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1. Summary of originally proposed
research

The response of shorelines and coastal
wetlands to sea level rise is a major challenge
to natural resource managers, planners,
coastal property owners, and scientists. The
value of the coastal zone for fisheries,
recreation, coastal ecosystem integrity, water
quality, storm damage protection, and other
benefits is extremely high. However, some
coastal areas are highly vulnerable to sea level
rise. In this proposal, we will investigate
current and short-term responses of shorelines
and coastal wetland ecosystems responding to
the rise of sea level. In particular, we will
study the migration and variability of the
migration patterns of beach and dune systems
and coastal wetlands, and the extent of
inundation and the water level variation in the
wetlands. To accomplish our objectives, we
propose to use and analyze multi-source data.
The analyses of multi-source data include
investigation of the migration of shorelines,
mapping the extent of the inundation and
water level variation in coastal wetlands,
verification by ground-truthing and surveys,
fusion for the multi-source data, detection of
changes automatically, and establishment of
coastal shoreline and wetland databases for
North Carolina. The research will

e further our understanding of the response
of shorelines and coastal wetlands to sea
level rise,

e further our understanding of shoreline and
dune migration and of the extent and rates
of change of the wetland ecosystems in
the coastal region, and

e provide insight and valuable information
for coastal resource management, including
monitoring and assessment of shorelines,
coastal ecosystems, wetland conservation,
water resources management, and natural
hazards.
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2. Accomplished research activities

Since 2000, the Pl and Co-Is have carried
out a series of investigations on the North
Carolina coasts using primarily the JERS-1
SAR and PALSAR data from the JAXA, and
other remotely sensed data from US. They
have analyzed the data, and conducted
fieldworks in ground truthing. All the activities
were financially supported by the East
Carolina University, and other US funding
agencies. Also, the JERS-1 L-HH SAR data

This document is provided by JAXA.


mailto:wangy@ecu.ecu

from this JAXA’s research program were the
primary data sources for one masters’ student
(T. Zheng) thesis in the Dept. of Geography,
East Carolina University. The Pl and his
colleagues have developed a database and
methodologies for the studies of responses of
North Carolina shorelines to sea level rise.
They presented their work at Pl meetings of
2001, 2004 and 2007 in Japan and numerous
professional conferences, and published in
peer-reviewed journals. The titles and abstracts
of the published work are enclosed first. Then,
the titles of presentations in professional
conferences are listed.

3. Future plans

Although the JAXA sponsored research
program ends, the datasets obtained through
the program will be available to the Pl and his
colleagues who are passionate in research
related to coastal environments using remotely
sensed data. The Pl and his colleagues will
continue on this subject. They want to reduce
the uncertainty of shoreline
identification/delineation in marsh
predominant and estuarine creek/stream areas
by the JERS-1 and ALOS SAR data by
rigorously testing the shoreline delineation
methods, coupled with the available and
additional AVNIR-2 and PRISM data. The PI
and his colleagues also plan to expand the
spatial extent to cover the entire estuarine
shorelines.

Other on-going research activities include
a) the investigation of shoreline change
through time and delineate areas of high
erosion rate (hot spots) in order to reveal
infrastructure and human vulnerabilities and
property at risk, b) the analysis of shoreline
changes at the hot spots with land use and land
cover type, topography, morphology, wave
energy, sea level rise, and other factors to
predict future shoreline changes, and c) the
integration of the sea level affecting marshes
model and remotely sensed datasets to study
coastal areas of large spatial extent. All are
linked to the three objectives related to

shorelines and shoreline changes in responses
to the sea level rise in the original proposal
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