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imagery also will be used to create digital GIS change
detection maps for temporal and spatial analyses.

image Processing

NASA aerial photography of the barrier islands from
the summer of 199¢ is being converted digitally by an
Optronix scanner at a resolution of .8 meters (2000
dots per inch). Extensive testing was conducted 10
determine the optimal spatial resclution for delineation
of the narrow barrigr island vegetation communities.
The NASA photegraphy is of such high resolution that
individual trees from the same community can be dif-
ferentiated. Scans of such high resolution can create
problems when performing supervised or unsuper-
vised image classifications, because one community
may be broken into several identified classes. A vege-
tation classification scheme of 20 classes has been
adopted for the NPS barrier islands.

The scanned aerial photographs are georectified
with coordinates derived from the GPS ground controf
targets that were laid out prior to the flights. Permanent
structures visible on the aerial photographs also were
registered by the GPS for use in the georectification
process. The georectified scans will be edge-matched
and “zipped” together. Following supervised classifi-
cation of the vegetation communities, ail the individual
scans will be joined seamlessly to create a georectified
vegetation data layer of each barrier island,

Geographic Information Systems

Remote sensing and mapping analysis of island
migration and vegetation composition over time can
give scientists and resource managers an outlook on
barrier island previously not possible. The incorpora-
tion of remote sensing imagery with other digitized GIS
data layers can provide unigue insights into island
dynamics and interactions between the hydrology,
ecology. geomerphology, and human impacts. GIS
data themes can be viewed as a single data layar or as
part of a composite overlay format.

The major themes of the GIS are: vegetation
{derived from image processed aerial photographic
scans, National Wetlands inventory Maps. and NOAA
seagrass maps): geomorphology (from current pha-
tographs. shoreline erosion. beach profiles, and digital
line graphs); fauna {from USFWS Ecological Inventory

maps), adjacent land use {from Minerals Management
Service Ecological Characterization studies); and cul-
tural resources (from *«?S Cultural Sites Inventory and
List of Classified Structures).

Digital Line Graphs

Digital line graphs (DLG) at the 1:24,000 scale are
needed for assessing change in the gesmorphology
and the location of the Garrier islands over time. Most
DLGs for coastal areas of the Atlantic and Gulf of
Mexico were mapped in the early 1960s. Storms and
dredqing operaticns have significantly altered several
of these islands. Availability of these maps in a digital
format would provide researchers a 1960s window to
compare with 1980 data being derived today. Change
detection analysis between the two dates could yield
useful information about island position and areal
extent. Maps not available from USGS in DLG format
will be scanned by automated techniques retaining the
topological elements of the data theme(s) of interest,
which then are inported into the GIS (Fain 1989).

Inlet Dredging Impact Model

Historic aerial photography, shoreline erosion, spoil
disposal sites, and geophysical data are being col-
lected from the Corps of Engineers for coastal and
barrier istand inlets that have been dredged. Extensive
information exists on dredaing projects conducted
adjacent to barrier island national parks (Dean 1988).
The model will account for the physical parameters
existing at each inlet such as history of dredging at the
site. sediment transport rate, volume of sediment avail-
able, and direction of transport. Incorporation of these
parameters into the model will provide estimates
regarding the effect of sediment removal {dredging) or
sediment interruption {jetty} on the “downstream”
island in terms of area affected. Once this affectad
area has been identified then data from he various
GIS themes will be listed to display the resources that
would be impacted.

Oil Spill Decision Model
The SERQ and the Departmeni of Environmental
Sciences at U/VA are developing an oii spill decision
support model (Psaraftis and Ziogas 1985} that is
based on contingency planning and response (Etkin

1990), and impact prediction and damage assessment
(Psaraflis el al. 1986). Detalled information regarding
oil types, estimation of flow volume and direction. time
of year. climatic variables. sources of abatement:
cleanup equipment and personnel, and response pro-
tocol (mechanical devices, dispersants, hioremedia-
tion, etc.) will be included in the decision support sys-
tem model.

The Gulf regicn model wili be assessed in terms of
reponse capabilities and lim:tations. hierarchy of rapid
response teams and contacts, envirenmental sen-
sitivity of the shoreline to oil types transported through
the Gutt. and reievant economic factors. The modei will
be validated by current risk assessment data derived
from actual cll spill data and will be tested against low,
mid, and worst case scenario spills for oil type and
volume, from least to the most susceptible islands.

Conclusion

Remote sensing and GIS technologies. when cou-
pled with other sets of information and fiefd data, repre-
sant a powerful too! for quaniification of impacts to
coastal and barrier island national parks. The future of
effective impact forecasting in dynamic areas like bar-
rier islands resides in the use of predictive GIS medels
that have been updated with monitoring data and
tested against historical suites of monitoring data and
scientific research.
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