects on agriculture
Maps highlighting the effects of drought on six agricultural
commodities across the continental U.S. became available in
2017 on a website hosted by the National Drought Mitigation
Center. The maps are a collaboration between the U.S.
Department of Agriculture’s Office of the Chief Economist and
the drought center.
The maps, produced at the drought center in cooperation
with the USDA World Agriculture Outlook Board and OCE
meteorologists, are based on the weekly U.S. Drought Monitor
and show the locations and percentages of drought-affected areas
that produce crops or livestock.

They are created by overlaying the most recent U.S. Drought
Monitor on maps of major crop and livestock producing areas,
based on the most current Ag Census data from the National
Agricultural Statistics Service. The result highlights agricultural
areas affected by any level of drought.
They show drought’s effects on cattle, hogs and pigs, sheep
and lambs, hay, and alfalfa. In the future, the partners will make
available six field crop maps, one each for corn, cotton, soybeans,
winter wheat, spring wheat and durum wheat. In addition to the
maps, the website offers data tables, time series graphs
and animations.

ON THE WEB
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A fresh look for U.S. Drought Monitor site
The latest generation of the U.S. Drought Monitor website
launched in 2017, improving usability and readability for its nearly
7-million-a-year viewers. The mobile-friendly site contains a new,
larger U.S. Drought Monitor map, revised navigation and more
data and information download options.
“The new site allows us to better serve our clients by offering
more options and using the latest website technology available,”
said Brian Fuchs, monitoring coordinator for the drought center.
“Gathering information to help prepare for and mitigate drought
should be easier than ever.”
Some key upgrades include a new look and layout that emphasize
the USDM map on the home page, making Alaska, Hawaii and
Puerto Rico more visible. Hovering over the map highlights six
standardized regional maps, which when clicked take users to
regional-level maps and descriptions.

Reorganized navigation makes it easier to find and download
archival and comparison maps. Downloads are available for
national-, state-, regional- and county-level data, and a variety of
statistic types.
Also included in the website upgrade are:
• A new custom map request tool for maps not produced on a
weekly basis.
• The Drought Severity and Coverage Index, a new,
experimental method for converting categorical data on
USDM levels for an area to continuous data for an area. The
weighted sum formula was developed by Adnan Akyuz, North
Dakota state climatologist.
The website redesign was completed in-house with financial
support from the U.S. Department of Agriculture.

ON THE WEB
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Reaching Spanish-language users
More than 37 million people in the United States are native
Spanish speakers, with that number expected to hit 40 million by
2020, according to the Pew Research Center.
In recognition of that expanding demographic in the ag sector,
the National Drought Mitigation Center and the U.S. Department
of Agriculture focused in 2017 on making available Spanishlanguage U.S. Drought Monitor weekly maps and narratives.
Spanish-language versions of the national map and narrative now
are available on the USDM website, and serve as the centerpiece

of a Spanish-language version of the site. After favorable response
from federal agencies serving Spanish-speaking populations,
including the National Weather Service, USDA and its Climate
Hubs, and state climatologists, the drought center and USDA
decided to expand the offerings to include six USDA Climate Hub
region maps.
The move is in keeping with the USDA’s effort to better engage
underserved populations, particularly Spanish-speaking
agricultural producers. The project was funded through a contract
with the USDA’s Office of the Chief Economist.

ON THE WEB
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Bringing climate tools to farmers
Researchers at nine universities and the U.S. Department of
Agriculture celebrated the 2017 completion of a six-year,
$5 million program that reinvented the way climate scientists
connect with farmers.
The Useful to Usable project aimed to mold existing climate data
into relevant products for the agricultural community. Project participants, including the National Drought Mitigation Center, first
learned about the type of climate data farmers use when making
growing decisions on their farms and how they employ that data.
The team used those insights to develop products that would help
farmers determine what, when and where to plant, as well as how
to manage crops to maximize yields with eyes on limiting negative
effects on the environment.
Researchers started by building relationships with farmers and
those they work with to understand how they go about making
strategic business decisions.
“A strength of the U2U project was that it started with the
social science — investigating the perceptions and information needs of farmers and crop advisors,” said Cody Knutson, social scientist and planning coordinator with drought
center. “Based on that information, the U2U team was

