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From the Director
Spring 2020 has been dominated by

the global efforts to contain the spread of
the coronavirus. The National Drought
Mitigation Center staff is working remotely
as I write this, but we are still on the clock
and working on projects that will help
people monitor and prepare for droughts,
or better manage current events. COVID-19
has undoubtedly impacted your work as
well. In this issue of DroughtScape, you
can read about several current and future
projects that show what the NDMC is all
about.

NDMC now hosts an updated suite of
drought forecast and groundwater level
maps developed thanks to a partnership

with NASA, Center for Advanced Land Management Information
Technologies at the University of Nebraska-Lincoln School of Natural
Resources and us (page 8). These tools could help inform countless
decisions.

Several droughts emerged or intensified over the first quarter of
2020 (page 6) thanks to a warm start to the year across the eastern half
of the U.S. and a low snowpack season in parts of the West (page 3). As
the year progresses, we’ll be in a better position to determine when flash
droughts occur thanks to a wide-ranging effort that I and other Aspen
Global Change Institute attendees collaborated on to more clearly define
the concept and determine what triggers automatic declarations of it
(page 11). As the new kid on the drought definition block, flash droughts
illustrate the key need for diligent drought monitoring and early
warning as we know that not all droughts are slow and creeping.

As an important outcome of our work with the USDA’s Office of the
Chief Economist, USDA Climate Hubs, NRCS, ARS, Colorado State
University and University of Arizona, the NDMC is excited to now be
hosting a new decision support tool called the Grassland Productivity
Forecast, or Grass-Cast (page 14). We are exploring expanding the scope of
this tool beyond the Great Plains. We have worked hand-in-handwith
Colorado State to transfer the portal onto our servers here at the NDMC and
look forward to growing this product nationally over the coming years!

While travel is at a standstill now, I look forward to future meetings
with fellow members of the United Nations Convention to Combat
Desertification Drought Initiative Intergovernmental Working Group as
we help developing countries develop or update their drought policies
in the face of a changing climate (page 10). The current environment has
changed the way many of us work, but it hasn’t changed the important
need for our work to continue.

I hope you and your loved ones are (and stay) healthy, and we at
NDMC look forward to seeing familiar faces at conferences, workshops
and our 25th anniversary celebration — which was scheduled for June 12
but will be held later this year.

Mark Svoboda
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CLIMATE SUMMARY FIRST QUARTER OF 2019
Flash drought abated in Southeast, while drought
persisted in Texas, Four Corners
By Crystal Stiles
Applied Climatologist,
High Plains Regional Climate Center &
National Drought Mitigation Center

Drought classificationsarebasedon theU.S.
DroughtMonitor.Details on the extent and
severity of drought are online:
droughtmonitor.unl.edu.

The outlook integrates existing conditions
with forecasts from the National Oceanic
and Atmospheric Administration’s Climate
Prediction Center:
www.cpc.ncep.noaa.gov.

The first quarter of 2020 was
rather warm, particularly for
the eastern U.S. March

temperatures were especially
anomalous, with departures of 4–10
degrees Fahrenheit above normal
being a common feature along the
Eastern Seaboard and in the
Southeast. Alaska was rather cool
during this period, however, as
temperatures were as much as 6–10
degrees below normal. Wet
conditions prevailed in the Midwest
and portions of the South and
southern Plains, as well as across
Hawaii and Puerto Rico, leading to
improvements in drought conditions.
Meanwhile, it was dry throughout the
northern Plains, much of the West
and along the Gulf Coast, especially
in California, Nevada and Florida
where drought developed during this
period.

Drought
Overall, drought conditions

worsened slightly during the January-
March period for the U.S. and Puerto
Rico. According to the March 31 U.S.
Drought Monitor, just over 12% of the
country was experiencing drought
(D1–D4), which was an increase of
nearly 3% since the end of December.
Drought conditions vastly improved
across central and northeastern
Texas during this time period, with
some areas improving from extreme
drought to no drought or abnormal

dryness present. Similarly, Alaska,
Hawaii and Puerto Rico experienced
improvements in conditions, as well
as portions of the Four Corners
region and the Northwest.
Degradations in drought conditions
were greatest in southern Texas, with
much of this region experiencing
severe or extreme drought by the end
of March. The only area of
exceptional drought in the country
was also located in southern Texas.
Along the West Coast, drought
developed across California and
Nevada and intensified in parts of

Washington and Oregon. In the East,
drought rapidly developed in Florida,
and abnormal dryness spread across
the Gulf Coast.

Florida had its warmest March on record
in terms of average temperatures, while
minimum temperatures were record
warmest for Alabama, Louisiana,
Mississippi and Texas.

