


Another Nebraska researcher working on drought moni-
toring is biologist Dave Greegor. A primary faculty affiliate
with the division’s new Center for Advanced Land Man-
agement Information Technologies, he was on leave last
year from Nebraska Wesleyan University to examine the
relationship between ecological and climatological systems.
Greegor relies on data from space-borne remote-sensing
systems. Over the last few years, he has been analyzing
data from weather satellites to determine the response of
the state’s vegetation to short-term and long-term climatic
periods.

Why use coarse-resolution data from the National Oceanic
and Atmospheric Administration (NOAA) satellites instead
of the more common, finer resolution data from Landsat?
Greegor explained:

*“You can get a lot more area covered per scene for sig-
nificantly less money than for Landsat. Another advantage
is frequency of coverage; you can get daily coverage with
the meteorological satellites as opposed to every 16 days
for Landsat. The obvious disadvantage is the resolution, but
if you want to get general regional conditions of vegetative
health, you may not be concerned with isolating a single
field (as with Landsat).”’

One of Greegor’s goals is to regulatly produce real-time
greenness and climate-image maps for the Central Great
Plains using NOAA satellite data. Then he wants to relate
these maps to drought monitoring and prediction.

“If you’re interested in drought monitoring, the key would
be to monitor these conditions on a regular basis, weekly
or perhaps even daily,”” Greegor explained. Using an index
devised for vegetative greenness, or photosynthetic capac-
ity, he has been able to monitor the health of the state’s
vegetation to assess where stress may be starting to occur
from one week to the next.

Greegor explained that his work is similar to that of
Compton J. Tucker, a researcher in remote sensing at the
Goddard Space Flight Center in Greenbelt, Md., who has
shown that data acquired through NOAA’s advanced very
high resolution radiometer (AVHRR) has predictive value.
Tucker correlated AVHRR results with ground-truth data to
show the onset of drought in the sub-Saharan and Sahel
regions of Africa from 1983 to 1985. Tucker spoke on
‘‘Satellite Remote Sensing of Drought Conditions’” Sept.
29 at the International Symposium on Drought. He described
his procedures during a session on the prospects for tech-
nological monitoring of drought that Hubbard led off with
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a presentation on ‘‘Surface Weather Monitoring and the
Development of Drought and Other Climate Information
Systems.”’

analysis of filtered NDVI against precipitation.)

Landsat multispectral scanner imagery produces a narrow
scan of relatively high ground resolution for about 80 square
meters, whereas NOAA weather satellites, while having less
spatial detail, provide daily worldwide coverage at a reso-
lution of about 1 square kilometer. Both are examples of
remote-sensing systems, which involve recording and ana-
lyzing electromagnetic energy—visible light, infrared ra-
diation or any other form of wave-tramsmitted energy—
without having contact with the observed phenomena. Such
systems provide a way to detect vegetative conditions across
large areas. Satellite data offers an objective way to deter-
mine exactly what levels of photosynthetically active energy
are being intercepted by plants, Greegor said. This data can
then be used to refine our understanding and mapping of
the various systems of vegetation.

Tucker said, ‘‘By comparing several years of satellite data
that quantify the photosynthetic capacity of plant canopies,
comparisons can readily be made between or among years.
Combinations of visible and near-infrared reflected radiation
can be used to estimate the intercepted fraction of photo-
synthetically active radiation. It is our opinion that data such
as we have presented, when available for multi-year periods,
will provide the means to identify areas of drought in sub-
Saharan Africa within a few days of the end of a given
year’s growing season.”’

Drawing on the work of Tucker and others, Greegor has
been looking at the dynamics of Nebraska’s climate and its
effects on the state’s ecological regions by examining the
spectral ‘‘signatures’” of its vegetation. His work has ap-
plications that include, but are not limited to, drought mon-
itoring, he explained. He and James Norwine, a climatologist
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at Texas A & I University in Kingsville, Texas, have used
weather-satellite data to assess moisture gradients across
Texas and Nebraska as they relate to distinct ecological
regions.

Grasslands offer a unique opportunity to study a vege-
tation type that exhibits dramatic changes in productivity
over a relatively short period of time, Greegor explained.
His study transect passes through three major natural grass-
land types: tallgrass prairie in the east, Sand Hills prairie
in between and shortgrass prairie in the west. The precip-
itation gradient, while not as steep as the Texas gradient,
ranges from about 30 inches to 15 inches.

Following roughly the same contours as the moisture
gradient is the remotely sensed, vegetative greenness gra-
dient, a correlation that may represent a greater complexity
of interaction than one might think, Greegor said. A central
question among climatologists and ecologists has been how
to better define exactly what are the interactions and feed-
backs between climate and plant life, he added. By checking
remotely sensed data against surface-weather data such as
that provided by CAMaC’s automated network, Greegor
and Norwine hope to ‘‘fine-tune’’ their understanding of
such interactions.

