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Register for the U.S.
Drought Monitor Forum
Register online for the U.S.
Drought Monitor Forum,
April 13-14 at the George
Mason University in Fairfax,
Va.
http://eastfire.gmu.edu/
DMF2011/index.htm

International Efforts
Canadian visitors discussed a
joint VegDRI effort.
page 16
Asian visitors were interested
in methods for crop forecasts
and estimates.
page 16
The NDMC worked with agricultural producers in Patagonia, Argentina, to establish
drought early warning.
page 15
NDMC climatologist Tsegaye
Tadesse and colleagues are
exploring opportunities to
address food security, especially in Ethiopia.
page 12
The NDMC bid farewell to visiting scientist Toshihiro Sakamoto, and looks forward to
continuing joint research.
page 13

Climate Adaptation for
Local Government
ICLEI USA has launched a
program to help local governments become more
resilient to hazards related
to climate change, including
drought.
page 11

La Niña Brings Southeast, Southwest Drought
The Climate
Prediction Center
forecast for
FebruaryApril 2011
shows that
it’s likely
to be drier
than normal
in Florida,
the Southeast and
along the Gulf Coast, and in an area centered over Arizona,
extending from California east to the edge of Iowa.
Winter Outlook and Fall Summary, page 2

Drought Returns in 2010
The area of the United States in drought hit an 11-year record
low on July 6, but the La Niña that developed in the second
half of the year brought drought back to the Southeast.
2010 Drought Overview, page 4

Impacts Emerge “Before” Summer Drought in East
Impact reports presaged development of full-blown drought in
the East, as heat and dry conditions combined.
2010 Impacts Overview, page 8

October-December Quarterly Impacts Summary
Texas and Indiana registered the highest numbers of drought
impacts in the last quarter of 2010.
October-December Impacts Summary, page 9

NDMC Elicits Missouri River Basin Recollections
The NDMC and the Center for Research on the Changing Earth
System worked with water managers in the Missouri River Basin to understand the past and anticipate future needs.
Urban Water Security in the Missouri River Basin, page 14

Woudenberg Coordinates Educational Booklet
Donna Woudenberg led a team that worked with Project WET
to produce Discover the Waters of Nebraska.
page 12
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Winter 2010-2011 Outlook and October to December Summary

By Brian Fuchs, Climatologist, National Drought Mitigation Center
Drought classifications are based on the U.S. Drought Monitor (USDM). For a detailed explanation, please visit http://drought.unl.edu/dm/classify.htm. The outlook integrates existing
conditions with forecasts from the National Oceanic and Atmospheric Administration’s Climate
Prediction Center: http://www.cpc.ncep.noaa.gov/
Outlook: La Niña is expected to continue to influence storm tracks for the United States over
the winter, with waters in the Pacific cooling through the end of February. The La Niña influence will contribute to ongoing dryness and drought in the southern tier of the United States
through the winter and into spring, with drought developing and intensifying from Arizona
to Florida and into the Carolinas. Improvements to drought in the Ohio River Valley and into
western Tennessee and northern Arkansas will continue, as a wet signal is prevalent for this
region during a La Niña.
Overview: During the last three months
of 2010, the area in drought (D1-D4) or
abnormally dry conditions (D0) increased
from 35.1 percent of the United States to
37.8 percent. As La Niña strengthened,
the expected weather patterns emerged,
with widespread drought developing
across the southern tier of the United
States. The amount of drought (D1-D4)
over the United States doubled over the
last three months of 2010, from 9.9 to
19.9 percent, mostly in the southern UnitUSDM
ed States. In Florida, only 25.4 percent
Nov. 16, 2010
of the state was experiencing drought in
early October, compared to 86 percent
at the end of the year. In Texas, only 2.4
percent of the state was experiencing drought in October, compared to 69.4 percent at the end
of the year.
October: October started off with 35.1 percent of the United States experiencing abnormally
dry or drought conditions, compared to 36.8 percent at the end of the month. Drought conditions increased from 9.9 percent to 13.3 percent, with much of the new drought in the Mississippi and Ohio River valleys as well as in Texas, Florida and Alabama. Drought intensity
decreased in portions of Hawaii, where the Big Island and Maui finally had enough rain to show
improvements and even no drought on portions of the islands. The western United States
had above-normal precipitation during the month, with much of the region receiving 200-400
percent of normal precipitation. Much of New England also received 150-200 percent of normal
precipitation in October. Drought decreased in Minnesota, Nevada, California, Arizona, Utah,
Idaho, and much of New England.
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October to December Summary, continued