National Drought Mitigation Center
Drought conditions improved across central and eastern Texas, portions
of the Pacific Northwest and Four Corners region and throughout Hawaii
and Puerto Rico. Drought worsened along the Gulf Coast from Texas to
Florida, as well as in California and Nevada.

https://droughtmonitor.unl.edu
http://www.cpc.ncep.noaa.gov
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Precipitation
Portions of the southern Plains,

the South, and the Midwest
experienced wet conditions from
January to March. This area, which
stretched from southeastern New
Mexico and western Texas
northeastward through the Ohio
Valley, generally received at least
150% of normal precipitation. Other
than some small pockets throughout
the West, the rest of the contiguous
U.S. was dry during this time period.
Less than 50% of normal
precipitation was prevalent
throughout portions of California and
Nevada, the Dakotas and along the
Gulf Coast, particularly throughout
Florida. California had its driest
February on record, and Florida
experienced its second-driest March.
For the three-month period of
January–March, North Dakota ranked
fourth driest, while Alabama,
Arkansas, Georgia, Illinois,
Mississippi, Missouri, Oklahoma and
Tennessee all ranked among the top
10 wettest.

Temperature
The eastern half of the contiguous

U.S. was quite warm during the first
three months of 2020, with
temperature departures generally
ranging 2–6 degrees above normal.
However, departures exceeding 6
degrees above normal could be found
in several pockets of the East Coast
and Gulf Coast states. January–March
temperatures in the western half of
the Lower 48 ranged within 2 degrees
of normal, for the most part. Florida
had its warmest March on record in
terms of average temperatures, while
minimum temperatures were record
warmest for Alabama, Louisiana,
Mississippi and Texas. For the
January–March period, North
Carolina and Florida experienced
record warm average temperatures,
while record warmminimum
temperatures occurred in quite a few
states along the East Coast and in the
Southeast: Alabama, Delaware,
Florida, Georgia, Maryland, North
Carolina, Rhode Island, South
Carolina, Tennessee and Virginia.

High Plains Regional Climate Center
The eastern half of the contiguous U.S. was warm during the January–
March period, with temperature departures ranging from approximately
2–8 degrees above normal. Temperatures were near normal throughout
much of the western half of the contiguous U.S.

High Plains Regional Climate Center
During the January-March period, wet conditions were present in
portions of the southern Plains, the South and the Midwest. Dryness
occurred throughout much of the West, the northern Plains and along
the Gulf Coast, especially in southern Texas and Florida.
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Outlook
The Climate Prediction Center’s

Seasonal Drought Outlook indicates
that drought is expected to persist
through June along the West Coast
states, central Idaho, the Four
Corners region, southern Texas and
in the Florida Panhandle. Drought is
expected to develop across portions
of the Interior West, much of Florida
and eastern Massachusetts. In fact,
the U.S. Drought Monitor indicated
that drought had already developed
across a large portion of Florida by
the end of March. Drought removal or
improvement is likely in an area
encompassing eastern Colorado,
southwestern Kansas, the Oklahoma
Panhandle and northeastern New
Mexico. Drought removal is also
likely in eastern Texas and small
pockets of Hawaii and southwestern
Oklahoma.❍ National Drought Mitigation Center

Drought is expected to persist in the West, the Four Corners region, and
in southern Texas, while drought development is likely in additional
areas of the West and across Florida. Drought is expected to improve or
be removed in an area encompassing eastern Colorado, southwestern
Kansas, the Oklahoma Panhandle and northeastern New Mexico, as
well as in eastern Texas.

MONTHLY DROUGHT AND IMPACT SUMMARIES
For a more detailed review of conditions, please visit:

drought.unl.edu/Publications/MonthlySummary.aspx

NDMC ON THE WEB

Follow us on Twitter:
@DroughtCenter

Find us on Facebook:
@DroughtCenter

Tune in with us on YouTube:
go.unl.edu/droughtflix

Subscribe to Dry Horizons:
go.unl.edu/ndmc-dry

https://drought.unl.edu/Publications/MonthlySummary.aspx
https://twitter.com/DroughtCenter
https://www.facebook.com/DroughtCenter/
https://www.facebook.com/NationalDroughtMitigationCenter/
https://www.youtube.com/channel/UCQLanjBBaD1thvUaj6Tzb5A
https://mailchi.mp/5c4fbc77308b/ndmc-dryhorizons
https://mailchi.mp/5c4fbc77308b/ndmc-dryhorizons
https://www.youtube.com/channel/UCQLanjBBaD1thvUaj6Tzb5A
https://twitter.com/DroughtCenter
https://www.facebook.com/NationalDroughtMitigationCenter/
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By Deborah Wood
NDMC Publication Specialist

The beginning of 2020 saw a
mixed bag of improvement and
deterioration in drought

conditions in parts of the Pacific
Northwest, New Mexico and Texas.
Abnormal dryness in California
during January was followed by
historically dry conditions in
February as drought returned to the
Golden State. Parts of Texas (except
for southern and coastal areas)
received beneficial rains, leading to
improvements in drought conditions.
Toward the end of the quarter,
Florida and the coast of the Gulf of
Mexico experienced drier conditions.

The NDMC added 89 impacts to
the Drought Impact Reporter during
the first quarter of 2020, with Texas
(agricultural issues), Florida (fire
impacts) and California (fire danger,
agricultural issues) having the most
entries.