12
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able to work together to develop a range of new tools to
help farmers make important management decisions.”
Those tools cover a wide range of climate issues facing farmers.
The team took the tools to more than 150 Extension and other
events across the Corn Belt, presenting them to potential users
and listening to feedback to improve them.
Team members came from Purdue University, Iowa State University, Michigan State University, South Dakota State University,
the University of Illinois, the University of Michigan, the University of Missouri, the University of Nebraska-Lincoln, the University
of Wisconsin, and the Midwestern Regional Climate Center.
This project was supported by an Agriculture and Food Research
Initiative Competitive Grant from the USDA National Institute of
Food and Agriculture.

— ADAPTED FROM USEFUL TO USABLE

ON THE WEB
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Learning to assess climate vulnerability
Half the battle is knowing how.

Together, they have:

In 2017 training sessions, the National Drought Mitigation
Center provided training and technical assistance in conducting
climate vulnerability assessments for the Rosebud Sioux, Oglala
Sioux, Standing Rock Sioux and Flandreau Santee Sioux tribes in
South Dakota.

• Provided training on how to conduct climate vulnerability
assessments;
• Assessed climate vulnerabilities in tribal water sectors; and
• Helped each tribe monitor and communicate short- and longterm climate and related impact information through the
development of quarterly climate summaries.

The project, scheduled for completion in fall 2018, is led by
the High Plains Regional Climate Center at the University of
Nebraska-Lincoln. Other project partners included the Great
Plains Tribal Water Alliance; Louis Berger, an engineering
company; the National Oceanic and Atmospheric Administration
and the National Integrated Drought Information System; South
Dakota State University; and the South Dakota School of Mines
and Technology.

Still to come is the development of a water resources vulnerability
assessment training guidebook for tribal managers.
The GPTWA is an advisory committee to the Great Plains Tribal
Chairman’s Association on technical and policy issues regarding
the water resources of its member tribes. It facilitated the project
with funding provided by the Bureau of Indian Affairs’ Tribal
Climate Resilience Program.

ON THE WEB
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WHERE WE WERE

N

4

ational Drought Mitigation Center faculty
and staff have worked with national and
international organizations and countries

10

around the world, providing a variety of services. The
map shows where the drought center has collaborated on
research, facilitated drought planning, shared technical
knowledge, or provided programmatic advice.

Dark blue indicates countries where we worked

7

in 2017, and the lighter blue indicates countries
where we worked in the past. Green circles
highlight our top international projects for the
year; descriptions are below.

1

Tropical Ag Conference
and University of
South Queensland Visit

9

Society and National Meteorological Agency
— presented a workshop on predicting and
managing climate extremes.

Location: Brisbane, Australia
NDMC’s Mark Svoboda consulted with
livestock producers at the University of South
Queensland in Brisbane and spoke at the
TropAg 2017 Conference.

2

Seasonal Prediction of
Hydro-Climatic Extremes for the
Greater Horn of Africa
Location: Addis Ababa, Ethiopia
NDMC and partners — NASA, Addis Ababa
University, and Ethiopia’s Meteorological

16
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3

International Conference
on Agro-meteorology

Location: Addis Ababa, Ethiopia
NDMC’s Tsegaye Tadesse, climatologist
and remote-sensing expert, was the
keynote speaker and a panelist at “Climate
Information for Climate Resilient Agriculture:
Enhancing Agro-meteorological Advisory
Services to Build Climate Resilience for
Smallholder Farmers in Ethiopia.”

4

Integrated Drought Management
Program Advisory Committee Meeting

Location: Geneva, Switzerland
Svoboda served on the advisory committee
of the World Meteorological Organization’s
Integrated Drought Management Program, run
by the WMO and the Global Water Partnership.

5

Belmont NSF Final Meeting
Location: Freiburg, Germany

NDMC representatives were part of the DrIVER
project, collaborating with researchers from
Germany, Australia and the United Kingdom, to
learn about the connections between drought,
vulnerability thresholds, and impacts.