November: Drought expanded in November as a dry autumn continued over the Southeast,
the Southwest and in Texas. Drought diminished along the Mississippi and Ohio River valleys,
as this region received 100-150 percent of normal precipitation during November. The month
started with 36.8 percent of the United States in abnormally dry or drought conditions, compared to 38.9 percent at the end of the month. The amount of drought increased slightly, with
the D1-D4 totals going from 13.3 percent to 14 percent. Most of the increase was in the D1
(moderate drought) category over much of Georgia, the Carolinas and Texas.
December: Improvements in the northern half of the United States and degradation in the
southern half characterized the drought situation for December. Drought and abnormally dry
conditions decreased from 38.9 percent to 37.8 percent during the month, but drought actually increased, as D1-D4 conditions increased from 14 percent to 19.9 percent, with steady
increases in both D2 and D3 during the month. Conditions remained wet over much of the
western United States, where 200-400 percent of normal precipitation was widespread from
Arizona to Montana. Reduction in drought over the west was widespread, with all drought being removed from California, Nevada and Oregon. Southern Arizona and New Mexico had moderate drought conditions develop as the La Niña influence continued to dry out the southern
tier of the country. At year’s end, drought was intensifying over many of the southern states,
with D3 (extreme drought) over 9.6 percent of Texas, 41 percent of Louisiana, 20.2 percent of
Florida and 13.3 percent of Arkansas.

Contact the National Drought Mitigation Center
P.O. Box 830988
Lincoln, NE 68583-0988
USA
ndmc@unl.edu
phone: (402) 472–6707
fax: (402) 472–2946

819 Hardin Hall
3310 Holdrege St.
School of Natural Resources
University of Nebraska-Lincoln
East Campus

National Drought Mitigation Center
http://drought.unl.edu/
DroughtScape
http://drought.unl.edu/droughtscape/droughtscapecurrent.htm
What’s New
http://drought.unl.edu/new.htm
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2010 Year in Review: Drought Returned with La Niña

By Brian Fuchs, Climatologist, National Drought Mitigation Center
Drought classifications are based on the U.S. Drought Monitor (USDM). For a detailed explanation, please visit http://drought.unl.edu/dm/classify.htm. The regional statistics referred to
below can be accessed via the U.S. Drought Monitor Archive, http://drought.unl.edu/dm/archive.html
Statistical milestones for the U.S. Drought Monitor (USDM) in 2010
Greatest
Greatest
Greatest
Smallest
Smallest
Smallest

extent
extent
extent
extent
extent
extent

of
of
of
of
of
of

D0-D4:
D1-D4:
D3-D4:
D0-D4:
D1-D4:
D3-D4:

39.09 percent of the U.S. on 11/16/2010
19.91 percent of the U.S. on 12/28/2010
1.98 percent of the U.S. on 12/28/2010
24.49 percent of the U.S. on 8/3/2010
6.60 percent of the U.S. on 7/6/2010*
0.02 percent of the U.S. on 2/23/2010**

* This was the smallest extent of drought shown on the USDM since the map
was first made in 1999.
** This was the smallest extent of D3-D4 since April 2000.

Drought in 2010 was somewhat atypical in
that its greatest extent was in the autumn and
winter months, and the smallest extent was in
July and August. Generally speaking, July and
August are the months most likely to be hot
and dry in North America. The lack of precipitation in the southern U.S. in late 2010 is a classic characteristic of La Niña, a months-long sea
surface temperature fluctuation in the Pacific
Ocean that affects climate around the world.
Southeast: As the year started, the southeastern United States was drought-free, with
USDM, July 6, 2010
only a small abnormally dry area along the
east coast of Florida. The region remained drought-free through the first half of the year, with
adequate moisture and no impacts related to any dryness. By early July, moderate drought
started developing over portions of Virginia and the Carolinas. By the end of summer, pockets
of abnormally dry conditions started to dominate the region, with areas of moderate (D1) and
severe (D2) drought emerging in Virginia and North Carolina. Moderate drought developed in
Alabama, Georgia and Florida. As La Niña developed in the Pacific Ocean, 13.6 percent of the
region was in drought, while 44.1 percent was either classified as abnormally dry or in drought
by the end of August. As the region continued to dry out through autumn, drought began to
take a firmer hold. Pockets of extreme drought (D3) developed in Florida and Alabama, with
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2010 Year in Review: Drought Returned with La Niña, continued