In both Texas and Nebraska, the greenness gradient for
the summer period of AVHRR readings correlated better
than those taken during spring or fall—periods of less pho-
tosynthetic activity. In one analysis, the greenness gradient
also related well with an index for long-term precipitation,
leading them to ask whether certain vegetation types
might be responding more directly to the patterns of the

long-term climate rather than the more recent climate. These
preliminary results point to the need for further examination
of large-scale models of earth processes to determine the
exact nature of long-term and short-term climatic effects,
Greegor said. These processes include atmospheric circu-
lation patterns and their effect on ecological systems, for
example. AVHRR data allows climatologists and ecologists
to establish a broad foundation of global, macro- and meso-
scale vegetation and climatic patterns; these can then be
checked against more detailed Landsat and ground data.

Since this kind of research is in its early stages, Greegor
and Norwine have several objectives for further study; among
them is evaluating soil characteristics and types along the
sampling transect to determine the feasibility of incorpo-
rating a soil “‘term’’ into their model; another goal is de-
veloping an AVHRR fire-index model for Nebraska
grasslands, which will be pursued in conjunction with the
work of Don Westover, associate forester and fire program
coordinator with the IANR forestry, fisheries and wildlife
department.

Ultimately, the combination of finer resolution imaging
such as Landsat with AVHRR sensing will yield better and
more specific results than either alone, Greegor said. And
according to Kenneth Hare, keynote speaker at the drought
symposium and chair of the Canadian Climate Program
Planning Board, the use of weather-satellite data is crucial
to understanding the meso-scale, in which there is more
detail than in most climatologists’ maps. Understanding the
meso-scale is the key to understanding drought, Hare added.

State Drought-Response System
Coordinated to Prevent Crises

By Pat Larsen
Editor, CSD

“‘We may say truthyully that we scarcely know a drought
when we see one. We welcome the first clear day after
a rainy spell. Rainless days continue for a time and we
are pleased to have a long spell of such fine weather.
It keeps on and we are a little worried. A few more days
and we are really in trouble. The first rainless day in
a spell of fine weather contributes as much to the drought
as the last, but no one knows how serious it will be until
the last dry day is gone and the rains have come again
. . . we are not sure about it until the crops have with-
ered and died.”’
—I. R. Tannehill, Drought,
Its Causes and Effects

Drought experts refer to droughts as ‘‘non-events’’ be-
cause they creep up on you. Most people really don’t know
they are happening. Suddenly, it seems, conditions are crit-
ical. Then the designated agencies begin to respond, ac-
cording to natural resources policy makers. The statewide
drought of the 1970s, for example, was already in its third
year in 1977 when Nebraska began to officially respond.

To forestall such crisis-oriented responses to drought,

former Gov. Bob Kerrey called for plans for the Nebraska
Drought Assessment and Response System (DARS) on Jan.
15, 1985. Immediately after presenting his State of the State
address to the Nebraska State Legislature, he met with the
newly appointed drought task force. Kerrey asked Dayle E.
Williamson, director of the Nebraska Natural Resources
Commission (NRC), to head the effort to develop the sys-
tem. In addition, one of the first briefings Gov. Kay Orr
will receive will be on the DARS.

Two crucial components of the system are the Moisture
Situation Committee, chaired by Vince Dreeszen, director
of the University of Nebraska Conservation and Survey Di-
vision, and the Coordination Group, chaired by Williamson.

The Moisture Situation Committee is responsible for re-
porting conditions that suggest drought may occur or is
actually occurring. ‘‘In that sense, it is a key component of
DARS and is a first alert for assessment and possible gov-
ernmental action,’’ Dreeszen said.

The committee meets during the first week of April each
year and as often as is appropriate to assess, monitor and



report on precipitation, streamflow, groundwater, reservoirs
and soil moisture. Members of the committee offer water-
supply and moisture data in tables, charts, maps and reports,
which the committee then evaluates.

In addition to the chairman, the committee is composed
of representatives of the National Weather Service, the NU
Center for Agricultural Meteorology and Climatology, the
Nebraska Department of Water Resources, the state office
of the Water Resources Division of the U.S. Geological
Survey and the U.S. Department of Agriculture Soil Con-
servation Service (SCS). Input from other agency represent-
atives or specialists is requested as needed.

The Coordination Group has representatives from the
state’s departments of agriculture and health, Civil Defense
Agency, NRC, Policy Research Office, and the USDA Ag-
ricultural Stabilization and Conservation Service (ASCS),
the Federal Crop Insurance Corporation, the Moisture Sit-
uation Committee and the Cooperative Extension Service.