NATIONAL DROUGHT MITIGATION CENTER
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6

2

& 3

8
1

6

Dubai Drought Vulnerability
Assessments Training Workshop

Location: Dubai, United Arab Emirates
NDMC and International Center for Biosaline
Agriculture representatives conducted a
workshop in Dubai to train experts in the region
to conduct drought vulnerability assessments,
part of a project funded by the USAID.

7

of Meteorology and Hydrology to improve
resilience to drought.

8

Borlaug Fellowship Mentor Travel

Location: Dar es Salaam,
United Republic of Tanzania
Tadesse mentored a visitor as part of the Borlaug
Fellowship Program and traveled to Tanzania to
establish collaboration with African countries.

CIMH Caribbean Workshops

Location: Saint Kitts and Nevis; Antigua and
Barbuda; Grenada; Saint Lucia

9

NDMC representatives traveled to four islands to
conduct writeshops with the Caribbean Institute

Location: Santa Cruz de la Sierra, Bolivia

UNIVERSIT Y OF NEBRASK A-LINCOLN

Latin American and Caribbean
Regional Conference on Drought
Management and Preparedness

Svoboda gave the keynote presentation
at the Latin American and Caribbean
Regional Conference on Drought
Management and Preparedness.

10

Tunis, Tunisia, Meeting 2017
Location: Tunis, Tunisia

NDMC information technology and
geographic information system experts led
a hands-on capacity building workshop
with their Tunisian counterparts to train
them on a new operational drought earlywarning system and drought indicator
built specifically for the country.

2017 ANNUAL REPORT
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Gauging vulnerability to drought
We worked with decision-makers in 2017 in Morocco,
Tunisia and Jordan to assess vulnerability to drought. It was the
second stage of a USAID-funded project to help Middle East and
North Africa decision-makers plan for and manage the effects
of drought on food and water security under current and future
climate conditions.
The first stage focused on assessing needs and gaps related to
drought monitoring and management in the region, and developing a regional Composite Drought Index monitoring tool, part
of a Regional Drought Management System. Stage two included
assessments for Morocco, Tunisia, Jordan and Lebanon.
In the next stage, project partners and stakeholders from the four
participating countries will use assessment results to develop
drought risk management plans.

“The training provided a great opportunity to sit down and discuss how each of the countries are vulnerable to drought, options
for conducting a more detailed vulnerability assessment and a plan
for moving the assessments forward in each country,” said Cody
Knutson, NDMC drought planning coordinator.
The trainings were carried out in collaboration with the Dubaibased International Center for Biosaline Agriculture.
Consultants are working with the NDMC and ICBA to assist
teams in each country with vulnerability assessments. All
assessments are expected to be complete in 2018.
Other partners on the project are the Center for Advanced Land
Management Information Technologies at the University of
Nebraska-Lincoln and the Robert B. Daugherty Water for Food
Global Institute at the University of Nebraska.

ON THE WEB
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Predicting climate extremes in Africa
In the Greater Horn of Africa, extremes in climate can crush
food and water security in the blink of an eye. Add in changing
climate, where floods and droughts occur more frequently and
last longer, and climate prediction moves to the front of the list of
ways to save lives.

Early Warning System and stakeholders to provide a tool that
would be useful at both the local and multi-country levels. Climate
experts agreed VegOut-GHA would be useful in predicting
drought events, but training at the local level would be necessary
for widespread use and impact prevention.

For the past four years, researchers with the National Drought
Mitigation Center have been investigating climate prediction
methods for the Greater Horn, with the intent of developing
seasonal forecasts decision makers can use. Because of a lack of
ground-level climate observation, they used satellite-derived data
to create climate prediction maps with a 1-kilometer resolution.

The project was funded by the National Aeronautics and Space
Administration and wrapped up in January 2018. Tadesse led
the project. Partners on the project included Johns Hopkins
University, NASA Goddard Space Flight Center, the University
of California-Santa Barbara’s Climate Hazard Group, the
U.S. Geological Survey’s Earth Resources and Observation
Science Center and Famine Early Warning Systems Network,
the International Research Institute for Climate and Society at
Columbia University, the University of Wisconsin-Madison, and
the University of Nebraska-Lincoln.

