DroughtScape
FALL 2022

QUARTERLY NEWSLETTER

A summer for the record books

The U.S. hits over two years with more than 40% of the Lower 48 in drought

Enhancing the Drought Impacts Toolkit
Tool helps sort drought impacts by state, severity, sector and season

New strategies to share resources

The Southwest Drought Learning Network uses podcasts to reach
agricultural producers and resource managers

DROUGHT SCIENCE

PLANNING SENSE

About the cover
The Platte River downstream of
Kearney, Neb. See full photo on p. 5.
(Photo by Craig Chandler, UNL
Communications)

Contents
1

From the Director

2

3rd quarter climate summary

5

3Rd quarter impact summary

8

In a summer for the record
books, the U.S. hits 106 straight
weeks of drought

11 NDMC and Drought Learning
Network partners use podcasts to
reach agricultural producers and
resource managers

13 New research from the National
Drought Mitigation Center

15 New tool makes U.S. drought
impacts searchable by state and
drought level

17 New interactive interface and
export tool help visualize and
customize Drought Monitor data

19 NDMC welcomes four new staff
members
ndmc@unl.edu
Leah Campbell, Editor
drought.unl.edu

@DroughtCenter

@DroughtCenter

go.unl.edu/droughtflix

go.unl.edu/supportndmc

The University of Nebraska–Lincoln is an
equal opportunity educator and employer.

From
the

Director
I

t’s official. The current
drought that’s gripping most
of the country is one for the
record books. At least 44% of
the contiguous U.S. was in
moderate drought or worse
through the entire third
quarter, and all 50 states have
entered drought at some point
this year. While the 2012–2013
drought still has us beat in
terms of the extent of drought,
the current period takes the
Mark Svoboda
cake when it comes to longevity.
It’s officially been over two
years straight with at least 40% of the Lower 48 in drought,
thanks in part to a rare back-to-back La Niña, with a third one
locked in for this winter as well. You can read all about it in this
packed edition of DroughtScape (p. 8).
Watching the effects of increasing temperatures on major river
basins here and abroad—from the Colorado and the Mississippi to
the Rhine, Danube and Yangtze—has been alarming. All are major
economic drivers and/or critical producers of hydropower. In
response to this growing crisis, the NDMC is working hard to help
communities prepare for, and respond to, drought.
We’re consistently trying to increase the accessibility of our
data in response to what our users ask for. We’ve recently
launched an interactive interface and new export tool that gives
folks more control over how they view Drought Monitor maps and
allows them to create customized maps to best suit their needs (p.
17). We’ve also revamped our Drought Impacts Toolkit, which
helps illustrate the effects of drought and makes it easier for
decision-makers to anticipate their impacts. The new state impacts
tool, for example, allows users to easily sort and filter impact
records by state, drought severity, sector and season (p. 15).
Parallel to our monitoring efforts, we’re always looking to build
relationships and share knowledge to help communities become
more resilient to drought. On page 13, you can read about some of
the peer-reviewed research that NDMC scientists have recently
published, while on page 11, you can learn more about our recent
dive into the podcasting world alongside our USDA partners in the
Southwest Drought Learning Network. Speaking of informationsharing, we’re working on streamlining our regular communications
so we can maximize the information we disseminate on conditions
and solutions while minimizing the strain on your inbox! Keep your
eyes open for those changes in the coming months.
Finally, as Director, I’m thrilled to welcome several new staff
members to the NDMC team! These new employees bring a
wealth of knowledge to the center and have been invaluable as
we’re all-hands-on deck to provide a full suite of drought services
here and abroad. Read more about these additions on p. 19. ❍
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THIRD QUARTER 2022 CLIMATE SUMMARY
Extreme weather brings relief to the Southwest but
intensifying drought to the Great Plains
Curtis Riganti
NDMC climatologist
Drought classifications are based
on the U.S. Drought Monitor.
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.

National Summary

L

arge-scale changes in
drought conditions occurred
across much of the U.S.
from July through September. By
the end of the quarter, large
portions of the Great Plains, the
West and southern New England
were experiencing drought or
abnormal dryness. On the flip
side, an active North American
Monsoon allowed for conditions
to improve in much of the desert
Southwest and southwest Texas,
where remaining drought or
abnormal dryness was primarily
long-term in nature. The rest of
Texas saw a mix of improvements
and degradations, with
improving conditions along the
Gulf Coast and in south-central
parts of the state.
Meanwhile, flash drought
occurred in Oklahoma, Arkansas,
Kansas and western Missouri in
July. Conditions there quickly
degraded to extreme and even
exceptional drought in many
areas, bringing widespread
impacts to agricultural operations
after relatively wet weather
earlier in the year. In Arkansas,
for example, drought expanded
from not even 2% of the state at
the end of June to over 89% just
four weeks later. In the central
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Changes in U.S. Drought Monitor categories between July 5 and September 27,
2022, show how drought expanded and intensified across most of the Great
Plains and the Northwest, while the Southeast and Southwest experienced
drought relief. (Map from the U.S. Drought Monitor, droughtmonitor.unl.edu)

At the end of the third quarter, as of September 27, 2022, 42.7% of the U.S.
and Puerto Rico was in moderate drought or worse. (Map from the U.S.
Drought Monitor, droughtmonitor.unl.edu)
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and northern Great Plains,
conditions mostly stayed the
same or worsened, and severe to
exceptional drought developed or
persisted in portions of Nebraska,
the Dakotas, Iowa and southern
Minnesota. Conditions also
worsened across much of the
Northwest. Dry conditions mostly
improved in Georgia and the
Carolinas, while drought
expanded farther up the coast in
New York and New Jersey.
Outside of the contiguous U.S.,
drought conditions were removed
entirely from Alaska and Puerto
Rico. Changes in Hawaii were
more mixed; the windward side
of the Big Island saw multiplecategory degradations, while
other islands generally saw a mix
of status quo or more minor
changes. At the end of August,
over 90% of Hawaii was in
drought for the first time.

National Drought Stats
Coverage of drought and
abnormal dryness remained high
at the end of September, though
most categories decreased slightly
in terms of percentage cover over
the course of the quarter. The area
experiencing abnormal dryness or
worse across the U.S. and Puerto
Rico decreased slightly from July 5
through Sept. 27, from 66 to 63%.
The extent of moderate drought
conditions or worse also
decreased slightly from 44 to 43%.
Severe drought or worse coverage
also saw a very slight drop,
moving from almost 28 to 25%.
Extreme drought or worse
coverage decreased from 15 to
10%, and exceptional drought
coverage dropped from 3 to 2%. In
terms of population, though, the
number of people experiencing at
least moderate drought increased
from roughly 118 million to over
120 million people.