large areas of severe drought in Georgia and Alabama. By the end
of November, 50.1 percent of the region was in drought, with 20.3
percent in severe to extreme drought, and 87.1 percent abnormally dry or worse. Drought continued to develop, and by the end
of the year, moderate drought or worse had spread across 51.8
percent of the Southeast, with 23.6 percent of the region in severe
to extreme drought. Alabama, Georgia and Florida all had vast
areas of severe drought, with extreme drought mainly along the
east coast of Florida and Georgia.
USDM
Sept. 28, 2010

Northeast: A wet winter allowed
the Northeast to remain droughtfree into early spring. By late
April, abnormally dry conditions
developed, with a pocket of mod- USDM
erate drought in western Pennsyl- Dec. 28, 2010
vania. By the middle of summer,
much of Pennsylvania, Maryland, New Jersey and Connecticut
were experiencing abnormally dry or moderate drought conditions. By the end of August, moderate to severe drought had
developed over Maryland and West Virginia and it intensified
to extreme drought by early September. Moderate drought
was in Maine, New Jersey and Delaware through much of late
summer and into early autumn. Precipitation returned to the
region and all drought was eliminated by early December. By
the end of the year only 3.8 percent of the region was classified as abnormally dry.

South: The year started out with little
drought, but ended with 68 percent
of the region in drought. The region
was drought-free in January except for
two small areas in south Texas that
were in moderate to severe drought.
Conditions improved in Texas in January and February, so that the entire
southern region was drought-free by
the middle of February. But pockets
of dryness developed over the region
in March and April and by late April,
USDM
moderate drought returned, this time
Dec. 28, 2010
in Louisiana. Through late spring and
early summer, the epicenter of dryness
in Louisiana spread and started affecting adjacent regions by late June, when D1-D2 spread
into Arkansas and Texas. Extreme drought covered much of northern Louisiana. By the end of
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2010 Year in Review: Drought Returned with La Niña, continued
summer, needed rains brought some relief. But extreme drought remained in Louisiana and
D1-D2 spread throughout the southern Mississippi Valley. By the middle of October, D3 spread
through Louisiana, Arkansas, Mississippi and Tennessee, with greatest intensity in the Mississippi Valley. The strong La Niña-related impacts in the region became very obvious by early
December, when 41.2 percent of the region was in drought and 73.7 percent was abnormally
dry or in drought. By the end of the year, 68 percent of the region was in drought and 10.2
percent in extreme drought, with most of the D3 in Louisiana, Texas and Arkansas.
Midwest: The upper Midwest started the year
USDM
plagued by long-term hydrological impacts in
June 6, 2010
northern Wisconsin, Minnesota and the upper
peninsula of Michigan. Dryness spread through
the upper Midwest, and drought developed and
intensified in late winter and early spring. By
the start of summer, 12.4 percent of the region
was in drought, with northern Wisconsin and the
upper peninsula of Michigan experiencing extreme drought. By the end of summer, conditions
had improved to only 6 percent of the region in
drought and no extreme drought, but abnormally
dry conditions had spread as the Ohio River Valley dried out, with 23.4 percent of the region
abnormally dry or in drought. By the end of November, drought had developed throughout the
Ohio River Valley, with D3 in Indiana, Kentucky
and Missouri. Wisconsin, the upper peninsula of
Michigan and most of Minnesota were droughtfree by late November and through the end of the
year. By the end of December, improvements were widespread over the Ohio River Valley, as
the area received normal and above-normal precipitation. All the extreme and most of the severe drought
USDM
eased, with only the boot heel of Missouri remaining in
Dec. 28, 2010
D3 at the end of the year.
High Plains: A fairly quiet and drought-free year occurred for most of 2010 for the High Plains region. The
year started with only two small pockets of moderate
drought in southwest Colorado and northwest Wyoming. By late March, the moderate drought in southwest Colorado was eliminated, but moderate drought
developed in north central Colorado. The dryness in
western Wyoming deteriorated to moderate and severe
drought due to a dry winter snow season. As the summer approached, good precipitation over the region led
to improvement, with just two small pockets of mod
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2010 Year in Review: Drought Returned with La Niña, continued