Vegetation Outlook for the Greater Horn of Africa, created
by the drought center’s Tsegaye Tadesse, predicts seasonal
vegetation condition patterns across the Greater Horn based on a
standardized “greenness” measure or a general indicator of plant
health. The tool makes plant health predictions from 10 days to
three months in the future during the growing season, based on
historical patterns (2001 to 2015), and takes into account historic
climate-vegetation interactions and environmental characteristics.
The research team worked with local representatives of disaster
relief and food security agencies, extension agents, the Famine
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INTERNATIONAL

Connecting drought indicators to impacts
Drought is a threat to water security in nearly every climate and
water-use sector around the world, no matter the country it
strikes. In recent years, even well-managed water supplies in large
urban areas proved vulnerable to depletion during drought.
With that in mind, the DrIVER project, an international
effort that wrapped up in 2017, looked for ways to enhance
understanding of drought indicators, impacts and experiences
within the water-supply sector in the U.S., Australia and Europe.
DrIVER stands for Drought Impacts: Vulnerability thresholds in
monitoring and Early-warning Research.
We were part of the DrIVER research team, which included the
Hydrology Department at the University of Freiburg, Germany;
the Centre for Ecology and Hydrology in Wallingford, United
Kingdom; the Open University in Milton Keynes, United
Kingdom; and the Commonwealth Scientific and Industrial
Research Organization in Australia.
The U.S. effort focused on the Neuse and Cape Fear river basins
in North Carolina, and included several webinars and workshops
with representatives of federal, state and local agencies that
have water management responsibilities in the region. The team
produced visualizations, both descriptive and analytic, of the
relationship between data from the Drought Impact Reporter and
various drought indices, such as the Standardized Precipitation
Index and the Palmer Drought Severity Index.
Overall project findings, generally consistent with findings
from the team’s international partners in Europe and
Australia, included:
recognition that better understanding impacts would contribute to enhanced drought early-warning systems, and that
impacts help get the attention of media and policy makers;
• that future monitoring systems should be low-cost and
produce open-access data, including local drought impacts;
• that different sectors might need forecasts and monitoring

Figure: This graph shows the likelihood of a drought impact occurring based on past occurrences
for the water and fire sectors in the Upper Neuse Basin. These relationships are potentially
valuable for identifying when to trigger drought management actions.

•
•

products at different time scales;
that post-drought assessments are valuable learning tools;
and
that decision-making and drought communication with the
public is often fragmented across several agencies.

DrIVER was made possible by one of the inaugural grants from
the Belmont Forum, which connects efforts of the National
Science Foundation and its international counterparts.

•
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INTERNATIONAL

Building capacity in the Caribbean
The National Drought Mitigation Center has been working
with partners in the Caribbean to reduce four island nations’
vulnerability to drought. Through a series of workshops held
with the island nations, documents were produced to help shape
national policies and practices that can build drought resiliency.

monitoring to identify different stages of drought, and focused
on drafting documents to inform policy and decision-making.

The Caribbean accounts for seven of the world’s top 36
water-stressed countries, according to Caribbean Institute for
Meteorology & Hydrology and the United Nations Food and
Agriculture Organization. Drought is a frequent, reoccurring
climatological event.

Workshops were in Saint Lucia, Grenada, Antigua and
Barbuda, and Saint Kitts and Nevis, and were co-hosted with
the Caribbean Institute of Meteorology and Hydrology, the
Caribbean Disaster Emergency Management Agency, and
the Organization of Eastern Caribbean States. The work was
funded through the United States Agency for International
Development’s Programme for Building Regional Climate
Capacity in the Caribbean.

During the two-day workshops, stakeholders from diverse
sectors identified ways to improve monitoring and data keeping,
examined how to blend information from outlooks and real-time

The workshops build on past collaboration with the islands
that date back to 2012, all with the intent of improving
drought resilience.

ON THE WEB



UNIVERSIT Y OF NEBRASK A-LINCOLN

go.unl.edu/caribbean

2017 ANNUAL REPORT

21

VISITORS

Advice-sharing fosters international collaboration
In 2017, we hosted 52 visitors from 10 countries, sharing
knowledge and expertise, and laying groundwork for future
collaborations to improve drought resilience or drought early
warning systems around the world.