National Precipitation
From July through September,
the Great Plains generally saw
below-normal precipitation, in
some areas dramatically below
normal. Compared to what’s
typical, the driest areas in the third
quarter were in eastern North
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The 3-month Standardized Precipitation Index for July through September
2022 shows deviations from normal precipitation for the same period in
previous years, highlighting dry conditions in the Northwest and Great
Plains. (Map from the High Plains Regional Climate Center)

Temperature anomalies compared to normal values for the third quarter show
warmer than normal conditions across much of the West, Great Plains and
parts of the Northeast. (Map from the High Plains Regional Climate Center)
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Dakota, southern Kansas and
central and eastern Oklahoma, the
latter areas experiencing
significant flash drought in July.
Nebraska had its second-driest
August on record, and Oklahoma
its fifth-driest September. The
below-normal precipitation
extended into central Arkansas,
western parts of Missouri and Iowa
and western and central
Minnesota. New Jersey, the
southern tip of Florida and western
Oregon and Washington also saw
well below-normal precipitation.
Washington had its second-driest
July-September period on record,
while Oregon had its seventh.
As a result of the active North
American Monsoon, large swaths
of the Southwest, in comparison,
saw wetter-than-normal weather.
Nevada, for example, had its third
wettest August on record, and Aug.
5 was the single wettest day ever in
Death Valley, California. Other
areas with above-normal
precipitation included northern
Louisiana and southern Mississippi
(which had its wettest August on
record), southeast Illinois, parts of
eastern Kentucky and West
Virginia and central Florida, where
Hurricane Ian dropped hefty
amounts of rain and caused
widespread damage. In Alaska,
mostly wetter-than-normal
weather occurred during the
period, except for a small area of
east-central Alaska. In Hawaii, a
mix of drier- and wetter-thannormal weather occurred. On the
Big Island, Oahu and Kauai, mostly
lower-than-normal precipitation
was reported from July thought
September. Much wetter-thannormal weather occurred across
Puerto Rico, and drought
conditions were alleviated there.
Nationally, this September was the
10th driest on record for the
contiguous U.S.

National Temperature
Much of the country
experienced warmer-than-normal
weather during the third quarter,
which was the hottest JulySeptember period on record in the
contiguous U.S. It was also the
warmest July-September period
for nine different states, including
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The three-month drought outlook anticipates some improvement in
conditions along the East Coast and in the Northwest, but large areas of
drought development and persistence across the Southwest and Great
Plains. (Map from NOAA’s Climate Prediction Center)

most of the West. Nineteen states
had Julys that were among their
top-10 hottest in terms of average
temperature, including almost
every western state and Texas,
which had its warmest July on
record. Eight states recorded their
hottest August on record, and
every western state had
Septembers that were in their
top-10 hottest. Widespread parts of
the Great Plains saw temperatures
range from 2 to 4 degrees above
normal, with some spots coming in
4 to 6 degrees above normal. The
warmest area, though, compared
to normal, was the Intermountain
West and the Pacific Northwest,
where temperatures reached up to
8 degrees above normal in some
areas. New Jersey and southern
New England saw temperatures
range from near normal to 2 to 4
degrees above normal. All of New
England, in fact, had JulySeptember periods that were in
the top-10 hottest on record.
Meanwhile, near- or belownormal temperatures were more
common in the Southeast and in
southeast Arizona. In Alaska,
temperature departures from
normal varied, but generally, east-
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central and southeast Alaska saw
above-normal temperatures, while
southwest Alaska saw near- or
below-normal temperatures.
Temperatures were generally
within a degree or two of normal
across both Hawaii and Puerto
Rico.

National Outlook
Through the end of 2022, as of
Sept. 30, the National Weather
Service Climate Prediction Center is
forecasting drought development
or persistence across much of the
south-central U.S., especially the
Gulf Coast region west of the
Florida Big Bend. By the end of
December, drought is forecast to
cover roughly the southern half of
Alabama, most of Mississippi and
all of Arkansas, Louisiana and
Tennessee. Drought is also forecast
to fill in and develop eastward in
parts of the central Great Plains, as
well as in parts of Colorado not
currently experiencing drought.
Drought improvement or removal,
meanwhile, is forecast in parts of
the Pacific Northwest, the
Northeast urban corridor and
Hawaii. ❍
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3RD QUARTER 2022 DROUGHT IMPACT SUMMARY
Summer 2022 sees flash droughts, little grass and hay
growth, cattle sales and low rivers
Denise Gutzmer
NDMC Drought Impacts Specialist

T

he U.S. Drought Monitor
map was dynamic from July
through September with
areas of flash drought
intensifying and easing. Growers
needed a good harvest to cover
input costs for fertilizer and
chemicals, but in many droughtaffected areas, where crops were
even worth harvesting, produce
was smaller, and quality was
poorer. Details about the difficult
summer were captured in the
nearly 400 impacts that were
entered into the Drought Impact
Reporter during the third
quarter. California had the most
impacts with 84, documenting
water issues and restrictions.
Texas, Massachusetts and
Nebraska followed with 57, 31
and 25 impacts, respectively,
describing various agricultural
and water issues.

High food prices
Drought and heat ravaged
many row crops, fruits and
vegetables this summer. Some of
the especially hard-hit crops were
corn, hard red winter wheat,
cotton, rice and grain sorghum,
not to mention the many crops
grown in California that were cut
back for lack of water, according
to The Washington Post.
Beef prices have hit historic
highs in the last year, as reported
by Business Insider. Drought
makes it harder and more costly
to feed cattle, leading ranchers to
sell livestock. With so many cattle
being slaughtered, the national
cattle herd got smaller, which will
contribute to keeping beef prices
high in coming years.
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The Platte River downstream of Kearney, Neb. is one of many rivers across
the Midwest and Great Plains that’s been unusually low this summer.
(Photo by Craig Chandler, UNL Communications)