erate drought in western Wyoming and a small pocket of moderate drought in north central
South Dakota. As a wet start to the summer turned dry along the front range of the Rocky
Mountains in Colorado and in western Nebraska, moderate to severe drought developed by the
end of autumn. By the end of the year, 19.6 percent of the region was in drought, with moderate and severe drought over eastern Colorado, western Nebraska and eastern Kansas.
West: A dry winter over much of the west had 30.6 percent
of the region in drought and 60 percent abnormally dry or
in drought at the start of the year. Much of Arizona was in
severe drought, with a small pocket of extreme drought in
northeast Arizona at the beginning of the year. By the end
of winter, conditions in the west had improved, with just
21.1 percent of the region in drought, but the dryness had
expanded so that 65.1 percent of the region was classified
as abnormally dry or in drought. By the start of summer,
only 13.4 percent of the region was in drought, as much of
the west experienced widespread precipitation at the end
of spring and the start of summer. Through the summer,
drought conditions improved, with only northern Arizona,
western Nevada, northeastern California and southern
Oregon remaining in drought. Throughout the autumn and
into the winter, conditions improved over much of the west,
with only southern Arizona and New Mexico seeing drought
developing as part of the typical La Niña pattern.

USDM, Jan. 19, 2010

Alaska: Central Alaska was in abnormally dry conditions through much of the first part of the
year with more than 40 percent of the state in D0 by June. A small area of moderate drought
was added in June, because precipitation deficits and low stream flows were widespread in the
state. Conditions improved over the summer and autumn in central Alaska, eliminating moderate drought, although dryness started to develop along the southern coast of Alaska.
Hawaii: Hawaii continued to have a drought-plagued year, with much of the state in drought
for most of the year. In January, 53.9 percent of the state was in drought, with extreme
drought on the Big Island. Early in March, exceptional (D4) drought was introduced on the Big
Island, with 82.3 percent of the state in drought and 99.6 percent of the state in abnormally
dry or drought conditions. Extreme drought developed on Maui, Molokai and Kauai during the
summer months. Precipitation helped to ease drought in Hawaii by early November, with 32.2
percent of the state in drought by the end of the year.
Puerto Rico: Drought was not a concern in Puerto Rico in 2010.
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Overview of U.S. Drought Impacts in 2010

by Denise Gutzmer, Drought Impact Specialist
The NDMC added 2,641 impacts to the Drought Impact
Reporter in 2010. Drought
severity and spatial extent
were relatively minor for the
year, compared to the past
ten years. The majority of
impacts reported during the
winter and spring were related
to the possibility of limited irrigation water supplies in California and southern Oregon.
In Wisconsin, low water levels
hindered navigation on the
Wisconsin River and reduced
hydropower generation in the
spring. Drought began developing in Louisiana in April and
continued throughout 2010.
The number of impacts increased significantly in the
summer as extreme heat combined with a lack of rainfall to produce a wave of drought impacts along the East Coast before the Drought Monitor reflected the developing drought.
Farmers from North Carolina through New Hampshire watched their crops wither in the stifling
heat, while communities urged water conservation as supplies became depleted. In Indiana
and Kentucky, there were numerous fire restrictions and reports of reduced crop yields. Dry
conditions led to sporadic burn bans in eastern Texas. Toward autumn, the number of drought
impacts declined due to the end of the growing season and other factors.
Hawaii
Hawaii was the only state that reached exceptional drought and that had portions of the state
remaining in extreme drought for the duration of 2010. The Big Island was hardest hit, but the
entire state experienced some degree of damage and production loss. Ranchers struggled to
provide adequate food and water for their cattle since pastures were dry. Despite these efforts,
cattle had lower conception and higher mortality rates. Farmers irrigated their crops at a great
cost, but lost production. Orchids, coffee, macadamia nuts, protea and many other crops did
not produce well, if at all. Many residents on the southern end of the Big Island rely on water
catchment systems rather than municipal water supplies and had to have water trucked to
their homes, while water restrictions continued for many areas as supplies dwindled. As habitat dried out, wildlife approached irrigated fields and consumed produce, and encroached on
residential areas in search of food and water. Illegal hunting and fire danger also resulted from
ongoing drought.
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Summary of U.S. Drought Impacts, October-December 2010

