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Efficient inventories of natural image acquired over a large number of
systems such as forest, wetland, anddiscrete, contiguous spectral bands
floodplain ecosystems are required tosuch that a complete reflectance
ensure sustainability. Current remote spectrum can be obtained for the region
sensing technologies allow the moni- being imaged. ErOjet_ctn
toring of several aspects of natural objective of this research was ocatio
sys.tems on the S“rf"’.‘ce of.the earth atto evaluate the Hyperspectral Digital N
various levels of detail. Desire for more

: .~ Imagery Collection Experiment
frequent updates of such inventories (HYDICE) sensor for mapping flood-
and the need for evaluating their

h high | plain vegetation. The HYDICE sensor
accuracy have demanded high reso Yis a second generation, “state-of-the-

tion remote sensing data. In recgntart’" nadir-viewing, push broom, high
years, ecologists have started USiNgrasolution  airborne imaging

Geographic Information _Systems_ (GIS) spectroradiometer. This sensor system
as a tool for. un_der_standmg spatial andwas developed by the Hughes Danbury Figure 1. Location of Navigation Pool 13,
temporal _distribution of ecosystem Optical Systems in coordination with Upper Mississippi River.

processes. However, their use of GIS isthe Naval Research Laboratory and
confined by the lack of suitable spatial funded by the U.S. Government.y River System (UMRS). It is one of the

data bases. Satellite remote sensing has U.S. Army Corps of Engineers’ sites for
provided required spatial data to some  The HYDICE sensor is mounted dredging sediments from the UMRS. A
extent, however, only at regional and on a CV-580 aircraft. Hyperspectral major portion of the area is forested
subcontinental scales. It lacks the dataare collected and distributed by thewith species such as River birch, Pine
spatial, spectral and radiometric resolu- Hyperspectral Program Office of the and Bur oak, Honey locust, Cotton
tions needed for discriminating finer Naval Research Laboratory. The sensorwood, Silver maple, American elm, and
scale ecological processes. In addition,was intended for various purposes suchGreen ash. The Environmental Man-
the users of remotely sensed dataas evaluations of vegetation, water agement Technical Center has been
demand timely data availability, better quality, bathymetry, and minerals. The mapping this area since 1989 on a
quality assurance, and reliable dataspatial resolution varies from 1 to 4 yearly basis using color infrared aerial
standards. meters depending on the aircraft’s photographs.

| ib altitude above ground level, and the A 16-bit h tral i ith
n response, many airborne spectral resolution includes 210 con- -bit hyperspectral image wi

hypgrspectral sensors with very high tiguous bandwidths from the visible to 4-meter spatial resolution acquired on
spatial, spectral, and radiometric reso- op ortwave infrared (400-2500 nm). June 19, 1995 was used for evaluating
lutions have been developed by both the HYDICE sensor. Ground truth data
public and private enterprises as an  This research was conducted onwere collected for understanding the
alternative to satellite data. the Potter's Marsh area of navigation spectral behavior of floodplain features
Hyperspectral imagery refers to an Pool 13 (Figure 1), Upper Mississippi

(over)




at a given spectral resolution. Reflection spectra fo
floodplain features at known locations were extracted from
the HYDICE data for spectral analysis as well as for
developing a reference spectral database that can be used
with advanced feature identification techniques. Based on
the visual comparison of derived reflection spectra, a set ¢
bands was selected to eliminate redundant bands and thus
reduce the computer processing time required for
landcover classification. Both unsupervised and supervisgd
classification techniques were used for developing
landcover maps. For unsupervised classification, a set of
100 spectral classes was identified and then, informational
classes were assigned to each of the spectral classes |for
obtaining a final landcover classification system.
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A spectral database consisting of reflection spectra fg
various floodplain features were extracted from the
HYDICE data. A set of 7 bands out of 210 bands was
selected based on an individual bands’ ability to
discriminate floodplain features. Two land cover maps
were developed for the Potter's Marsh area using
unsupervised and supervised classification techniques and
were then evaluated. The landcover map derived using the
unsupervised classification technique was unable to clearly
discriminate shadows from shallow water.

An evaluation of the HYDICE sensor was made for
identifying floodplain vegetation in the UMRS. The visual
comparison of spectral curves derived from the HYDICE
data indicated that it has the potential for discriminating
floodplain vegetation at the species level. The landcover

map developed using the supervised classification. o

E . Fp 2 9 P . h f th IIglgure 2. Land cover map for the Potter’'s Marsh area of Navigation
tec mque_ ( |gure_ . ) .WaS S“Per'or to that of th€psg) 13 of UMRS derived from the HYDICE data acquired on June
unsupervised classification technique. 19, 1995 using the supervised classification technique.

Efforts are being made to use the entire reflection
spectra acquired for identifying forest species using the
tricorder technique developed by the USGS's spectroscopy

laboratory and thus, to automate the mapping process. This For furtner information, contact
research is expected to enhance predictions of both short Dr. Prasanna H. Gowda

and long term impacts of fluctuating river water levels on Envrionmental Management Technical Center
the composition of floodplain vegetatiam. U.S. Geological Survey
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