Water shortage
declaration in the Colorado
River Basin
In August, the U.S. Bureau of
Reclamation announced that the
Colorado River Basin would enter
a Tier 2 shortage, which will
require cuts in water allocations
of 21% for Arizona, 8% for Nevada
and 7% for the country of Mexico,
per The Washington Post. By midAugust, the U.S.’s two largest
reservoirs were at about a quarter
of their capacity and continuing to
drop, which could threaten to
disrupt drinking water supplies
and hydropower production. In
June, Colorado River Basin states
were told to devise a way to use 2
to 4 million acre-feet less water,
otherwise the federal government
would decide the cuts for the
states. The deadline for delivering
the plan was Aug. 15, which came
and went without a solution.
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Low flows on other
major rivers
Below-average rainfall
diminished river flows this
summer. Flows were unusually
low in the Missouri River Basin,
along other High Plains and
Midwestern waterways and on the
Lower Mississippi River. In the
Missouri River Basin, September
runoff above Sioux City was 0.6
million acre-feet, or 47% of the
long-term average, per KTIV (Sioux
City, Iowa). Also in September, the
U.S. Army Corps of Engineers
lowered Missouri River levels
from Nebraska City to Kansas City
by a full foot, according to Radio
Iowa (Des Moines, Iowa). The
lower levels will affect boat traffic
and could impact municipal water
supplies and other utilities that
rely on the river.
Downstream, the Mississippi
River was not faring any better.
Water levels below St. Louis were
low from drought just as crop
harvests were beginning, which
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A tweet from the National
Weather Service office in St. Louis
in early October reported that the
level of the Missouri River at
Hermann, Mo. was in the bottom
5% of recorded river observations
for this time of year.

is poor timing given how much
grain is moved by barges, per The
Associated Press. From the start
of September through the 29th,
1,890 grain barges unloaded in
New Orleans, about 39% fewer
than the five-year average.
The Mississippi River near
New Orleans was so sluggish that
salt water was creeping further
than usual along the river bottom
and jeopardizing drinking water,
according to the Army Corps of
Engineers (The Associated Press).

Fewer planted acres and
jobs for workers in
California
The scarcity of water in
California affected water rights
holders and irrigation water.
California water regulators began
curbing more farms’ and
irrigation districts’ water rights
along the Sacramento River
effective July 7, per the Los
Angeles Times. Combined with a
similar order in June, the State
Water Resources Control Board
has curbed 9,842 water rights, or
more than half of the almost
16,700 rights, in the Sacramento
and San Joaquin watersheds so
far this year.
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As in the first half of the year, California and Texas accounted for the most
impacts added in the last three months, followed by Massachusetts and
Nebraska. (NDMC Graphic)

Nearly 400 impacts were added to the Drought Impact Reporter in the third
quarter of 2022 describing various agricultural and water issues.
(NDMC Graphic)

Less water leads to less crop
production. More than 531,000
acres of farmland in California
were estimated to have been left
unplanted due to drought and
inadequate water supplies, as
reported by the San Francisco
Chronicle. When farmers cannot
plant, farm laborers, processing
and distribution centers,
harvesters, drivers and others
have less work.
Low rainfall in California also
contributed to more than 1,200
wells running dry in the first nine
months of the year, a nearly 50%
increase over the same time
frame in 2021, according to the
California Department of Water
Resources (The Associated Press).

6

In comparison, fewer than 100
wells were reported going dry
annually in 2018, 2019 and 2020.

Severe drought in
Massachusetts and the
Northeast
River flows in eastern
Massachusetts were very low on
the Neponset River, the Ipswich
River and the Charles River at
Waltham, as reported by WCVBTV ABC 5 Boston. The North
Nashua River in Fitchburg and
the Weir River in Hingham were
at record low levels for the date.
Roughly half of Massachusetts’
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local water districts have enacted
restrictions. Fire departments
also noticed that fires were
burning deeper than usual
underground, requiring more
water to extinguish them.
Orchardists had their work
cut out for them this summer. In
Connecticut, apples were smaller
and more flavorful than usual,
per the Hartford Courant. Some
orchard owners irrigated to
compensate for the lack of rain,
but it was expensive to water
given the costs for labor, diesel
fuel and electricity. Plus, one
berry farmer noted that their
crops produced smaller and
fewer fruits even with irrigation.
In Rhode Island, grass-fed
cattle near Portsmouth were
eating hay because dry
conditions kept the pasture from
growing back, as reported by The
Newport Daily News. Yields of
hay being grown for winter feed
were about half of normal. A
Christmas tree grower also urged
people to tag their tree early or
they may not get one because
supplies will likely be limited
this year as drought killed
mature trees. Onions for sale
from a local grower were smaller
because they did not receive
enough water while growing.
Perennial crops like raspberry
canes were also stunted, the
effects of which will be apparent
next year.

Texas cattle sales and
cotton losses
In July, Texas cattle sales were
booming as the lack of precipitation
and searing heat depleted grass and
stock ponds, leaving ranchers with
little option but to sell cattle.
Ranchers brought more than 2,600
animals to the Decatur Livestock
Market in North Texas, which is the
most livestock sold in a single sale
since the 2011 drought, per CBS
Dallas/Fort Worth. Almost all of the
buyers were meatpackers. Cattle
sales were at levels not seen in a
decade, according to the Texas
Farm Bureau, topping 2.66 million
head through August, almost half a
million more cattle than sold by the
same time last year.
Drought also wiped out
dryland cotton in the vicinity of
Lubbock, Texas. The
abandonment rate was about
70% to 75%, which is a
catastrophic loss and will hurt the
regional economy, including
cotton gins, farm supply stores
and more, as reported by
Lubbock Avalanche-Journal. The
West Texas region produces 4% to
6% of the global cotton crop, and
losses could represent up to a 3%
dip in total global production. If
the regional production loss
reaches 65% this year, the region
will experience a $2.1 billion loss
in total economic activity and
more than 17,100 job cuts.

