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Kingston Plantation
Myrtle Beach, South Carolina

Conference Goal

This conference was developed to further the
understanding and applied uses of geospatial data and
tools for effective coastal resource management.

Conference Objectives

¢ Promote the application of geospatial tools, methods, and
training needed for coastal management.

¢ Explore critical geospatial technology and training issues.

¢ Promote sharing of standards and coastal data through
the National Spatial Data Infrastructure (NSDI).

e Enhance networks for developing public and
private partnerships.




A Message from the Director of the
NOAA Coastal Services Center

Dear Colleagues,

Welcome to Coastal GeoTools '05! The fourth biennial edition of this exciting conference focuses
on real-life coastal applications of geographic information systems (GIS), remote sensing, and
decision-support tools, as well as the development of the National Spatial Data Infrastructure.

While attending this year’s conference, you will have the opportunity to be with people who
understand not just what you do, but why you feel driven to do it. Immerse yourself in the
technology topic or application of your choice, and listen, discuss, and see what has worked for
others. We hope you will find old friends and maybe make some new ones.

Be prepared to take your pressing technical challenges to the Technology Doctor’s Office, as
well as get the perspectives of leaders like Dr. Michael Goodchild, professor of geography at
the University of California, Santa Barbara, and director of the National Center for Geographic
Information and Analysis, and Dr. Rick Spinrad, assistant administrator for the National Ocean
Service.

When Coastal GeoTools '05 concludes, you will have creative solutions to coastal management
problems that you can take back to your workplace. Your technology skills will be honed from
attending special interest meetings and trainings, and learning the latest techniques from your
peers. You will take with you new business contacts and partnerships.

When not learning about cutting-edge technologies and networking, GeoTools conference
attendees can take advantage of all that the South Carolina coastline has to offer, including an
abundance of golfing and shopping, beautiful beaches, and a variety of other natural resources.
The social highlight of the week will be the private “Lowcountry Beach Bash” in the Palmettos
Pavilion at Kingston Plantation, where we will treat you to true Southern hospitality.

This is your conference. We hope you will take advantage of all the opportunities available for

coastal resource management professionals to share their rapidly expanding technical knowledge

and experiences, and to participate in the coastal management technical evolution.

We are glad you are here! Now go learn, share, and have fun.

Wmﬂm

Margaret A. Davidson
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Conference Overview

Monday, March 7

Training Sessions — 8:30 to 11:30 a.m. (See descriptions on page 6.)
Coastal Applications of Tides and Vertical Datums: Kensington A
Introduction to Remote Sensing: Kensington B
Metadata — The Next Step: Kensington C

Special Interest Meetings — 1:00 to 4:30 p.m. (See descriptions on page 7.)
Comprehensive Hurricane Preparedness Study — GIS Tools and Applications: Kensington A
FGDC Marine and Coastal Spatial Data Subcommittee: Kensington B

Remote Sensing of Coastal Water Quality: Kensington C

Welcome Reception — Exhibitor Reception and Poster Session, Cambridge and Westminster Halls — 6:00 to 8:00 p.m.

Tuesday, March 8

Welcome and Keynote Address, Kensington Ballroom — 8:30 to 10:00 a.m.

NOAA Coastal Services Center Welcome
Nicholas Schmidt, Chief, Coastal Information Services, NOAA Coastal Services Center, Charleston, South Carolina

NOAA Welcome

Margaret A. Davidson, Director, NOAA Coastal Services Center, Charleston, South Carolina

Keynote Address

Dr. Michael Goodchild, Professor of Geography at the University of California, Santa Barbara, and Director of the National
Center for Geographic Information and Analysis (NCGIA)

Break — 10:00 to 10:30 a.m.

Morning Sessions — 10:30 a.m. to 12:00 p.m.

See abstracts on page 9.

Remote Sensing
Applications: High
Resolution Data
Kensington A

Coastal Mapping and
Shoreline Change:
Shoreline Stabilization
Kensington B

Hazards: Vulnerability
Assessment
Kensington C

Land Use and Community
Planning: Coastal
Conservation
Kensington D

AO01. The Use of High
Resolution Imagery in
Creating an Accurate
Shellfish Map and Its
Application Toward
Improving Shellfish Habitat

A04. Reef Balls for
Shoreline Stabilization at
MacDill AFB

A07. A Tropical Weather
Vulnerability Assessment for
Texas Coastal Counties

A10. Filling Data Needs for
Coastal Conservation

Panel Discussion

A02. Next Generation
Landcover Mapping: The
Face of the Future

AO05. Rates and Processes
of Shoreline Change at Fort
Pulaski National Monument,
GA: a GIS-Based
Assessment

A08. GIS-Based Automated
Vulnerability Assessment
Tools for the Coastal Risk
Atlas

A03. Detection of Wetland
Vegetation and Vegetation
Change Using High
Resolution Hyperspectral
Remote Sensing

A06. Assessment of
Shoreline Stabilization Using
Digital Orthophotography,
Global Positioning Systems
and GIS

AQ9. Development of a
Comprehensive GIS Parcel
Database for the Coastal
Hazard Zone of Lake
Ontario

Coastal GeoTools ‘05




Lunch, Kensington Ballroom — 12:00 to 1:30 p.m.
Exhibitor Hall Open; Kensington E and F
Poster Viewing: Oxford, Winchester, and Pembroke

Early Afternoon Sessions —1:30 to 3:00 p.m.

