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Building a scientific foundation for sound environmental decisions
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GEOSS RESEARCH INITIATIVE — The Sustainability of Caribbean Ecosystems










Hyperspectral Detection of Acid Mine Drainage

e o, TR, ORI HYMAP bands 15, 13, 2 (RGB) at
Contrary Creek showing acid FeOOH

precipitates in stream. Spectral Profile
(below) shows all 107 HYMAP bands

gueried to detect acid versus neutral
discharges. Matching field spectrum

for acid minerals is in white.
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Landsat ETM Image with IKONOS Study
Area Inset
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Typical AFO Signatures
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Thermal Infrared Analysis of Heat Budgets in Large
Lakes Using Multi-Temporal AVHRR Data
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1989 - 1999 Lake Superior Buoy 45001 Water Temperature

Seasonal records of surface temperature from a NOAA buoy in the center of Lake Superior. Note how

much warmer the surface temperature was in 1998 compared to other years. 1999 also appears warmer
than normal
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Snowfall {in}

v = 1.1292x - 2025 &
R% = 0.4168 N /

Note: the moving average is based upon an 11 year computation
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1888 - 1998 Houghton/Calumet Seasonal Snowfall Amounts
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Impervious Surfaces
Accotink Watershed - 1949
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Impervious Surfaces
Accotink Watershed -
1963
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Impervious Surfaces
Accotink Watershed -
1994

cistons




Impervious Surfaces
Changes in Hydrology

Streamflow (cfs)
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Thirty years
of urban land
cover:

A geospatial
display of
development
patterns at a
local/regional
metropolitan
scale

Kilometers plg®,
30 e 1




Building a
better Digital
Elevation
Model (DEM):
The National
Elevation Data
(NED), 30-
meter pixel
spatial
resolution, is
compared with
a sub-meter
DEM derived
from a Light
Detection And
Ranging
(LIDAR)
overflight
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Clarksburg Maryland
Special Protection Area
showing subwatersheds,
stream and precipitation

gage locations, and water
guality monitoring
locations. Impervious
surfaces, changes in
topography, and BMPs
from the suburban
development will be
correlated with changes, or
lack of changes, to water
quality and quantity in a
BACI (Before, After,
Control, Impact) study.

@ Clarkshurg Stream Gages
# Stream Monitoring Sample Sites
A Rain Gages
——— C5PA Hydrology
: D Soper Branch Control Area
& -~; CSPA Boundary

CSPA Streamflow and precipitation gages and monitoring locations. USGS WRD,
University of Maryland College Park, Environmental Systems Analysis, M-NCPPC
and Moatgomery County DEP are collaborating on the collection of these data,
The base map is an IKONOS d-meter satellite < obtained in June 2002,










Effects of As on Control
Ferns — 8 weeks
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Cwer the past 20 years, the science of Remote Sensing has witnessed an extraordinary

evolution of technology and analytical capabilities. Sensors and systems have been developed

to a level of scientific and engineering sophistication that was unthinkable when the first Landsat g
Instrument was placed in arbit in 1972, An international suite of commercial and government
sensars and systems now routinely provide us with digital capture, Global Pasitioning System
(GP3) based ortho-rectification, and sub-meter spatial resolution, even fram orbital platforms.
Highly specialized and refined sensors such as those in MASA's Earth Observing Systemn

(EOS), are driving the research agenda and providing critical information to our understanding of
glabal climate and earth system processes. Hyperspectral instruments such as AVIRIS,
Hyperion and Sebass, have proven capabilities to identify material baged on energy/matter
interactions at the molecular level. Remotely sensed data on earth systems and processes is of
critical and growing importance to erwvironmental monitoring, global elimate research and the
mission of the Environrmental Protection Agency. Global concepts of human and ecosystem
health, sustainability and natural disaster preparedness and response all depend heavily on remotely sensed data.

Applications of Remote Sensing Data

Hazardous Waste Site Analysis - How can an investigator find out if today's ballfield is yesterday's hazardous waste site? Historical
analysis provides the information necessary obtain a chronological understanding of a site's development and activities which can lead to
the identification of a specific problem.

Emergency Response - response capabilities to react to emergency situations such as hazardous material releases and natural disasters
like hurticanes (Hugo) and earthquakes (San Francisco/Oakland, CA). Remote sensing provides information to on-site personnel regarding
circumstances not easily or safely observed from the ground.

Wetlands - Wetland analyses are performed in support of various sections of the Clean YWater Act concerning enforcement, permitting and
advance identification. Analysis of historical aerial photography is often the anly means of establishing the prior existence of wetlands on
lands that have been dredged or filled, and calculating wetland loss acreage necessary for mitigation settlements. Aerial photographs can
alzo provide information concerning wegetative type, periodicity of flooding, tidal influences, and affected drainage patterns.
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