Dry pastures, low water
in Kansas, Missouri,
Arkansas and Oklahoma
Drought has stressed livestock
operations in the Southern Plains
and Ozarks area. Extreme
drought in northeastern
Oklahoma devastated crops and
pastures and dried up ponds, as
reported by FOX 23 Tulsa. One
rancher described how
conditions forced him to move his
cattle as Bermuda grass and
ponds were dry. Water quality
has also been an issue.
The Tulsa Stockyard has been
very busy as some ranchers
downsized their herds a bit early
this fall in preparation for winter,
per KJRH-TV Tulsa. The owner of
the stockyard said that they might
move 300 to 400 head in a typical
day but had a little over 5,000
head on some days this summer.
In southwest Missouri,
pastures should be knee-high this
time of year, but were dead and
crunchy instead, according to KY3
(Springfield, Mo.). Only the weeds
were green. In northwest
Arkansas, hay was in short supply
for cattle, and pasture was being
used up quickly, per KNWA
(Fayetteville, Ark.). Producers were
concerned about possibly needing
to feed hay early and running out
before spring arrives. Low ponds
were another concern. ❍

MONTHLY DROUGHT AND IMPACT SUMMARIES
For a more detailed review of conditions, please visit:
drought.unl.edu/Publications/MonthlySummary.aspx

DROUGHT IMPACT REPORTER
To view all impacts, please visit:
go.unl.edu/dirdash
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In a summer for the record books, the U.S. hits 106 weeks
straight with more than 40% of the Lower 48 in drought
Leah Campbell
Communications Specialist

T

his summer has been one for
the books with heat and
rainfall records toppling
around the U.S. The country
experienced several “1-in-1,000”
storm events in the span of just a
few months, leading to devastating
flooding from Kentucky to
Montana. Mississippi had its
wettest August on record.
Nebraska had its second driest.
Nineteen states had Julys that were
amongst their 10 hottest in terms
of average temperature, including
Texas, which had its warmest July
going back more than 100 years.
Drought records have also
been made and broken in the last
few months. In mid-September,
Puerto Rico broke a streak of 91
consecutive weeks of drought
when Hurricane Fiona dumped
over 30 inches of rain in some
places. At the end of August, over
90% of Hawaii was in drought for
the first time, which continued
for four weeks.
The country as a whole
recently hit another sobering
record: more than two years with
over 40% of the contiguous U.S. in
moderate drought or worse, what

the U.S. Drought Monitor classifies
as D1 or above. As of the USDM
map on Oct. 4, it was 106 straight
weeks. The last time the extent of
drought in the Lower 48 dipped
below 40% was on Sept. 29, 2020
(when it was a close 39.7%).
The current streak of
widespread drought marks the
longest such streak since the USDM
began in 2000. The second longest
streak, from June 2012 to October
2013, was only 68 weeks. After that
is a 65-week stretch from March
2002 to June 2003. Both of those
earlier periods are recognized as
some of the most severe droughts
on record in the U.S.
According to Brad Rippey, a
meteorologist with the U.S.
Department of Agriculture, the
percentile ranking methodology of
the USDM — where moderate
drought is classified as a once per 5to 10-year occurrence — would
suggest that, statistically, drought
coverage should be closer to 20%
this time of year. Instead, as of the
Oct. 4 map, nearly 53% of the
contiguous U.S. and over 44% of the
entire country and its territories
was in D1 or worse condition.
“I’ve been involved with the
Drought Monitor since the
beginning and have seen a lot of

U.S. droughts come and go,” said
Rippey. “The drought of 2020–2022
really stands out for its longevity. In
2012–2013, we were done with the
worst of it in a little over a year.”
Rippey ascribes the longevity
and extent of the current drought
in part to back-to-back-to-back La
Niña events. That “triple dip,” as
Rippey calls it, has happened only
two other times in the modern
record, first in the mid-1970s and
then the late 1990s.
La Niña and its counterpart El
Niño are periodic global
phenomena related to sea surface
temperatures. During La Niña,
the Pacific Ocean along the South
American coast is cooler than
normal near the equator.
Meanwhile, warmer surface
water is driven across the Pacific
toward Asia. The movement of all
that heat has significant and
complex impacts on weather
across the planet.
“In a general sense, when it
comes to the U.S., La Niña is a
drought-maker, while El Niño is a
drought-breaker,” said Rippey. The
current and ongoing La Niña, he
explains, developed during the
second half of 2020 and has
generally persisted since then. The
National Oceanic and Atmospheric

As of the Drought Monitor on Oct. 4, 44% of the U.S. and Puerto Rico, and almost 53% of the contiguous U.S., was
in moderate drought or worse. That makes 106 straight weeks with more than 40% of the Lower 48 in drought.
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Throughout the country, the current drought has dried up ponds and rivers, reducing water supply and quality
and impacting businesses and recreation. De Soto County, La. Aug. 17, 2022. Photo submitted via CMOR.

Administration predicts that La
Niña is likely to continue in the
Northern Hemisphere through the
end of the year at least.

Long-lasting, Extensive
and Extreme
The current drought, though,
isn’t just noteworthy for how long
it’s lasted. It’s also been
particularly widespread, fastemerging and intense. Coverage
peaked for the summer on July 12
with just shy of 45% of the entire
U.S. and Puerto Rico in drought.
For the contiguous U.S., it peaked
closer to 52% a few weeks later.
For three weeks through midAugust, in fact, 44 states across
the country were at least partially
in drought.
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(Looking at the year as a whole,
drought coverage peaked back in
early March at 51% and 61% for the
entire U.S. and the contiguous U.S.,
respectively. In both cases, that’s
just a few percentage points shy of
the USDM record set during the
2012-2013 drought.)
In terms of speed, several
states in the Southern Plains this
summer had to confront what’s
called “flash drought.” Through
July, Arkansas, Missouri and
Oklahoma all experienced a onecategory-per-week degradation in
drought conditions, what Brian
Fuchs, a Drought Monitor author
and climatologist at the National
Drought Mitigation Center, says is
“lightning speed by the standards
of drought.” While drought tends
to be a slow-onset crisis, intense
heat can contribute to faster-
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emerging dry conditions. Indeed,
Oklahoma experienced its fifth
hottest July on record this year, in
terms of average temperature,
and Arkansas its seventh.
In Arkansas, drought coverage
was not even 2% at the end of
June. Just four weeks later, 89% of
the state was in drought, and over
a fifth was in extreme drought or
D3 according to the USDM. Though
conditions then began to improve,
back to less than half the state in
drought less than two months
later, conditions degraded again in
the second half of September.
These kinds of rapid changes
can create significant hardship for
communities and for livestock
and agricultural producers. That
concern is evident in the number
of observations submitted to
CMOR, the NDMC’s database of
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crowdsourced, geo-located
conditions reports. As of the end
of September, over 3,300
observations have been submitted
to CMOR this year. Over 1,300
were from July alone, from just
the three states most affected by
the flash drought. In comparison,
only 1,200 observations were
submitted to CMOR for all of 2019
from across the whole country.
Rapid changes can also cause
headaches for Drought Monitor
authors trying to make sense of
different environmental datasets.
“One of the most challenging
things this summer from a
drought monitoring perspective
has been keeping up with the
different time scales drought has
been occurring in different
places,” said Curtis Riganti, a
climatologist with the NDMC and
a Drought Monitor author.
Riganti explains that they’ve
been getting a lot of “mixed
signals” this summer. “In the
Southern Plains, there’s been flash
drought over relatively wet
conditions earlier in the year,” said
Riganti. “In the Southwest, we’ve
had the opposite problem, and it’s
been a challenge to balance longterm groundwater, precipitation
and reservoir deficits with the fact
that it’s been a wet summer.”
With an active North
American Monsoon season,
drought signals in the Southwest
have been particularly complex.
Nevada had its third wettest
August on record, and Aug. 5 was
the wettest day ever in Death
Valley, California, which received
about three quarters of its annual
rainfall in a matter of hours. Yet,
years of severe drought across the
region mean that water supplies
are still concerningly low. On the
Utah-Arizona border, for example,
Lake Powell is only 25% full as of
the end of September, with water
levels down 16 feet from last year.