by Denise Gutzmer, Drought Impact Specialist
The NDMC logged 415 impacts in the
Drought Impact Reporter in the last
quarter of 2010 as the severity and
extent of drought increased in the
south and southeastern portions of the
U.S. Wildfire threats increased in most
states as drought worsened, leading to
many restrictions on burning.
Texas’ respite from drought was shortlived, with 75 impacts reported for the
last quarter of 2010. Dry conditions
led to a rise in the number of active
burn bans, as many counties chose to
protect life and property by restricting
burning. The lack of precipitation also
forced farmers to begin feeding their
livestock hay early since winter wheat
and other crops for grazing failed to emerge.
Indiana, with 45 impacts, also saw an uptick in the
number of fires and burning restrictions, notably in the
southern half of the state where drought was worse.
Florida had 29 impacts listed, where wildfire threats rose
across the state as dry conditions combined with dry
vegetation from recent freezes. Several water districts
called for water conservation. Kentucky had 22 impacts,
with agriculture the sector most affected by drought. Tobacco growers were frustrated to find that dry conditions
dried their burley tobacco too quickly, causing the leaves
to turn an undesirable shade of brown that brought a
lower price. In Tennessee, the fire danger was high,
prompting restrictions on burning in the western part of
the state. The 20 impacts listed for Alabama reflect the
elevated fire danger and postponement of crop planting
due to the dry soil. Drought is easing for Hawaii, but fire
restrictions, water shortages and a lack of suitable pasture continue. California is drought-free, for a change,
according to the Drought Monitor, but a spokesman for
the California Natural Resources Agency said former Gov.
Schwarzenegger’s emergency drought declaration would
be in effect until there is an executive order to end it.
Sandy Cooney, the spokesman, was quoted in the San


Pastureland just outside of Waimea, in
South Kohala, Big Island, Hawaii. Photo
courtesy of Andrew Cooper, submitted to
the NDMC photo gallery.
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Summary of U.S. Drought Impacts, October-December 2010, continued

Francisco Chronicle Dec. 29: “Our situation when it comes to water is so precarious that we
should probably remain in a drought situation until we can figure out how we can better deliver water to the entire state. We’re in such a world of hurt that perhaps there is logic that we
always remain in a drought situation. Clearly the next governor will have this issue at the top
of his list.”
Listed below are representative impacts taken from the Drought Impact Reporter (http://
droughtreporter.unl.edu/).
Texas
The Canadian River Municipal Water Authority spent $1 million pumping water into the intake
tower on Lake Meredith, north of Amarillo, because water no longer flowed over the gate into
the tower. Amarillo Globe-News, Oct. 14
Farmers postponed or had just started to plant winter pastures in Harrison County in extreme
eastern Texas since it was so dry, according to the AgriLife Extension agent based in Marshall.
Wichita Falls Times Record News, Nov. 5
Increased salinity from the lack of rainfall killed marsh grasses in the Justin Hurst Wildlife Management Area and other wetlands on the Gulf Coast, and waterfowl hunts at the Champion
Lake Unit of the Trinity River National Wildlife Refuge in southeastern Texas were canceled
because water levels were too low. Houston Chronicle, Dec. 22
The governor of Texas announced a wildfire-threat disaster for 244 of Texas’ 254 counties and
ordered all means necessary to be used to deal with the fire danger. Fort Worth Star-Telegram, Dec. 22
Indiana
Seventy-three of the 92 counties in Indiana had restrictions on outdoor burning due to dry conditions and high fire danger, according to the Indiana Department of Homeland Security. Evansville Courier and Press, Oct. 14
About 100 farms and 150 non-agriculture groups in southern Indiana were asked by Indiana’s
Department of Natural Resources to voluntarily restrict water use after drought conditions triggered the state’s Water Shortage Plan into effect. Louisville (KY) Courier Journal, Oct. 19
Christmas trees planted on a tree farm in Noblesville perished in drought conditions from insufficient rainfall and had to be replanted. Muncie Star-Press, Nov. 7