SOUTH AFRICA
Central University of Technology
In October, we hosted Muthoni Masinde, head of the Department
of Information Technology at the Central University of Technology in Bloemfontein, South Africa.
Masinde is known for her work combining information
technology and climate monitoring. Her app, Information
Technology and Indigenous Knowledge with Intelligence, or
ITIKI, bridges technologically generated climate information and
the human “database” of indigenous knowledge amassed through
generations of observations of the local environment.
Since 2015, Masinde has worked with the National Drought
Mitigation Center to develop projects in keeping with the
memorandum of understanding formally signed by CUT and the
University of Nebraska-Lincoln.
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“We would like to replicate the NDMC, and UNL could test
some of their research models in South Africa,” Masinde said.
“I would love to see the MOU expand to a wider community on
both sides — computer science, biosystems engineering, robotics,
irrigations. There is so much we can learn from each other.”
University of the Free State
After a record-breaking drought in 2015, Dr. Andries Jordaan,
director of the Disaster Management Training and Education
Centre for Africa at the University of the Free State, recognized a
gap in disaster response in his country. Although South Africa is
normally self-sufficient with enough food security to be a net
food exporter, the drought led to imports of rice and a rise
in food prices.
That recognition led Jordaan to invite a few key players in South
Africa’s agriculture and disaster response communities to join
him on a trip to visit with the NDMC. They were Janse Robie,
head of Natural Resources at AgriSA, a nonprofit organization
that functions as an interface between government and about
28,000 South African farmers; and Moses Musiwale Khangale,
director of Fire Services for the South African Ministry of
Cooperative Governance and Traditional Affairs.

NATIONAL DROUGHT MITIGATION CENTER

VISITORS

“

We would like to replicate the NDMC, and UNL could test some of their
research models in South Africa. I would love to see the MOU expand to a
wider community on both sides — computer science, biosystems engineering,
robotics, irrigations. There is so much we can learn from each other.

The South Africans shared an overarching concern about drought’s
impact on South African food production and availability, and a
joint goal of preventing food scarcity during future droughts.
Robie saw potential for mitigating a repeat of the 2015 harvest
scenario through South Africa’s development of monitoring and
prediction tools. Khangale saw products such as VegDRI and
QuickDRI as being a potential boon to his agency’s predictive
capacity, and the NDMC’s online handbooks as good resources for
municipal planners.
After two days of workshops, Khangale was optimistic that through
continued collaborations, South Africa would be able to get
versions of the NDMC’s monitoring and planning tools integrated
into South African disaster preparedness.

KOREA

— MUTHONI MASINDE,
Central University of Technology

It was the first in a series of planned exchanges on topics that
include remote sensing, drought monitoring and mapping, and
drought resilience planning. NDMC Director Mark Svoboda will
travel to Korea in 2018 for follow-up meetings.

INDIA
In September, two scholars from the Indian Agricultural
Research Institute in New Delhi, India, embedded themselves
with the National Drought Mitigation Center at the University of
Nebraska-Lincoln.
The two, Alka Rani and Vijay Kumar Prajapati, were working on
a project called the “U.S.-India Partnership: Improving Water
Management, Agricultural Production and Food Security in
Drought-prone Areas,” funded by the Indo-U.S. 21st Century
Knowledge Initiative.

In October, we hosted Dr. Jae Young Park, director general of
the Water Information Department for Kwater, Korea’s stateowned water management company; and Dr. Hosun Lee, Kwater’s
principal drought specialist.

The ultimate goal was to develop the India Drought Monitor for
drought monitoring and early warning, with the aim of increasing
food production, especially in drought-prone areas, through
improved water management strategies.

Kwater established the National Drought Information Analysis
Center as the result of a 2014-2015 drought that led to food
scarcity, and recently launched an interactive website for informing
the public about water management and wise use.