Unrelenting Heat and
Hardship
Part of why drought was so
intense and extensive this
summer, and so difficult to deal
with, was that temperatures have
been sweltering in many places
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In July, several states in the Southern Plains were hit with an intense period
of flash drought. The high heat and dry conditions reduced yields and
damaged crops, causing significant hardship for agricultural producers in the
region. Cass County, Mo. Aug. 10, 2022. Photo submitted via CMOR.

these last few months. Nationally,
this summer was the third hottest
June-August period on record,
and, at the state level, several
heat records were broken.
This June was the tenth
hottest June on record. July was
even worse. It was the third
hottest July on record nationally,
and almost every western state
hit top-10 records for heat for the
month. The Southeast and the
Midwest got some relief in August,
but it was unrelenting elsewhere.
Eight states in the Northeast and
the Northwest all recorded their
hottest August on record. In
California, which had its secondhottest August, an extreme heat
wave gripped the state at the end
of the month, with several cities
breaking records (on Sept. 5,
Livermore, California hit 116
degrees, setting an all-time record
for the Bay Area).
This kind of extreme heat not
only drives drought, but also
exacerbates its various impacts,
making dry conditions more
challenging. As of the USDM map
on Oct. 4, over 126 million people
across the U.S. were affected by
drought. For just the contiguous
U.S., the number affected was over
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125 million, almost 40% of the
entire population of the Lower 48.
From the start of the year,
through the end of September,
the NDMC added more than 3,300
records to the Drought Impact
Reporter, the center’s database of
drought impacts. Each record
represents a county, city or state
confronting a specific challenge
related to drought and dry
conditions, from water
restrictions and burn bans to low
water levels, losses of recreation
and algae blooms. Combined with
the summer’s soaring inflation
and rising costs for irrigation
water, fuel and livestock feed, it’s
been a particularly hard year for
agricultural producers who have
had to confront crop losses,
reduced yields and insect
infestations.
“Clearly something is
happening to U.S. and global
weather and climate patterns
before our very eyes,” said
Rippey. “It’s a very exciting time,
but also a scary time to be a
meteorologist. We may not know
exactly what will happen, but all
evidence says we can expect
more extremes, including
drought, going forward.” ❍
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NDMC and Drought Learning Network partners use podcasts
to reach agricultural producers and resource managers
Leah Campbell
Communications Specialist

C

limate service providers and
experts have developed
increasingly advanced tools
for monitoring and forecasting
drought conditions. But for
agricultural producers and
resource managers, those webbased tools can be hard to access
when they’re on the move. To fill
this gap, members of the
Southwest Drought Learning
Network have experimented with
new podcast productions that can

help communicate relevant
climate and weather information
to a mobile audience.
The Drought Discussion
podcast was co-developed this
summer by the National Drought
Mitigation Center and the U.S.
Department of Agriculture
Southwest Climate Hub. Since
July, the podcast has aired every
two weeks, providing seasonal
outlooks over the Southwest and
Southern Plains for precipitation,
drought conditions and forage
production, using the Grassland
Productivity Forecast tool (Grass-

Cast). “It’s essentially like your
weather forecast but for a foragefocused seasonal outlook,” said
Skye Aney, program manager for
the Southwest Climate Hub.
Aney says the idea for the
podcast came out of
conversations within the
Southwest Drought Learning
network, a peer-to-peer
knowledge-sharing network
founded in 2020.
Two working groups within
the network contribute to the
podcasts. “The Drought in
Agriculture team was trying to

As severely dry conditions gripped northern New Mexico in the spring, producers contended with
minimal forage production, reduced crop yields and plant die offs. Ongoing drought in the region has also
impacted air quality, recreation, fire risk and water availability. Sandoval County, N.M. May 30, 2022.
Photo submitted via CMOR.
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get information out. The
Projections to People team was
trying to make tools more userfriendly,” explained Aney.
“Together we came up with this
idea.”
The network shares stories,
management practices and
information to capture lessons
learned from previous droughts
to increase drought resilience
across the region. Finding
opportunities, like the podcast, to
make the valuable resources
produced by network members
accessible to a broader audience
was exactly the kind of thing the
network was designed to do.
“One of the beautiful things
about the Drought Learning
Network is that it’s this
collaboration of people from
many different agencies,” said
Caiti Steele, the Southwest Climate
Hub coordinator and one of the
podcast’s hosts. “It’s this fantastic
thing that you have a lot of
different people bringing a lot of
different skills and perspectives.”
Tonya Bernadt, outreach and
education specialist for the NDMC
and the program’s other host,
agrees. “Had it not been for the
learning network collaboration,
this may not have happened,”
Bernadt said. For her, the
podcast’s primary value is being
able to get the word out about
tools like Grass-Cast to land
managers “while they’re in their
tractor, car, or anyplace.”
By having to translate
information in a purely audio
medium, Aney highlights an
additional benefit of the podcast,
saying that it’s forced them to
think about the accessibility of the
resources they provide. “It’s great
to put a tool out there and say you
should use it, but the actual
experience of having to use it
yourself, having to interpret it, is
very valuable,” he said.
As the growing season has
wrapped up, the team has begun
thinking about how to evolve its
format to monthly episodes
focused on broader topics like
groundwater recharge and wells.
That approach is modeled on
another successful podcast that’s
come out of the Drought Learning
Network. Come Rain or Shine has
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Despite an active North American monsoon this summer, agricultural producers
across the Southwest have continued to struggle with severe drought. Pueblo
County, Colo. Sept. 18, 2022. Photo submitted via CMOR.