Drought Impact Reporter, Oct. 1-Dec. 31, 2010

10
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ICLEI Providing Local Governments with Assistance on Climate Adaptation

Local governments that want to plan for drought and other anticipated effects of climate change will find a collection of resources at
ICLEI - Local Governments for Sustainability USA. ICLEI is an international, non-profit membership organization of local governments
that are committed to climate protection, clean energy, green jobs,
and sustainability.
In November, ICLEI USA unveiled Climate Resilient CommunitiesTM , a climate adaptation program for local governments. Eight cities and counties signed on as inaugural adaptation communities, and they will receive additional technical support throughout the year to advance
their community’s resilience. One of the resources in ICLEI’s CRC program, which is available
to ICLEI’s more than 600 member communities, is a trial version of the Adaptation Database
and Planning Tool (ADAPT), a planning tool that guides users through building community support for adaptation, conducting a climate vulnerability assessment, setting goals, and implementing adaptation strategies. In addition to this resource, ICLEI USA’s Adaptation page also
includes free resources, such as the Guide to Community Drought Preparedness developed by
the NDMC and partners.
“Local governments have a responsibility to protect people, property, and natural resources,”
said Martin Chavez, ICLEI USA executive director and former three-term mayor of Albuquerque, N.M. “These leading communities wisely recognize that climate change is happening now,
and that they must begin planning for impacts that will only become more severe in the coming decades.”
More intense, more frequent drought is among the list of climate extremes that global change
is likely to bring, according to the Intergovernmental Panel on Climate Change and other
mainstream scientific analysis. Other widely acknowledged effects that ICLEI emphasizes are
extreme heat waves, more frequent severe storms and floods, water shortages related to
drought, increased smog and air pollution, and rising sea levels.
The forms of assistance that ICLEI offers through Climate Resilient Communities include access to state of the art climate impacts science, technical assistance for assessing vulnerability
and implementing a resiliency plan, success stories and case studies, training for staff, and
online networking.
For more information about ICLEI USA’s Climate Resilient Communities adaptation efforts,
please visit http://www.icleiusa.org/adaptation.

11
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Discover the Waters of Nebraska Builds Awareness Early

The NDMC’s Donna Woudenberg spearheaded development
of Discover the Waters of Nebraska, an educational booklet
developed by the University of Nebraska-Lincoln and Project
WET for students in grades 4-6. The booklet is being distributed state-wide to 4-H, extension educators, schools, natural
resources districts, scouting offices, and others, with major
support from UNL Extension.
Elbert Dickey, UNL Extension dean, said, “Water is essential to
Nebraska, and this publication is designed for young learners
as they prepare to be stewards of Nebraska’s resources.”
Discover the Waters of Nebraska invites readers to spend a
day as a Nebraska farmer, investigate a tornado through the
story of a storm researcher, and travel the “Flyway Highway”
as a Sandhill Crane while learning about Nebraska’s many
water wonders. The colorful, 24-page activity booklet teaches
children seven to 12 years old where water comes from, how
we use it, how to conserve and protect it and the relationships
between weather, climate and water—all in a fun and interactive way.
“The younger they’re introduced to these ideas, the more it will get to be part of who that person is,” Woudenberg said.
Tadd Barrow, a School of Natural Resources Extension educator who focuses on water quality,
said, “This booklet will provide the next generation of policy makers and resource managers
a fun, interactive and creative way to learn about the diverse water resources unique to the
state of Nebraska.”
Woudenberg and others helped Project WET come up with the ideas for Discover the Waters of
Nebraska, based on input from teachers, environmental educators and others in three meetings across the state. Other main collaborating organizations were the Lower Platte River
Corridor Alliance and 4-H. Project WET, a non-profit organization based in Bozeman, Mont.,
promotes water education state by state and around the world.