Low Sierra Nevada
snowpack exacerbates
fire, agricultural
concerns

Winter storms missed California
in January and February, allowing
the state to dry out and snowpack in
the Sierra Nevada to stagnate at a
time of year that is typically the
wettest. February turned out to be
one of the driest ones on record for
the state, as reported in the Los
Angeles Times. Abnormal dryness
and moderate drought expanded
considerably, drying out fields and
pastures and increasing the fire
danger. By the end of March, it was
clear that the Sierra Nevada
snowpack was far from the typical
April 1 average, and instead was just
53% of normal statewide, per
Associated Press. Dry conditions
raised concern about the fire season
starting early and being more severe.
By Feb. 26, state firefighters had
battled 280 small fires, compared to
just 85 by that time in 2019, as
reported by KRON 4 in San Francisco.

The dry winter months also
deprived livestock producers of grass
to sustain their livestock. Toward the
end of March, grass in the Sierra
foothills and northern Sacramento
Valley was short and had stopped
growing because of a lack of
precipitation after a dry January and
February, as reported in Agri-Pulse
(Sacramento). In San Benito County,
grass growth was slow, which drove
up feed costs, and cattle were
underweight, per KSBW-TV Salinas.
Grass on Napa County hillsides was
just 4 to 5 inches tall, compared to
being 2 to 3 feet in height in the
spring of 2019, according to the Napa
Valley Register.

Oregon’s Chinook
salmon population down

The Oregon Department of Fish
and Wildlife closed the harvest of
wild spring Chinook salmon for the
mainstream Umpqua River from Feb.
1 to June 30 for the first time ever,
according to The Roseburg News-
Review. In recent years, drought has
reduced river flow and increased
water temperatures, affecting the
spring Chinook, which arrive in
spring, but spawn in late summer
and early fall. Fish counts for wild
Chinook have been sparse, with 64
returning from the Pacific Ocean to
the South Umpqua River in 2019, and
just 29 in 2018.

Texas pastures, livestock
continue to suffer

As drought stretched into winter,
Texas livestock producers struggled
with poor pasture conditions and a
lack of grass for livestock. With
virtually no grass left for Hill Country
livestock to graze, ranchers faced
difficult decisions about buying
expensive feed and hay, according to
KUT-FM 90.5 Austin. Drought
persisted in Texas through February
and March, particularly in the
southern parts of the state. Pasture
and rangeland conditions were poor,
leading producers to give
supplemental feed to livestock and
wildlife, per AgriLIfe Today. Some
producers were hauling water and
culling herds as hay stocks dwindled.
Governor Greg Abbott issued disaster
declarations for 17 counties in
January (KWTX-TV 10 News,Waco),
six counties in Central Texas in
February (KXXV News Channel 25,
Waco) and 24 counties in March
(KXAN.com, Austin). Some central
Texas counties that received
declarations in January were
removed from the disaster list in
March as conditions improved.

Producers deal with hay
shortage in the Midwest
and Virginia

The flash drought that gripped
parts of the eastern U.S. in late
summer/early fall 2019 left producers

A dry winter brings drought back to California

National DroughtMitigation Center

DROUGHT IMPACT SUMMARY FIRST QUARTER OF 2020

https://www.latimes.com/california/story/2020-03-02/february-ranked-among-the-driest-on-record-across-california-forecasters-hopeful-for-a-miracle-march
https://www.latimes.com/california/story/2020-03-02/february-ranked-among-the-driest-on-record-across-california-forecasters-hopeful-for-a-miracle-march
https://apnews.com/c991b8959eec666e0c43fdc11847bf82
https://www.kron4.com/news/bay-area/amid-dry-winter-california-worries-about-drought-fires/
https://www.agri-pulse.com/articles/13353-california-edges-toward-a-water-short-summer-and-fall
https://www.ksbw.com/article/local-ranchers-worried-about-lack-of-rain/30947836
https://napavalleyregister.com/news/local/napa-county-facing-one-of-its-driest-februaries-ever/article_e79e6229-bf0b-5443-89a1-4941186d4ded.html
https://napavalleyregister.com/news/local/napa-county-facing-one-of-its-driest-februaries-ever/article_e79e6229-bf0b-5443-89a1-4941186d4ded.html
https://www.nrtoday.com/news/move-to-prohibit-spring-chinook-harvest-on-mainstem-umpqua-would/article%e2%80%94214d1553-b8c5-5bce-b9a6-6c9ac198e6b8.html
https://www.nrtoday.com/news/move-to-prohibit-spring-chinook-harvest-on-mainstem-umpqua-would/article%e2%80%94214d1553-b8c5-5bce-b9a6-6c9ac198e6b8.html
https://www.kut.org/post/drought-persists-texas-ranchers-take-stock
https://agrilifetoday.tamu.edu/2020/03/24/texas-crop-and-weather-report-march-24-2020/
https://www.kwtx.com/content/news/Gov-declares-disaster-in-Central-Texas-counties-because-of-drought-566749181.html
https://www.kxxv.com/news/local-news/gov-abbott-declares-state-of-disaster-for-6-central-texas-counties-due-to-drought-conditions
https://www.kxan.com/news/texas/gov-abbott-declares-state-of-disaster-for-drought-conditions-austin-area-counties-mostly-unaffected/
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feeding hay early as pastures went
dormant and hay fields did not yield
much hay for winter feeding. In Ohio,
the hay supply was the fourth lowest
in 70 years, and the yields were the
worst since the 2012 drought,
according to NBC 4 WCMH-TV in
Columbus.