been airing monthly since July
2020, with longer discussions on
climate science and adaptation
focused on innovative practices
and real-world examples.
Episodes have covered
everything from atmospheric
rivers and extreme heat to
desalination, public health and
beef production. Last year, they
did a mini-series on drought and
how it intersects with resource
management, mental health and
other issues.
“It also started up as a way to
try and reach an alternate
audience, not just the people
coming to Drought Learning
Network meetings,” said Aney of
the podcast, pointing out that,
while they focus on the
Southwest, episodes have been
downloaded across the world.
Come Rain or Shine is a
collaboration between the
Southwest Climate Hub and the
Southwest Climate Adaptation
Science Center (SW CASC),
another key partner within the
Drought Learning Network. It
is cohosted by Emile Elias, the
director of the Southwest Climate
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Hub, and Sarah LeRoy, SW CASC
Science Communications
Coordinator.
The podcast producers say
they’ve learned a lot from making
Come Rain or Shine that’s been
valuable as they’ve developed
Drought Discussion. Steele says
they’re particularly aware of the
importance of recruiting
agricultural producers to
participate and talk about their
experiences. “People want to hear
what their peers are doing, what
their colleagues are doing, what
their neighbors are doing,” said
Steele. Both she and Aney
encourage listeners of both
podcasts to submit feedback and
suggestions for topics to cover,
and to reach out if they want to
get involved.
“Having had the experience
of growing Come Rain or Shine, I
know it’s hard to get a podcast off
the ground,” said Aney of Drought
Discussion. “But we’re really
excited to see this happening.”
Bernadt, of the NDMC, seconded
that comment, stressing that
“every little bit helps in times of
drought.” ❍
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New research from the National Drought Mitigation Center
Leah Campbell
Communications Specialist

H

ere’s some of the research
NDMC scientists have
published in the past
several months.
Meeting the drought
information needs of Midwest
perennial specialty crop
producers (Haigh et al. 2022,
Journal of Applied Meteorology
and Climatology)
Climate models predict that in
the future the Midwest should
expect more intense storms, but
also more frequent periods of
flash drought, when extreme heat
and dry weather conspire to
produce rapid-onset drought
conditions.
Drought early warning is a
critical tool to increase the
resilience of agriculture in light
of these changing conditions; yet

most existing resources are
geared toward producers of
commodity row crops like
soybeans and corn. There is far
less information available for
producers of specialty crops like
tree fruits and nuts, even though
these operations are often the
most vulnerable to extreme
weather and the least able to cope
with changing conditions.
To improve their capacity to
address climate risks like
drought, specialty crop growers
need monitoring and prediction
tools tailored to their specific
needs and concerns. To that end,
Tonya Haigh, NDMC’s social
science coordinator, and her
colleagues have examined the
unique decision-making needs
and risks facing producers of
apples, grapes and cranberries in
the Midwest at different stages of
the growing season. The
researchers found that growers

Climate models project that the Midwest will experience more periods of flash
drought in the future, but relatively scant information and few resources are
available to specialty crop growers in the area. Filling this gap is one area of
research published by NDMC scientists in recent months. Warren County, Ky.
July 10, 2022. Photo submitted via CMOR
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are concerned about both the
short-term effects of drought on
crop yields and quality as well as
the longer-term impacts on future
production. They also found that
there are significant gaps in the
availability of relevant
information. As a first step to fill
that gap, the team developed
decision calendars specific to
each crop to highlight the critical
moments in which climate
service providers should focus on
developing resources for
specialty crop producers.
This research was published
in July in the Journal of Applied
Meteorology and Climatology with
collaborators from the University
of Wisconsin-Madison, the
National Integrated Drought
Information System, the
University of Colorado-Boulder,
the National Marine Fisheries
Service and the U.S. Department
of Agriculture.
Planning strategies and
barriers to achieving local
drought preparedness (Haigh et
al. 2022, Journal of the American
Planning Association)
Local governments play a
critical role in helping
communities prepare for, and
respond to, climate extremes like
drought. Planners are responsible
for identifying and implementing
appropriate, place-based
strategies that mitigate the
potentially devastating impact of
those extremes.
Despite the value of drought
mitigation planning for building
capacity and increasing
resilience, community-level
drought planning is relatively
rare. Instead, most drought
planning efforts are done at the
state-level. Where local drought
planning does occur, it’s usually
not a standalone effort, but part
of water management, land use
and hazard mitigation planning.
To better understand the current
landscape of community-level
drought planning, a team of
researchers, led by the NDMC’s

Fall | 2022

Bare ground and a dried pond in Stephens County, Okla. July 19, 2022. Photo submitted via CMOR.

Tonya Haigh, set out to
understand the perceptions of
local planners to different
drought mitigation strategies and
the barriers they face in
addressing drought. They
distributed a survey to hundreds
of American Planning Association
members from around the
country. The survey asked
respondents about their
experiences with drought
planning, the threats facing their
community and their capacity to
respond to those threats, as well

Follow us on Twitter
@DroughtCenter

Fall | 2022

as the relationships between
planners in their jurisdiction.
The researchers found that
local land use plans are a
potentially useful, though
underutilized, venue for drought
planning. They also found that
few respondents were interested
in, or in the process of,
developing standalone drought
plans. While funding didn’t
appear to be a major challenge,
the respondents identified several
barriers to drought planning
including political will, data

Find us on Facebook
@DroughtCenter

availability and coordination,
highlighting the importance of
better communication between
planners at different levels.
This research was published
in July in the Journal of the
American Planning Association
with colleagues at the University
of Nebraska-Lincoln, including
Cody Knutson, the NDMC’s
planning coordinator. ❍
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New tool makes U.S. drought impacts searchable by
state and drought level
Leah Campbell
Communications Specialist