Tadesse et al Explore Collaborative Opportunities to Address Food Security

Dr. Tsegaye Tadesse, NDMC climatologist, and two colleagues from the University of NebraskaLincoln went to Washington, D.C., for early December meetings to explore collaborative opportunities to address food security. The three were part of an interdisciplinary group from the
University of Nebraska-Lincoln that includes social, biological and physical scientists familiar
with Ethiopian language and culture. They had meetings with representatives of the Ethiopian
Embassy, the U.N. Food and Agriculture Organization, the State Department, the Gates Foundation, the U.S. Department of Agriculture, Howard University, DuPont Seed Company, the
Congressional Hunger Center, and InterAction, a network of non-governmental organizations.
12
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NDMC Bids Sakamoto Farewell But Looks Forward to Collaboration

Dr. Toshihiro Sakamoto, a visiting scientist who left in October 2010, laid the groundwork for
research on specific aspects of remote sensing, crop phenology monitoring, and drought in
his two years at the National Drought Mitigation Center. Dr. Sakamoto worked closely with Dr.
Brian Wardlow of the NDMC, as well as Dr. Anatoly Gitelson of UNL’s Center for Advanced Land
Management Information Technology (CALMIT), Dr. Sashi Verma of UNL’s Carbon Sequestration Program (CSP), and Dr. Tim Arkebauer of UNL’s Department of Agronomy. Sakamoto was
from the National Institute for Agro-Environmental Science Ecosystem Informatics Division in
Japan and his two-year residency at the NDMC was funded by Japan’s Society for the Promotion of Science (JSPS) Fellowship Program.
His research focused on:
1) Crop phenology detection using time-series
MODIS data, particularly
looking at the impact of
drought stress during
critical crop growth stages
that influence crop yields.
2) The use of MODIS-derived phenology maps to
assess inter-annual variations in the spatial and
temporal patterns of corn
developmental stages
across the U.S. Corn Belt,
which was validated by
comparing satellite-based
results with crop progress
statistics from the USDA
Visiting scientist Toshi Sakamoto and NDMC GIScience Program Area Leader Brian
National Agricultural StaWardlow presented research at the Fourth Global Vegetation Workshop at the Unitistics Service from 2001
versity of Montana.
to 2008.
3) The development of low-cost techniques using a standard, commercially-available digital
camera system to monitor seasonal changes in crop biophysical parameters. Such a system
holds considerable promise for acquiring basic vegetation phenology and condition information
for climate change and variability studies, which can be collected through this low-cost, closerange remote sensing approach, which could be deployed across multiple observation locations
for large geographic areas.
4) A simple gross primary production (GPP) model for corn using a combination of MODIS data,
shortwave radiation data, and phenology information was developed and was shown to have a
high level of estimation accuracy when compared with observed GPP over UNL’s CSP test fields.
He concluded that “it is possible to estimate the key crop developmental stages of corn and
soybeans from time-series MODIS data, with high accuracy, from a pixel scale to a regional
scale,” and plans further collaborative research with the NDMC and other researchers at UNL.
13
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NDMC Gathers Input on Impacts of Decade-long Drought and Wet Periods
on Urban Water Security in the Missouri River Basin

The NDMC helped conduct a workshop, “Impacts of Decade-long Drought and Wet Periods
on Urban Water Security in the Missouri River Basin,” Nov. 16-17 in Lincoln, Neb., for water
system managers. Vikram Mehta of the Center for Research on the Changing Earth System
(CRCES) is the lead investigator on a project to better understand the potential applications
of long-term climate outlooks based on decadal climate patterns. This was the third of three
workshops, following one in Kansas City, April 27-28, 2009, and another in Helena, Mont.,
June 24-25, 2009.

Doug Kluck, left, from NOAA Climate Services in Kansas City, and Joel
Christensen, vice president of water operations for Omaha Metropolitan
Utilities District, recorded information during a focus group discussion
on the potential use of decadal outlooks.

Cody Knutson and Nicole Wall from the
NDMC led a sticky wall exercise to elicit recollections of impacts from past droughts.