They worked with the NDMC’s Mark Svoboda, Tsegaye Tadesse,
Chris Poulson and John Swigart, as well University of NebraskaLincoln researchers Brian Wardlow and Mike Hayes, former
NDMC director.
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PUBLICATION HIGHLIGHTS

Knowing better and losing less

The report takes a holistic approach
to understand disaster risk, exposure
and vulnerability, as well as disaster
management. It aims to strengthen
the science-policy and science-operation interface, according to
the European Commission Science Hub.
National Drought Mitigation Center Director Mark Svoboda and
former director Mike Hayes contributed to the chapter dedicated
to drought.
“To my memory, I have never seen as complete a document of disaster risk management as this one,” Hayes said. “It covers many
disaster types — geophysical, hydrological, meteorological, climatological, biological and technological — but it also has chapters
covering management frameworks and methodologies, communication, and future challenges of drought risk management.”

ON THE WEB
go.unl.edu/eudrought

SHARING WATER RESOURCES DURING DROUGHT
A study of Nebraska’s Platte River Basin finds cities can ease tensions during drought by reducing their consumption and allowing
other users, such as those in agriculture, to take priority.
The interdisciplinary team of researchers, including Kelly Helm
Smith, drought center communications and planning specialist,
studied water use in the Platte River Basin in Nebraska, which
includes the city of Lincoln, as an example of how different sectors respond during times of water stress. The group included
students in ecohydrology, resource management and policy,
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Researchers found evidence Nebraska’s water governance institutions were able to learn from a 2002 drought, with a law requiring
the conjunctive management of surface water and groundwater.

ON THE WEB
www.ecologyandsociety.org/vol22/iss4/art39/

REDEFINING DROUGHT COULD LEAD
TO BETTER PREPARATION
A team of researchers, including Deb Bathke, climatologist
The Ecological Drought Framework
with the National Drought
Mitigation Center, developed
and proposed a new definition
of drought that integrates ecological, climatic, hydrological,
socioeconomic and cultural
dimensions of drought. This
novel approach to thinking about drought may help decision makers better prevent and respond to drought impacts.
rethinking

drought

Drought affects people and nature alike. Droughts are becoming longer, hotter, and more widespread, so informed planning is
crucial to reduce harmful effects. The Ecological Drought Framework presents a new way of thinking about drought. It shows how
both people and nature affect an area’s EXPOSURE to drought, its SENSITIVITY to drought, and resulting IMPACTS, all of which feed back
into the cycle. The framework gives decision makers a roadmap with several intervention points for reducing drought vulnerability.

lanD anD Water Use

people

SCIENCE FOR DISASTER
RISK MANAGEMENT 2017

“Science for disaster risk management
2017: Knowing better and losing
less” hopes to illustrate what scientists know about natural disasters, but
also harness that knowledge to save
lives and money through prevention.

geography, and landscape ecology, assembled as a National SocioEnvironmental Synthesis Center graduate pursuit. They drew on
that mix of backgrounds to analyze a novel combination of data
including drought intensity, urban water use, farmer crop choices,
well installations, and media coverage to get a sense of how different sectors reacted to the drought.

People alter water cycles by pumping
groundwater or diverting rivers, for example,
which can reduce water reserves.

climate cHange

Higher temperatures from climate change
are increasing evaporation and altering
precipitation, which increase an area’s
exposure to drought conditions.

EXPOSURE

meteorological DroUgHt

NATURE

EU REPORT ON DISASTER RISK MANAGEMENT

Sea surface temperatures, oceanatmosphere interactions, and climate
variability control drought.

lanDscape cHaracteristics

Water availability differs across landscapes.
For example, a north-facing slope, a shaded
river, or soils with a high water-holding
capacity may have less exposure to drought.

ECOLOGICAL DROUGHT

noun | ēkəˈläjik(ə)l drout :

Ecological drought is, “an episodic deficit in water availability
that drives ecosystems beyond thresholds of vulnerability,
impacts ecosystem services, and triggers feedbacks in natural
and/or human systems.” Unlike traditional understandings
of drought, ecological drought incorporates all of its
ecological, climatic, hydrological, socioeconomic, and cultural
dimensions.

natUral resoUrce management

How people manage resources influences
how species and ecosystems respond to
drought. For example, thinning trees can
reduce a forest’s sensitivity to drought.