Virginia livestock producers also
struggled with meager hay supplies,
per Culpeper Star-Exponent. Short
supplies meant that hay prices were
also higher than normal. Round bales
were selling for $80 rather than the
normal price of $40. Some producers
resorted to alternative feed, such as
peanut hay, corn gluten or corn stalk.
Many pastures did not recover well
after the drought, meaning producers
will have to provide supplemental
feed longer than usual this spring
while pastures are reseeded.

Fire danger increases in
Florida

Much of Florida had an
unusually dry March with record
heat, tipping much of the state into
drought by the end of the month.

Burn bans began to take effect across
the state as the dry season neared its
end and fire danger rose in Alachua,
Marion, Polk, Osceola, Brevard and
Manatee counties. The elevated fire
danger was thought to have
contributed to the Fort Myers
International Airport fire that

consumed more than 3,500 rental
cars, per The Weather Channel, and a
gender reveal gone awry in Brevard
County after an explosive target
resulted in a brush fire that
consumed 10 acres, as reported by
WKMG News 6 & ClickOrlando.❍

National DroughtMitigation Center

A longtime rancher in Solano County, California, submitted this
photo inMarch. He said that his operationwas feeding hay to
cattle because theyweren’t gaining enough on pasture, and
that the only other time he had seen similar conditionswas in
2005. Photo via go.unl.edu/CMOR_drought.

DROUGHT
IMPACT

REPORTER
To view all impacts, and
reports, please visit:

droughtreporter.unl.edu

https://www.nbc4i.com/weather/hay-shortage-in-ohio-worst-since-2012-drought/
https://www.starexponent.com/business/dry-spell-leaves-farmers-coping-with-hay-shortage/article_3477bfeb-727f-5acb-859a-a4dc16e67518.html
https://weather.com/news/news/2020-04-04-florida-brush-fire-destroys-cars-at-airport
https://www.clickorlando.com/news/2020/04/05/gender-reveal-party-blast-sparks-10-acre-wildfire-in-florida/
https://go.unl.edu/CMOR_drought
https://droughtreporter.unl.edu
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By Cory Matteson
NDMC Communications Specialist

Information fromNASAwasused in this
release.

The movement of water across
the globe causes small
fluctuations in the planet’s

gravity field. You won’t notice the
difference by clocking the speed of
falling apples, but a set of NASA
satellites was tasked with detecting
these seemingly imperceptible
gravitational changes from space,
starting in 2002. What NASA’s Gravity
Recovery and Climate Experiment
(GRACE) satellites recorded helped
tell the story of water movement
above and below the earth’s surface.

Now, thanks to help from two
centers located in the University of
Nebraska-Lincoln School of Natural
Resources, information from the
NASA GRACE satellites’ upgraded
replacements is being used to
produce and share first-of-its-kind
maps of topsoil, root zone soil and
groundwater moisture around the
world, as well as 30-, 60- and 90-day

forecasts of wet and dry conditions
across the continental United States.

Brian Wardlow, director of UNL’s
Center for Advanced Land
Management Information
Technologies (CALMIT), said that the
snapshots of conditions in deep
aquifers that the GRACE satellites
provided have no remote sensing
equivalent.

“This is the culmination of
almost a decade-long partnership
with NASA scientists to develop
remote sensing-based monitoring
tools and now forecasts for both the
national and global drought
monitoring community,” Wardlow
said.

With the GRACE-FO (Follow-On)
satellites, the information about dry
or wet conditions at the three depth
levels that was only available for the
Lower 48 states is now available for
the world. Providing that information
to drought monitors has been a key
goal since the Nebraska centers
began collaborating on GRACE
projects with NASA.

“The idea of getting improved
information on soil moisture

conditions has always been a critical
area of need (for drought
monitoring),” said Wardlow, the
principle investigator on the projects.

“That's always been one of the
Holy Grails of remote sensing or
drought monitoring. That’s always
been a key information gap. What
makes this more unique is it's the
only remote sensing drought
indicator approach that also assesses
groundwater. This is really a first of
its kind.”

Now, the maps could inform
drought monitoring operations
globally, said hydrologist and project
lead Matt Rodell of NASA’s Goddard
Space Flight Center in Greenbelt,
Maryland.

“The global products are
important because there are so few
drought monitoring products out
there,” Rodell said. “Droughts are
well known when they happen in
places with a populated area. They’re
usually well documented. But then
there are other droughts that happen,
and no one really takes notice. So it’s
interesting also to have a product like
this where you can say, ‘Wow, it’s

NDMC, CALMIT help launch latest drought monitoring
and forecast products utilizing NASA satellite
observations

Information from the NASA GRACE-FO satellites is being used to produce and share first-of-its-kind global
maps of topsoil, root zone soil and groundwater moisture, as well as 30-, 60- and 90-day forecasts of wet and
dry conditions across the continental United States thanks to a collaboration with the Center for Advanced
Land Management Information Technologies and National Drought Mitigation Center. NASA / Scientific
Visualization Studio.
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really dry there and no one’s
reporting it.’”