The purposes of this workshop were:
• for researchers to demonstrate to stakeholders that climatic events on the decadal scale
have major effects in the MRB, including major droughts and wet periods.
• to gather information from stakeholders about the effects of droughts in the 1980s and the
most recent drought period during the 2000s, as well as the prolonged wet period of the
1990s, on urban water security in the MRB.
• to explore the potential for developing future decadal climate outlooks and potential management options that would ensure urban water security through droughts and wet periods.
Approximately 20 stakeholders and policymakers representing federal, state, and local governments, universities, and private sector organizations in the Basin participated in the workshop. Vikram Mehta and Norm Rosenberg gave presentations regarding the current and future
potential of decadal climate outlooks for the basin. Rolf Olsen from the U.S. Army Corps of
Engineers presented the impacts of historical floods and drought in the basin, and Doug Kluck
of NOAA Climate Services gave an overview of what data and information are available from
this newly created program within NOAA.
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Winter 2011

NDMC Advises Patagonian Region

Mark Svoboda and Brian Wardlow traveled to Viedma, Argentina, in October 2010, where Svoboda
gave a keynote address on drought early warning
and mitigation to the 33rd Argentine Congress of
Animal Production.
The preceding day, they worked with a group of
agricultural producers at Sociedad Rural de Viedma
on establishing an agricultural drought monitoring system for the Patagonia region, with Wardlow
providing expertise on drought and remote sensing,
and Svoboda addressing climatology-based drought
monitoring. The group was particularly focused on
range and pasture conditions.
The group discussed data networks and gaps, including the need for drought impact information,
and was coming up with a proposal for an agriculture-oriented drought early warning system in Patagonia that would complement the drought indices
that the Argentine Meteorological Service produces.
Above, Mark Svoboda at the 33rd Argentine
Congress of Animal Production.
Left, drought in Patagonia created dusty conditions for sheep. Wardlow observed that drought
impacts were closely tied to land use decisions,
with dusty roadsides and green pastures next to
one another.
Below, the NDMC travelers drove through a dust
storm north of Viedma.
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Winter 2011

NDMC Hosts International Delegations

A delegation from India
and Bangladesh visited the
National Drought Mitigation
Center on Monday, Oct. 25,
as part of a 10-day U.S.
trip. Their focus was on the
methodology used by the
National Agricultural Statistics Service of the U.S.
Department of Agriculture
(USDA) to prepare crop
forecasts and estimates,
and on how other agencies and organizations such
as the NDMC contribute to
assessing weather and crop
conditions. The visit, sponsored by the USDA’s Cochran Fellowship Program,
was a follow-up to a highlevel delegation to Washington in August. The Indian
government is working
to improve forecasting for
farmers, after a poor harvest
in 2009 following an insufficient monsoon season.

Visitors, NDMC scientists and USDA hosts included, from left, Shameem Hassan
Bhuiyan, Meteorologist, Bangladesh Meteorological Department; Janakiraman
Srinivasan, Under Secretary, Department of Agriculture & Cooperation, Indian
Ministry of Agriculture; Dalip Singh, Statistical Adviser, Indian Ministry of Agriculture; Ramaprosad Samui, Deputy Director General, Agrimet, India Meteorological Department; Tsegaye Tadesse, Research Scientist, NDMC; Venkata
Rama Sesha Sai Mullapudi, Head Scientist, Agriculture Division, Indian National
Remote Sensing Centre; Mark Svoboda, Monitoring Program Area Leader, NDMC;
Sanjeev Gupta, Joint Secretary, Agriculture, Government of India; Brian Wardlow,
GIScience and Remote Sensing Program Area Leader, NDMC; Neeraja Adidam,
Director, Crops & National Food Security Mission, India Ministry of Agriculture;
Mark R. Miller, International Programs Office, NASS, USDA; Dean C. Groskurth,
Director, USDA NASS Nebraska Field Office; Michael J. Hayes, Director, NDMC.

On Nov. 3 and 4, the NDMC hosted visitors from Canada and the U.S. Geological Survey’s EROS lab in South Dakota to
discuss plans to extend VegDRI coverage into Canada. The Canadian visitors
also met with Melissa Widhalm and Kelly
Helm Smith regarding the U.S. Drought
Impact Reporter. The Nov. 3 group, from
left, included Jess Brown, EROS; Dr.
Tsegaye Tadesse, NDMC; David Waldren
and Trevor Hadwen, both from Canada’s
National Agroclimate Information Service
in Saskatchewan; Chris Poulsen, NDMC;
Dr. Brian Wardlow, NDMC; and Karin Callahan, NDMC.
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