T

hough droughts can have
long-term, widespread
consequences, it can be
hard to grasp their full impact.
But a new tool from the National
Drought Mitigation Center makes
it easier to see exactly how
drought has affected a state in the
past. NDMC’s database of drought
impacts documented by the news
media can now be filtered by
state, intensity of drought, sector
and season.
The State Impacts Tool adds
U.S. Drought Monitor status to
records from the Drought Impact
Reporter, organizing the
collection of impacts by drought
status, location and date. Results
can also be filtered by season,
weeks in drought and sector. The
database contains impacts
through 2021, including some
from U.S.-affiliated territories.
Development of the new tool was
made possible through support
from the U.S. Department of
Agriculture Office of the Chief
Economist.
“An earlier version of this tool
used a more limited range of
impacts, to demonstrate the value
of the concept,” said Kelly Helm
Smith, the assistant director of
the NDMC. “The criticism we
heard most frequently was that it
didn’t include all the known
impacts. Now it does, and people
can use the filters to cut down the
number of results to something
manageable.”
The Drought Impact Reporter
has systematically collected
drought impacts documented in
news reports since 2005. Drought
impact data can guide decisionmakers on where to direct relief
and help planners identify
underlying vulnerabilities to
address to avoid future impacts.
“A goal of planning is to better
understand the context of
drought for a particular region
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In a period of extreme drought in Massachusetts this summer, conditions
were comparatively lush compared to those out West. Drought impact
reports, though, showed that dry conditions and low water levels still
damaged crops, reduced navigation and distressed wildlife and forests.
Berkshire County, Mass. Aug. 14, 2022. Photo submitted via CMOR.

and sector so that people can
make more informed
management decisions,” said
Cody Knutson, NDMC’s planning
coordinator. “This tool allows
users to better understand how
the types of impacts change as
drought becomes more intense or
prolonged, which is essential for
identifying and implementing
effective drought measures.”
Smith adds that organizing
impacts by state and sector can
also illustrate the variability in
how drought manifests. “Drought
looks different in different
places,” said Smith. “It’s
important to understand the
range of possible impacts and
issues that can arise based on a
place’s climate, geography and
major industries.”
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That variability can be seen in
the sheer range of impacts that
are searchable in the new tool.
There are some that appear in
almost every state, like burn
bans, water restrictions and fires.
Some of the most common and
widespread impacts can be found
by filtering for the ‘Agriculture’
sector, including reduced crop
yields, changes in harvest and
poor pasture condition.
But the tool includes filters
for other sectors as well. Under
‘Plants and Wildlife’ are reports
of algae blooms in Florida,
increased conflicts with thirsty
black bears in Nevada and bark
beetle infestations in Idaho. In
the ‘Energy’ sector, users can
learn more about the impacts of
drought on hydropower
production and energy rates in
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California. Meanwhile, in the
‘Business and Industry’ sector,
there are reports of ski resorts
closing in Colorado, commercial
fishing restrictions in Alaska and
Christmas tree growers struggling
in Iowa.
Some of these impacts are
obvious, others less so. Some take
several weeks of drought to
appear, while others are evident
more quickly. And some impacts
are unique to certain states and
regions, while others are
widespread. The new tool
provides insight into these
patterns, highlighting the full
range of potential issues that
arise during drought and the
array of challenges that decisionmakers must confront when
planning for, and responding to,
drought.
“Impacts are important
because they help tell the story of
drought,” said Deb Bathke,
education coordinator for the
NDMC. “When we can link
physical indicators to impacts, it
helps turn drought into
something tangible that people
can understand.” ❍

Updates to the
Drought Impact
Toolkit
In the last few months, the
NDMC has made several
upgrades to the Drought
Impact Toolkit. Enhancements
to individual tools and a few
new ones help users track the
effects of drought and make it
easier for decision-makers to
anticipate and respond to
impacts. Check out the full
toolkit at
droughtimpacts.unl.edu.

State Impacts Tool

The new state impacts tool
associates all media-based
impacts from the Drought
Impact Reporter, 2005–2021,
with Drought Monitor status.
Users can reduce the number
of results with additional filters
for season, weeks in drought,
date range and sector. The
default view is all sectors on,
but when an individual sector
is selected, the tool only
displays results from that
sector. It uses AND search logic
if multiple sectors are selected
to narrow results further.
Some impacts occur at multiple
USDM levels. Check out our full
story in this edition of
DroughtScape to learn more
about the new tool.

Sample press release
for recruiting
observers

The NDMC has also
developed a sample press
release for climate service
providers and resource
managers to encourage
stakeholders to submit
Condition Monitoring Observer
Reports. The generic press
release includes language on
what CMOR is and how folks
can get involved. Climate
service providers, resource
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managers and others can
customize it to develop stateor event-specific CMOR
recruiting content that best
meets their needs.

Where to find
information from
individual and news
reports

The CMOR database (help
us “see more” drought)
provides a record of
geolocated, user-submitted
condition reports and photos
that can flag areas that might
need more attention or help
Drought Monitor authors
interpret complex weather
data. CMOR reports tend to be
what our CoCoRaHS colleagues
call “backyard scale,” with one
person reporting on what they
see at one point in time and
space. The Drought Impact
Reporter, meanwhile, records
impacts that are documented
in news reports, which are
generally larger in scale and
synthesize multiple sources of
information on how drought is
affecting people. Users of the
Drought Impact Reporter
should update their internet
bookmarks to go.unl.edu/
DIRdash to ensure they’re
using the current dashboard.

Under the Drought
Impacts Toolkit
umbrella

The Drought Impacts
Toolkit now includes the
Drought Impact Reporter,
CMOR, filtered and mapped
drought tweets, the Media
Drought Index and mapped
news stories, the Visual
Drought Atlas, the Drought
Impacts Multi-Tool (which
includes CoCoRaHS records)
and more. Users should feel
free to reach out to the center
(DIRinfo@unl.edu) with any
questions or ideas.

DROUGHTSCAPE

New interactive interface and export tool help users
visualize and customize U.S. Drought Monitor data
Leah Campbell
Communications Specialist

F

or anyone who tracks
drought conditions in the
U.S., the brightly colored
assortment of yellows, oranges
and reds of the U.S. Drought
Monitor map will be familiar.
Users can view the country as a
whole—or zoom into specific
regions and states—to visualize
the extent and severity of drought
any given week.
New tools from the National
Drought Mitigation Center have
turned the traditionally static
map of the USDM into a more
interactive interface where users
can zoom and pan across
different areas and overlay
Drought Monitor data with other
relevant information. They are
also able to download customized
USDM maps that best meet their
needs and interests.
“A common request for the
USDM website is the addition of
new geographic features on the
map,” said Brian Fuchs, a USDM

