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NASA Satellites Help Forewarn U.S. Forest Service of Trouble

DEBRA WERNER, SAN FRANCISCO

A new program called For-
Warn is helping the U.S. Forest
Service use satellite imagery to
identify areas where trees have
been damaged by fires, storms,
droughts, pests, flood, invasive
species or any other type of natu-
ral or human activity.

Through the ForWarn pro-
gram, which was publicly unveiled
March 1, the Forest Service uses
data drawn from the Moderate
Resolution Imaging Spectrora-
diometer (MODIS) onboard
NASA’s Terra and Aqua Earth-ob-
serving satellites to publish maps
updated every eight days that
highlight changes in the health of
forests in the 48 contiguous U.S.
states. The Forest Service is using
those maps to help focus the work
of anyone who monitors forest
damage using aircraft or ground-
based observation.

For years, Forest Service em-
ployees traveling in light aircraft
have surveyed the nation’s forests
and created maps that highlight
areas where trees have been
harmed or destroyed. The re-
gional aircraft survey teams also
try to determine the probable
cause of any forest damage. The
Forest Service compiles those re-
gional surveys into a single na-
tional map.

The ForWarn program com-
plements that activity, said
William Hargrove, Eastern Forest
Environmental Threat Assess-
ment Center lead ForWarn re-
searcher. While the satellite im-
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. The ForWam program uses data from NASA satellites Terraand Aqua (which captured the abave image of
a record 2012 Colorado snowstorm) to identify forests damaged by fires, storms, droughts, pests or floods

agery produced by the ForWarn
program has much lower resolu-
tion than aerial photography, the
broad scale and frequent repeti-
tion of ForWarn observations
helps to focus the efforts of aerial
survey teams by showing them
where and when to look for forest
damage, he added.

The ForWarn program stems
from work that began in 2005
when U.S. Forest Service officials
asked NASA for satellite data to
help identify areas where trees in
the Eastern United States were be-
ing killed by gypsy moths, an inva-
sive pest that devours leaves and is
responsible for killing roughly
400,000 hectares of trees annually
in the United States. The success

of that effort helped to spur inter-
est among NASA and Forest Ser-
vice officials in expanding the use
of satellite data to monitor forest
health, said Duane Armstrong,
chief of the Applied Science and
Technology Project Office at
NASA Stennis Space Center in
Mississippi.

Officials from the Forest Ser-
vice's Eastern Forest Environmen-
tal Threat Assessment Center in
North Carolina and Western Wild-
land Environmental Threat As-
sessment Center in Oregon devel-
oped ForWarn with help from
rescarchers at NASA Stennis. Re-
searchers compare data drawn
from satellites with aerial imagery,
news reports and observations

made on the ground to identify
the telltale signs of various causes
of forest damage. “We look at dif-
ferent patterns over time to help
us identify the cause of forest dis-
turbances,” Armstrong said. Tree
damage caused by storms, for ex-
ample, exhibits different charac-
teristics from tree damage caused
by pests, he added.

Since 2010, the Forest Service
have been operating a prototype
version of ForWarn while working
to expand the program and devel-
op tools to allow Internet users to
view current and archived data.
Since the prototype version was
released in 2010, ForWarn has
been used to identify the impact
on U.S. forests caused by Missis-
sippi River flooding, severe hurri-
canes and the drought that struck
the Southeastern United States in
2011, Hargrove said.

During the two-year prototype
phase, Forest Service officials no-
ticed the program offered bene-
fits beyond identifying the loca-
tion of forest disturbances. The
maps produced every eight days
provide the Forest Service with in-
formation on the winter snow-
pack, an important component of
forest ecology in the Western
United States. In addition, For-
Warn helps Forest Service offi-
cials monitor how extremely hot
or cold temperatures and ex-
tremely low or high levels of pre-
cipitation are affecting the
forests, Hargrove said.

Another unexpected result of
the ForWarn program was its abil-

ity to highlight changes in other

types of plants. Forest Service of-
ficials noticed that the algorithm
they use to detect problems in
forests also can be used to pin-
point changes in crops and range-
lands. In the future, the U.S. De-
partment of Agriculture is likely
to explore that capability, Har-
grove said.

Going forward, Forest Service
officials plan to investigate ways to
make the task of creating For-
Warn products less labor inten-
sive. “We still rely on human eyes
to look at these maps every eight
days,” Hargrove said. “We hope to
be able to get the system itself to
begin to automatically identify ar-
cas of local disturbance.”

Forest Service officials also
would like to use historical
MODIS data to enable forest man-
agers to view forest damage and
recovery over many years. Ideally,
the Forest Service would use the
ForWarn algorithm to process
data gathered since MODIS ob-
servations began in 2000. “That
history would be extremely use-
ful,” Hargrove said. “It would help
forest managers interpret the
changes they are secing in the cur-
rent growing season.”

Information from the For-
Warn program is publicly avail-
able on the Internet. The For-
Warn website uses a tool called
the Forest Change Assessment
Viewer to allow users to view, ana-
lyze and share current and
archived maps that highlight vari-
ous forest conditions.

Comments: dlpwernerdgmail com