Many developing countries do
not have much or any groundwater or
soil moisture monitoring
infrastructure. Providing a resource
that experts in those countries can
factor into their drought monitoring
efforts can help build resiliency
worldwide, Wardlow said.

“Drought is really a key area
moving forward with a lot of the
projections of climate and climate
change,” Wardlow said. “The
emphasis is on getting more relevant,
more accurate and more timely
drought information, whether it be
soil moisture, crop health,
groundwater, streamflow—GRACE is
central to this. These types of tools
are absolutely critical to helping us
address and offset some of the
impacts anticipated, whether it be
from population growth, climate
change or just increased water
consumption in general.”

Maps are hosted online on the
National Drought Mitigation Center
(NDMC) website, and the remote
sensing tools for operational drought
monitoring that utilize NASA
technology were developed in
collaboration with CALMIT. NASA’s
GRACE-FO satellites began orbiting
Earth after NASA decommissioned
the GRACE satellites in 2017.

The GRACE satellites provided
information about soil moisture and
groundwater levels across the Lower
48 states. Authors of the U.S. Drought

Monitor have used it for years to
create the weekly map that depicts
the most current conditions of
drought in the country, and informs
federal financial aid decisions due to
drought losses.

Agricultural producers have long
monitored soil moisture and
groundwater levels for the sake of
their crops’ health. Surface and root
zone soil moisture levels are telltale
signs of plant health, and farmers in
areas with groundwater may use it
more for irrigation when conditions
are dry. While there are groundwater
well data monitoring stations across
the country that USDM authors can
consult, satellite observations have
told a more detailed and efficient
story of soil moisture and
groundwater, said NDMC
climatologist and USDM author Brian
Fuchs.

“GRACE was one of the first
satellite platforms that was looking at
soil moisture and groundwater
moisture itself,” Fuchs said. “There
really wasn't anything out there
doing that at the time. We had a lot of
different soil moisture models and we
had groundwater data that was
piecemeal. Each state was putting
their own information out and you
would have to bounce to many
different states if you wanted to get a
regional picture of groundwater.
From the Drought Monitor side,
having that in our back pocket, to
start looking at another input,
another piece of data that really

wasn't out there at the time and was
needed was pretty important.”

Along with providing global
outlooks, the GRACE-FO data is
informing a set of forecasts that
project dry and wet conditions out
30, 60, and 90 days for the
continental United States. The
GRACE-FO data provides the baseline
information, which is combined with
a weather model that provides
rainfall information.

“It is going to (help) a broad
scope of people,” Fuchs said. “You're
going to see anyone from individual
producers from the ag sector using it,
as well as water supply managers,
policy makers and different decision
makers at different levels of
government who would have the
opportunity to look at that. Even the
folks at the Climate Prediction Center
who do the long lead outlooks and
the long-range forecasting—they
could incorporate some of this data
into their products. It could be
something they use down the road as
well.”

To produce the information that
fuels these new products, the GRACE-
FO satellites travel in tandem in
orbit, about 137 miles apart. The raw
data sent to earth is a collection of
measurements showing how far apart
they are as they circle the globe. In
areas with slightly stronger gravity,
the lead satellite is initially pulled
ever so slightly away from its trailer.
Then the trailing satellite returns
closer to its twin as it passes over the
gravity anomaly. Microwave signals
being sent to each other measure the
imperceptible distance differences
that take place, and tell the story of
how mass—most often water—is
moving across the planet.

To view the forecasts and global
outlooks, visit nasagrace.unl.edu.

To watch a video explaining how
the GRACE-FO mission informs these
new drought products, go to: bit.ly/
2w6D6kK.❍

“It is going to (help) a broad scope of people.
You're going to see anyone from individual
producers from the ag sector using it, as well
as water supply managers, policy makers and
different decision makers at different levels of
government who would have the opportunity to
look at that.” - Brian Fuchs, National Drought Mitigation Center

View the new NASA GRACE-FO forecast and global
outlook tools at nasagrace.unl.edu

http://nasagrace.unl.edu/
https://www.youtube.com/watch?v=3IJOYhYibeQ
https://www.youtube.com/watch?v=3IJOYhYibeQ
https://nasagrace.unl.edu/
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By Cory Matteson
NDMC Communications Specialist

Over the course of the National
Drought Mitigation Center’s 25-
year existence, drought

planning has gone mainstream in the
U.S. All but three states now have
drought plans on file, as do most
developed countries across the globe.
But many developing countries still
lack comprehensive drought plans,
leaving citizens vulnerable to major
setbacks like famine and
displacement. The United Nations
created the U.N. Convention to
Combat Desertification Drought
Initiative in part to provide drought
planning expertise for officials who
are creating plans for their home
countries, and NDMC director Mark
Svoboda was recently selected as one
of 15 independent experts and leaders
to join a 30-person team on a key
working group for a two-year term.