author and monitoring
coordinator for the NDMC. “It
was our goal to develop an
interface that gives people more
control over how they view and
download Drought Monitor
maps.”
The new interactive interface
includes both current and past
USDM maps so users can view
weekly drought conditions across
the U.S. and its territories all the
way back to 2000 when the
Drought Monitor began. They can
then overlay those maps with a
suite of jurisdictional reference
layers—including tribal lands,
federal lands, crop reporting
districts and political
boundaries—and other sources of
environmental data.
Users can map additional
layers such as precipitation and
temperature forecasts and
outlooks of how drought
conditions may change. They can
view current precipitation and
streamflow data and maps of
vegetation stress. They can also
view the dry-to-wet condition

monitoring observations
submitted via the crowdsourced
Condition Monitoring Observer
Reports (CMOR) system and the
Community Collaborative Rain,
Hail and Snow (CoCoRaHS)
citizen science network. Both of
the latter datasets help Drought
Monitor authors understand
conditions on the ground and
interpret complex weather data.
“The new tools provide
several novel options to give
users more control over how
they view the Drought Monitor,”
explained Jeff Nothwehr, a GIS
specialist for the NDMC. The
interface, he explains, not only
allows users to zoom in and out
of different areas, but it also
gives users easier access to a slew
of climate and weather
databases. “All of this valuable
information from a variety of
sources—the U.S. Geological
Survey, the Drought Center, the
National Oceanic and
Atmospheric Administration and
more—is now all together in one
place.”

A new interactive interface allows users of the U.S. Drought Monitor to view Drought Monitor classifications at
various spatial scales, overlaid by other relevant information like drought outlooks, current weather, vegetation
stress and recent geolocated condition reports.
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The new interactive map viewer includes a layer for crowdsourced reports of local conditions like this one
showing a dry riverbed in Bernalillo County, New Mexico. Easy access to these observations, and the ability to
overlay them with physical indicators of drought, can help users interpret complex weather patterns and
understand the on-the-ground impacts of drought. July 25, 2022. Photo submitted via CMOR.

Nothwehr adds that the new
tool will also provide a broader
set of options for exporting and
sharing USDM data. Currently,
users of the USDM can download
maps for a predefined set of
locations—including individual
states, regions and regional
climate centers—with reference
data limited to major rivers and
state and county borders. But a
new export tool, developed in
conjunction with the interactive
interface, allows users to create
customized versions of those
maps to better meet their
particular needs. With the export
tool, users are able to select a
unique display area and include a
larger set of reference layers,
such as roads, watersheds and
cities. It also gives users the
option of customizing map
elements like the legend and title
before downloading.
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The Drought Monitor is a
weekly assessment of the extent
and severity of drought in the
U.S. and its territories. It’s
released every Thursday based
on various sources of data
collected through the previous
week. It is not a forecast, though
users can now use the interactive
interface to overlay current
drought conditions with outlooks
for the coming month and season.
As of October 2022, temperature
and precipitation outlooks are
not mapped for Puerto Rico, and
current weather data is
unavailable for California and
much of the Northwest over
certain time periods. CoCoRaHS
and CMOR observations are also
only available for the previous 30
days and are an abbreviated
version of the full reports.
These new tools were
developed as part of a

18

cooperative agreement between
the NDMC and the U.S.
Department of Agriculture. “Our
ongoing goal is to work with our
partners like the USDA to find
new ways to increase the
accessibility and usability of the
Drought Monitor,” said Fuchs.
“The new interface and download
tool are important steps toward
that goal ensuring that we are
consistently meeting the needs of
USDM users.” ❍
Check out the new Map Viewer:
droughtmonitor.unl.edu/Maps/
MapViewer.aspx
Check out the new export tool:
droughtmonitor.unl.edu/Maps/
MapExport.aspx
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NDMC welcomes four new staff members
Leah Campbell
Communications Specialist

T

he NDMC welcomed four new staff members this summer to expand the center’s capacity in
communications, GIS and climatology. Read their bios on this and the following page.

Hasnat Aslam, GIS Specialist
Hasnat Aslam joined the National Drought Mitigation Center in
August 2022 as a Geographic Information Systems specialist.
Originally from Pakistan, Hasnat did his undergraduate work at the
University of the Punjab in physics and math, before receiving three
different master’s degrees in GIS, remote sensing and computer
science.
In 2020, Hasnat moved to Lincoln to begin his Ph.D. in Natural
Resource Sciences at the University of Nebraska-Lincoln, with a
specialization in climate assessment and impacts. At the NDMC, he
assists with different types of spatial analysis and data management
and helps build machine learning models to predict drought. “This
is a unique opportunity that provides me the flexibility to work in
both an operational and research environment at the same time,”
said Hasnat.

Leah Campbell, Communications Specialist
Back in June, Leah Campbell joined the NDMC as the new
communications specialist. She’s focused on translating and sharing
with the public the work the NDMC and our partners are doing
around drought monitoring and planning. She also assists with
outreach and technical writing and editing.
Prior to moving to Lincoln, Leah received her master’s degree in
science communications from MIT, working as a freelance science
journalist and as a writer for the MIT School of Science
communications office. Before that, she did her undergraduate
work in Earth sciences at Yale and spent several years as a disaster
researcher in North Carolina and in the environmental nonprofit
sector back in her home state of California. Working at the center,
she says, allows her to bring together these various experiences and
apply her knowledge of planning, environmental science and
communications.
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Brie Paladino, GIS Specialist
Also in August, the NDMC welcomed Brie Paladino, another GIS
specialist, to the team. Brie hails from the Bay Area of California but
has spent the last several years in Tennessee. She did her
undergraduate and graduate work in geology at Middle Tennessee
State University, graduating with a master’s degree earlier this year
in geosciences. Her thesis examined the impact of meteorological
drought on groundwater aquifers using NASA’s state-of-the-art
GRACE satellites.
At NDMC, Brie supports the center’s various geospatial research
and modeling efforts. “I’ve lived in places severely impacted by
drought, which influenced my education considerably,” said
Paladino of her decision to join the NDMC. “Working at the Drought
Center is a wonderful opportunity to help further drought science.”

Daniel Whitesel, Climatologist
Daniel Whitesel joined the NDMC in August through a joint
appointment with the High Plains Regional Climate Center. At the
Drought Center, Daniel will be doing research to improve existing
drought monitoring tools and create new ones in response to user
needs. It’s those tools, like the U.S. Drought Monitor, that first drew
Daniel to working at the NDMC.
A native of Louisville, Kentucky, Daniel received his
undergraduate degree at Western Kentucky University in
meteorology in 2020. Prior to his work with the center, he did his
master’s degree in Natural Resource Sciences with a specialization
in climate assessment and impacts at the UNL School of Natural
Resources.
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