As an example of assessing drought impacts, Arley Lar-
son, an economist with the NRC, cited a crop model that
might be used to show how much grain yields would de-

To forestall such crisis-oriented responses to
drought, former Gov. Bob Kerrey called for
plans for the Nebraska Drought Assessment and
Response System (DARS) on Jan. 15, 1985.
Immediately after presenting his State of the
State address to the Nebraska State Legisla-
ture, he met with the newly appointed drought
task force .

crease if rain didn’t come by the end of a hypothetical
growing season. But if it did rain, the impact of 1, 2 or 3
inches of rain would be much different, depending on the
amount, With a computer-aided estimate of the possible
impacts before harvest, plans could be made for different
scenarios for all sectors of the economy.

Another tool in drought prediction is the Agricultural
Climate Situation Committee, which receives information
weekly from county agents. This committee is a group of
specialists from the extension service, the state Department
of Agriculture and the USDA Statistical Reporting Service.
They meet weekly during the growing season to analyze the
weather’s impact on Nebraska’s agricultural operations. Ad-
visories are released to the public each week.

Williamson said that this committee provides information
that triggers what must be done on up the line. ‘‘It’s a very
useful committee in the scheme of drought predicting,’’ he
said. Soil-moisture reports from SCS are coordinated with
this committee’s reports to broaden the picture regarding
any possibility of drought.

With the organization of the DARS, Nebraska is better
prepared to cope with droughts by having a system that can
monitor, assess and respond. A description of the system
was published by the NRC in April 1986.

Specific objectives of the system are to:

—Provide timely and systematic collection, analysis and
delivery of drought information,

—Establish criteria for start-up and shut-down of assess-

ment and response activities by state and federal agencies
during drought emergencies,

—Provide an organizational structure to assure the flow
of information and to define the duties and responsibilities
of all agencies,

—Maintain a current inventory of responsibilities of state
and federal agencies in assessing and responding to drought
emergencies,

—Provide a mechanism for improvement of methods of
assessing the impacts of drought on agriculture and industry.

Williamson stressed that this system is not a drought-
response plan as such, but rather a system to facilitate a
smooth coordination of existing drought-response programs
available through state and federal agencies.

Agencies that provide drought assistance include the
Commodity Credit Corporation (CCC), ASCS, SCS, the
Small Business Administration, the Cooperative Extension
Service and the Farmers Home Administration. In each
county, officials of the county ASCS, SCS and FmHA of-
fices and the county extension agent work together as a
county emergency board, meeting regularly and submitting
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reports to the state ASCS office to alert the State Emergency
Board of extreme deviations in weather patterns and poten
tial damages that may result. Ultimately, the governor’s
office could ask the U.S. Secretary of Agriculture for an
emergency declaration.

A part of the plan was tested when a near-drought oc-
curred in northwestern Nebraska in 1985. ‘“We had a num-
ber of meetings, and we devised a system to keep the governor
informed of events in brief form,”’ Williamson said. And,
‘“With the governor’s interest in the (NU computerized)
AGNET communication system, that’s the way we trans-
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mitted information,’” he said. *‘This provided a very quick,
readable form.”’

Nebraska has “‘spot’” droughts, or short-term droughts,
nearly every year, Williamson said, and 1986 was a little
dry in some areas but nothing that would cause the system
to be exercised. A long-term drought would be comparable
to the 1930s drought or anything that lasts more than three
years.

Larson added that in 1985 a semi-drought also was de-
veloping in southeastern Nebraska. That led to requesting
SCS to do some soil-moisture testing. Up until then SCS
had not been a part of DARS. This contributed to testing
the system since SCS has representatives in each county to
monitor soil moisture.

In the past, droughts were officially declared by the pres-
ident or the U.S. Secretary of Agriculture. At this point,
the ASCS could sell the CCC grain as livestock feed at a
substantially reduced price. And sometimes, during drought,
ASCS will allow cattle to be grazed on set-aside acres that
normally wouldn’t be available for grazing. In 1985, farmers
hit by the spot drought in the northwestern part of the state
were able to buy CCC grain stocks.

Emergency assistance could have been provided during

the 1977 drought when the water supply for the city of
Auburn was threatened by reduced well yields as water
levels declined. If this recurred to a dangerous point, the
U.S. Army Corps of Engineers could be called in to con-
struct new wells with federal dollars for a public water
supply.

Although this system is based on the Colorado plan that
has a different focus to include forests, few neighboring
states, except South Dakota, have something similar to the
DARS, Williamson said. The Colorado plan emerged from
the 1977 drought, during which none of the western states
had drought-response systems.

““We’ve tried to keep the DARS useful and open. We’ll
update it continually, and no matter how wet or dry it is
cach spring, we’ll start out by keeping the machine oiled.”’

The plan, which is available in the Policy Research Office
in a document ‘‘a couple of inches thick,”” will provide
continuity for whomever is governor and whomever chairs
the Systems Coordination Group, Williamson said. ‘‘And
this is one of the most important things to come out of the
coordination,’’ he added. ‘‘There is now a blueprint to fol-
low for drought emergencies in Nebraska,”” Williamson
concluded.
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