The UNCCDmandate states that
the Intergovernmental Working
Group that Svoboda will serve on
“supports over 70 countries in
designing comprehensive national
plans of action ready to be activated
well before the drought strikes.” The
group is comprised of 15 regional
representatives from the participating
UNCCD countries and 15 experts who,
including Svoboda, were chosen at-
large. Svoboda said the group’s main
goal is to examine what tools
countries are utilizing as they develop
or update their drought policies, and
inform those 70-plus countries on
sound policy dealing with drought
under a changing climate.

“Drought, of all the hazards,
might be the most analogous to
climate change when you think about
a big spatial footprint that affects
millions of people, potentially covers
millions of hectares or acres and has
a potentially very long temporal
footprint as well,” Svoboda said.

The UNCCDwebsite currently
features a drought planning toolbox
modeled after the three pillars of
drought preparedness (monitoring
and early warning, vulnerability and
risk assessment, and risk mitigation
measures) that have been advanced

by NDMC founding director Don
Wilhite. Svoboda said that the
working group will collaborate and
discuss mitigation practices that can
reduce costs and impacts to people,
property and livelihoods. Those best
practices will be shared during the
biennial Conference of the Parties
scheduled to take place in November
2021. The location has not been
announced.

Along with serving on the
Drought Initiative working group,
Svoboda was also recently chosen to
be a lead author for an upcoming
special release of the UN Office for
Disaster Risk Reduction Global
Assessment Report (GAR) that will be
dedicated solely to drought.

The 2019 report featured a
special section on drought, in which
its authors wrote that climate change
will likely make droughts more
destructive, pervasive and frequent in
the coming years, and acknowledged
that previous versions of the report
avoided including drought as
abundantly as other hazards, in part
because of its breadth.

“It has so many drivers and so
many effects, which are often

indirect,” the authors wrote. “This
should not be a reason to avoid
talking about (droughts) as damaging
hazards that affect hundreds of
millions of people a year and exact an
untold economic toll. Risk will never
be simple again. That is difficult and
important to accept for risk scientists,
for policymakers and for anyone faced
with the task of communicating risk.”

The upcoming special report,
Svoboda said, will be a key
opportunity to spotlight drought and
give decision-makers key context
about the hazard in relation to other
disasters. This drought-centric work
will focus in large part on cases from
around the world representing
advances in drought early warning,
systemic risks and resilience among
other issues.

“I'm excited by the prospect of
this because it really brings the energy
and focus that are needed to address
drought and the detrimental effects
that it has on people and economies
and health,” Svoboda said.

More about the UNCCD Drought
Initiative.

Read the 2019 GAR report’s
special section on drought.❍

NDMC director Svoboda invited by UN to join two key
groups dedicated to drought mitigation

Mark Svoboda, director of the National Drought Mitigation Center, was
selected to serve on the United Nations Convention to Combat
Desertification Drought Initiative working group, and was also chosen
to be a lead author of a U.N. Office for Disaster Risk Reduction Global
Assessment Report that will be dedicated solely to drought.

https://knowledge.unccd.int/drought-toolbox
https://www.unccd.int/actions/drought-initiative
https://www.unccd.int/actions/drought-initiative
https://gar.undrr.org/chapters/chapter-6-special-section-drought#Introduction
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By Cory Matteson
NDMC Communications Specialist

From late August through early
October last year, drought
engulfed much of the Southeast

U.S. in a way that many don’t expect
drought to behave—suddenly. Only
7% of Georgia began September in
drought. By the end of the month,
drought covered 62% of the state.
Drought throughout the Southeast
region spiked from covering about
6% of the region to 44% in less than
a month. While many droughts
embody the frequent description of
the natural disaster as a creeping
phenomenon, taking months or years
to develop, the Southeast drought
grew widespread and severe in a
matter of weeks.

It was a classic flash drought, as
defined in a new research paper that
seeks to clarify what flash drought is
and how to better predict it.

Mark Svoboda, director of the
National Drought Mitigation Center,
headquartered at the University of
Nebraska-Lincoln’s School of Natural
Resources, is credited with coining
the term in the early 2000s. Svoboda
said he initially used the flash
drought phrase to help explain to a
USA Today reporter that a drought in
the Southern Plains in the early
2000s was developing with unusually
rapid intensity. “I wanted to find a
term that would resonate for this
quicker developing drought, and
flash drought just popped in my
head, as I thought people could
relate it to their knowledge of flash

floods,” he said. “And that took off
like wildfire.”

Svoboda was part of a team of 22
authors who wrote the wide-ranging
study on flash droughts that
appeared March 2 in Nature Climate
Change. The article is titled, “Flash
droughts present a new challenge for
subseasonal-to-seasonal (S2S)
prediction.”