SENSITIVITY

ecological cHaracteristics

The ability of species and ecological
communities to tolerate drought determines
an ecosystem’s sensitivity and capacity
to adapt. For example, some plants and
animals have traits that allow them to avoid
water stress during drought.

the

THRESHOLD of
•VULNERABILITY•

Human and natural systems can adjust
to a certain amount of drought before they
are irreversibly altered. Reducing systems’
vulnerability to drought can lower the
risk of reaching this tipping point.

ecosYstem service impacts

Drought impacts the benefits people gain
from nature, called ecosystem services,
like clean water and air. This in turn impacts
their livelihoods and well-being.

IMPACTS

ecological impacts

Drought can impact ecosystems in a
variety of ways, some minor and some
transformational - e.g., forests turning into
shrublands or entire streams drying up.
The level and type of ecological impacts
determine future exposure and sensitivity
to drought.

A win-win for people and nature
Reducing nature’s vulnerability to drought safeguards the
ecosystem benefits people depend on, thus protecting
both nature and human well-being.

Source: S. Crausbay, A. Ramirez, et al., 2017: Defining
ecological drought for the 21st century. Bull. Amer. Meteor. Soc.
doi:10.1175/BAMS-D-16-0292.1, in press.

The new definition, which was presented in the Bulletin of the
American Meteorological Society, describes ecological drought as
a deficit in available water to the point that ecosystems are irreversibly altered, affecting benefits people typically gain from nature,
such as food, water, clean air or recreation. The lack of benefits, in
turn, triggers new reactions in both natural and human systems.
When ecosystems change, the services they once provided may be
altered or lost altogether. Replacing them can cost millions.

ON THE WEB
go.unl.edu/ecologicaldrought
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PUBLICATION HIGHLIGHTS

CHAPTER FOCUSES ON DROUGHT AND HEALTH
“Extreme Weather and Society,” published by Springer, includes a chapter
dedicated to drought and its effects
on health. Written by Mike Hayes,
former National Drought Mitigation
Center director, and Nicole Wall,
drought center outreach and research
specialist, the chapter talks about
drought and health in the context of
public engagement.
Public health-oriented effects of drought include “those resulting
from low water quantities, poor water quality, mental health and
stress, dust and windblown agents, and wildlife intrusion,” Hayes
and Wall wrote.
Researchers and leaders in communities around the country are
taking a more holistic and proactive approach to building resilient
societies by focusing on humans, animals and ecosystems, and
how they relate to one another and affect one another.

ON THE WEB
go.unl.edu/drought_health

STUDY EXAMINES AG ADVISORS’ VIEWS ON CLIMATE CHANGE
Researchers, including Tonya Haigh, rural sociologist with the
drought center, recently focused on an important but rarely studied link in the food production chain: Agricultural advisors.
Researchers examined advisors’ perceptions of climate change
risk, how those perceptions influenced the advice given to
producers, and theoretical frameworks that might account for
variations between the beliefs held and the advice dispensed. An
important facet of the study was whether those interviewed had
changed their behavior based on experiencing an extreme weather
event such as the 2012 drought.
The study, “Do advisors perceive climate change as an agricultural risk? An in-depth examination of Midwestern U.S. Ag advisors’

UNIVERSIT Y OF NEBRASK A-LINCOLN

views on drought, climate change, and risk management,”
was published in Agriculture and Human Values by Springer
Science+Business Media B.V.

ON THE WEB
go.unl.edu/agclimateview

‘DROUGHT AND WATER CRISES’
The second edition of “Drought
and Water Crises: Integrating Science, Management, and Policy,”
released in 2017, includes 19
new chapters and significant revisions to the 2005 edition.
Updated chapters on policy development are complemented by sections
showcasing advances in information
technology for drought monitoring,
warning, decision support and management; and by a section providing case studies giving concrete examples of drought and water
management from many political and geographical perspectives.
The book was co-edited by Don Wilhite, National Drought Mitigation Center founder, and Roger Pulwarty, NOAA senior science
advisor for climate research. Mark Svoboda, Brian Fuchs and
Tsegaye Tadesse, all of the drought center, and former director
Mike Hayes contributed to the book. The edition was edited by
Deb Wood, drought center publication specialist.

ON THE WEB
go.unl.edu/droughtcrisis
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• U.S. Department of Interior
Bureau of Indian Affairs
• U.S. Geological Survey
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Drought around Ropesville and Meadow, Texas, in 2017.
Photo courtesy Timothy Benson
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