The paper is the end product of a
September 2018 workshop, when
drought experts from around the
world gathered at the Aspen Global
Change Institute to address S2S
prediction and flash drought. The
event began with the paper’s lead
author, Angeline Pendergrass of the
National Center for Atmospheric
Research (NCAR) in Boulder,
Colorado, showing images of two

First coined at NDMC, 'flash drought' phenomenon is
subject of new Nature publication

This NASA Earth Observatory image shows the results of a rapid onset of flash drought in the Southeast and
Mid-Atlantic U.S. last year by measuring evaporative stress, with brown indicating drought conditions. The
map shows conditions between the period of Sept. 10 and Oct. 8, the peak of the drought. NASA Earth
Observatory images by Lauren Dauphin using ESI data provided by Christopher Hain



Spring | 202012DROUGHTSCAPE

2012 maps from the U.S. Drought
Monitor, a service based at NDMC
that utilizes multiple data sources,
expert analysis and on-the-ground
reporting to produce authored weekly
summaries of drought conditions
throughout the country and its
territories.

“At the end of May, the southern
Great Plains are doing OK,”
Pendergrass told the gathered
experts. “They’re dry, but they’re not
in severe drought. By the time we’re
in late July, things are much, much
worse. And this wasn’t something
that was predicted.”

A flash drought, as defined by
the American Meteorological Society,
“is an unusually rapid onset drought
event characterized by a multi-week
period of accelerated intensification
that culminates in impacts to one or
more sectors” such as agricultural or
hydrological impacts.

Svoboda was part of the team
that wrote the definition, and said
that the Nature paper helps to more
clearly define what a flash drought is
(and isn’t), sets guidelines on when
to detect that one has occurred and
explores ways to improve monitoring
and predictions.

“The growing awareness that
flash droughts involve particular
processes and severe impacts, and
likely a climate change dimension,
make them a compelling frontier for
research, monitoring, and
prediction,” the authors wrote.

“It’s a complex problem and we
want to treat it in a complex way,”
Roger Pulwarty, senior scientist in the

NOAA Physical Sciences Division, said
during the workshop. “It’s not easy to
characterize a flash drought, and
they’re not the same as saying, ‘We
have a hurricane of intensity X or Y.’”

In the paper, the authors agree
upon three principles that apply to
flash drought—that it involves a rapid
onset, that its intensification rate is
high and that the event ends in a
state severe enough to qualify as a
drought. Then they proposed two
definitions of flash drought, one that
applies internationally, as well as for
prediction and research purposes,
and another that applies to U.S.
monitoring.

The international/prediction/
research definition is based upon an
experimental drought monitoring
and early warning guidance tool
called the Evaporative Demand
Drought Index (EDDI https://
www.esrl.noaa.gov/psd/eddi). The
tool examines differences in
atmospheric evaporative demand, or
essentially the atmosphere’s drying,
over a time period of interest. If there
is a 50% or greater increase toward
drying over a two-week period that is
sustained for at least two more
weeks, according to the paper, a flash
drought could be declared.

The U.S. definition is based on the
U.S. Drought Monitor. (The USDM,
which includes authors from the
NDMC, U.S. Department of Agriculture
and National Oceanic and Atmospheric
Administration, is housed on UNL
servers.) When the USDM reports a
two-category change of drought over a
two-week period, and it is sustained for

another two-week period, a flash
drought could be declared.

The authors wrote that the next
steps will be to apply these
definitions retrospectively to verify
their accuracy in describing unusual,
significant drought events that
occurred well before the flash
drought term was coined and interest
in studying it spiked. The definitions
could be further refined to reflect
impacts that occur in specific
regions, the authors wrote.

The Nature Climate Change
paper examines specific challenges of
predicting flash droughts to provide
early warning of their arrival, such as
forecasting precipitation deficits over
sub-seasonal time periods. Svoboda
said that developments in satellite
technology are helping experts more
quickly assess conditions like the
ones that led to the 2019 Southeast
flash drought.

“We have to trust this new breed
of indicators that are looking at stress
or demand that we can't even see
with the human eye,” Svoboda said.
“These tools are looking at indicators
of plants that are seen by a sensor
that the human eye doesn't denote
until it's yellow and wilting. The
satellite can see that stress in the
plant before it shows visible signs to
the human eye. It takes a change in
mindset to evaluate, trust and
integrate these new tools into the
Drought Monitor process in order to
be using the state of the science and
being more responsive to these rapid
onset flash droughts.”❍

SUPPORT NDMC

Click the link below and select the National Drought
Mitigation Center Excellence Fund under Choose a Fund

bit.ly/support-ndmc

https://www.esrl.noaa.gov/psd/eddi/
https://www.esrl.noaa.gov/psd/eddi/
http://bit.ly/support-ndmc
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With Memorial Day on the
horizon, the National Drought
Mitigation Center encourages

everyone to take out their cell phones
or cameras and—at a safe distance
from others, of course—document
your surroundings and submit images
to the Visual Drought Atlas.

The Visual Drought Atlas is a tool
that offers comparisons of landscapes
over time, showing what different
places across the country look like in
dry, wet and normal years. To do
that, the Atlas utilizes snapshots of
current conditions submitted by the
public. No matter the conditions,
your input helps. For consistency, we
especially encourage submissions
over four holidays—Presidents’ Day,
Memorial Day, Independence Day
and Labor Day—when people may
have more time to visit their favorite
places. But photo submissions are
welcome any time of year. Filling out
the Visual Drought Atlas report and
submitting a few photos seasonally
takes a few minutes, and greatly
informs the Atlas. Here’s how to do it:

Find the form:
go.unl.edu/photoatlas
Tell us where you are: Position the
marker on the map for your location
using one of three methods:
1) Click on the round compass icon
and allow access to your location.
2) Enter an address or the name of a
place in the search window.
3) Drag the map until the marker
points to the correct location. Be sure
to use the plus or minus if you want
to zoom in or out after you have
placed the marker, because scrolling
will move the marker.

Just in case: Fill in the “Select
your state and local jurisdiction” box
below the map. It tells us if
something has gone wrong in the
previous step, but it doesn’t position
the marker on the map.

Tell us when the photos were
taken: Photos should be from a single
day, but you can fill out the form
more than once if you’d like to submit
photos from different days.

Tell us howwet or dry it is:
Please use the 7-point scale to rate
conditions from Severely Dry to
Severely Wet.

Tell us what kind of land you’re
on: Grassland or forest?Water body or
desert? Tell us what we’re looking at,
using one of the checkboxes or “other.”

Upload photos: You can upload
up to 5 photos of up to 10 MB each, if
you are the photographer or have
permission to share the photo. The
classic approach is to take a photo
facing in each of the cardinal
directions as well as one aiming
straight down at the ground.
Interesting landscape features or

wildlife are also fine to include, but
no people, please.

Please be sure to use the
description field below for credit
and caption information:Who took
the photo, what is the location, what
is the date, what direction is the
camera facing, and what is it
showing us? By uploading a photo,
you agree that it may be used and
shared for educational and
management purposes.

Tell us more: Please provide a
description or caption that lets us
know what to look for.

Contact info: Please provide
your name and email in case we need
to contact you for more information.
We won’t display it.❍

Explore the Visual Drought Atlas at go.unl.edu/photoatlas

This photo was submitted to the Visual Drought Atlas over Presidents’
Day Weekend 2020 and shows farmland in Skagit County, Wash. The
National Drought Mitigation Center encourages everyone to take out
their cell phones or cameras and—at a safe distance from others, of
course—document your surroundings this Memorial Day Weekend and
submit images to the Visual Drought Atlas.

Submit photos from your surroundings to Visual
Drought Atlas this Memorial Day

https://go.unl.edu/photoatlas
https://go.unl.edu/photoatlas
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Every spring, ranchers must try
to figure out how much grass
will be available for livestock to

graze during the summer. A tool that
can help Great Plains-based
producers make the best guess
possible is now available on the
National Drought Mitigation Center
website.

The Grassland Productivity
Forecast, or Grass-Cast, was
developed in collaboration with
Colorado State University, the U.S.
Department of Agriculture, University
of Arizona and NDMC. Colorado State
originally hosted the product, which
transitioned to the NDMC website
this spring, just in time for ranchers
to use the improved tool to make key
rangeland decisions this spring.

Across the Great Plains’ 10-state
region, Grass-Cast uses nearly 40
years of historical data on weather
and vegetation growth, coupled with
seasonal precipitation forecasts, to
provide estimates of how productive
rangelands will be in individual grid
cells (about 6 miles by 6 miles
apiece), depending on if precipitation
over the growing season is above-
normal, near-normal or below-
normal.

Dannele Peck, Director of the
USDA Northern Plains Climate Hub,
said that Grass-Cast’s accuracy
improves with time as the growing
season unfolds, so it should be
consulted more than just once during
the spring and summer. The Grass-
Cast maps are updated every two
weeks to incorporate newly observed
weather data and emerging trends in
the forecast, such as the flash

drought that the western Dakotas and
eastern Montana experienced in 2017.

The Grass-Cast tool should be
combined with a landowner's
intimate knowledge of their
landscape, including its unique
characteristics and conditions at the
local scale and how these differ from
those at Grass-Cast’s coarser scale.
Grass-Cast does provide a view of
rangeland productivity across the
broader region, to assist in larger-
scale decision making—such as
where grazing resources might be
more plentiful if a rancher’s own
region is at risk of drought.

Funding for this project was
provided by the USDA Natural
Resources Conservation Service
(NRCS), USDA Agricultural Research
Service (ARS), and NDMC.

To view the maps, and watch a
tutorial video explaining how to use
them, visit grasscast.unl.edu.❍

Grass-Cast maps now available on National Drought
Mitigation Center website

The Grassland Productivity Forecast, of Grass-Cast, which provides a set of three maps for Great Plains
rangeland managers to use when estimating how much grass might be available for livestock grazing in the
summer, is now hosted online by the National Drought Mitigation Center.

View the suite of maps at grasscast.unl.edu

https://grasscast.unl.edu
https://grasscast.unl.edu