See abstracts on page 14.

Benthic Mapping:
Techniques |
Kensington A

Coastal Mapping and
Shoreline Change:
Shoreline Databases
Kensington B

Coastal Hazards
Kensington C

Data Sharing |
Kensington D

B01. Spatial Multimedia
Supports Coastal and
Benthic Mapping

B04. Development of a
National-Scale Shoreline
Change Database

B07. Bacterial Loading,
Source Tracking, And
BMP Performance at a
Lowcountry Golf Course

B10. Emerging Issues in
Geospatial Metadata

B02. Benthic Habitat
Mapping in Tropical Marine
Environments Using
QuickBird Multispectral Data

B05. NOAA'S Pacific
Islands Assistantship
Program at Work on Guam:
Building Local Spatial
Technology Capacity and
Providing Support for
Coastal Mapping Projects

B08. Wisconsin Shores:
DVD For Coastal Hazards
Education in Wisconsin

B11. Interaction Between
Coastal Sediment
Databases

B03. Mapping Pacific Island
Coral Reef Ecosystems
with Multibeam and Optical
Surveys

B06. Shoreline Change in
the Saipan Lagoon

B09. New Parameterization
Scheme for Wind Input

and Surface Roughness
for Spectral Wave Models
— With Particular Emphasis
to Hurricanes and Tropical
Storms

B12. Spatial Analysis

of Fisheries Data in
Chesapeake Bay: Making
Sense of the Data and Tools
to Analyze It

Break — 3:00 to 3:30 p.m.

Late Afternoon Sessions — 3:30 to 5:00 p.m.

See abstracts on page 20.

Benthic Mapping:
Techniques Il
Kensington A

Coastal Mapping and
Shoreline Change:
Shoreline Tools
Kensington B

Visualization Tools
Kensington C

Data Sharing Il
Kensington D

CO01. Seafloor Mapping in
the Flower Garden Banks,
Northwestern Gulf of Mexico

C04. Regional Morphology
Analysis Package (RMAP)

CO07. The Chesapeake Bay
Program’s Water Quality
Data Interpolator Toolkit

C10. Interoperability in
Costal Zone Monitoring
Systems: Resolving
Semantic Heterogeneities
through Ontology Driven
Middleware

C02. Delaware Bay Benthic
Mapping Project

CO05. Evaluating the

Digital Shoreline Analysis
System (DSAS) for Virginia
Shoreline Classification

CO08. New Tools for
Visualizing Coastal Hazards
on the Great Lakes

C11. Withdrawn

C03. Marine Application of
Acoustic Base Maps and
Realtime GIS in Shallow
Water Environments

C06. The Coastal
Geotoolbox: Making Coastal
Geomorphology Data More
Accessible

C09. Visualization and
Knowledge Transfer for
Gull Lake Erosion Modeling
Using ArcPublisher and
ArcReader

C12. Terrain Modeling for
Developing Hydrologic
Response Units for
Undulating Landscapes
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Wednesday, March 9

Early Morning Sessions — 8:30 to 10:00 a.m.

See abstracts on page 27.

Benthic Mapping:
Techniques llI
Kensington A

Coastal Mapping and
Shoreline Change:
Mapping Techniques
Kensington B

Information Technology
for Managers:
Internet Mapping
Kensington C

Land Use and
Community Planning:
Water Quality Tools
Kensington D

DO01. High-Resolution
Geologic Mapping of the
Seafloor Off Massachusetts

D04. Habitat Loss Analysis
of a Sedge Island in Little
Egg Harbor, New Jersey

DO7. Using Internet
Mapping Towards More
Effective Coastal Resource
Management

D10. Protecting Water
Quality Using a Natural
Resource-Based Priority
Parcel Process

D02. Change in Nearshore
Substrates Along the
Central and Western Basin
Shore of Lake Erie

DO05. Leica ADS40 Sensor
for Coastal Multispectral
Imaging

D08. ECOGIS — GIS Tools
Supporting Ecosystem
Approaches to Management

D11. The Nonpoint-Source
Pollution and Erosion
Comparison Tool

D03. Using Landsat Imagery
for Coastal Monitoring and
Management

D06. Mapping Shoreline
Attributes In Puget Sound:
A Comparison of Remote
Sensing Platforms

D09. Developing a
Dynamic and Distributed
GIS to Support Coastal
Management Along the
Lake Superior Coast of
Wisconsin

D12. Developing a
Watershed Nutrient
Management Tool for
Evaluating Agricultural
BMPS for Reducing
Nutrient Loading in Coastal
Watersheds

Break —10:00 to 10:30 a.m.

Late Morning Sessions — 10:30 a.m. to 12:00 p.m.

See abstracts on page 34.

Habitat Restoration:
Planning
Kensington A

Coastal Mapping and
Shoreline Change:
Land Cover
Kensington B

Data Sharing Il
Kensington C

Marine Protected Areas
Kensington D

EO1. Using Interpolated High
Frequency Spatial Data

to Monitor Water Quality
Conditions for SAV Growth
in Chesapeake Bay

EO4. Predicting Future
Shoreline Condition Based
on Land Use Change and
Increased Risk Associated
with Climate Change

EO7. Building Information
Systems to Support
Conservation Planning
in Estuarine, Nearshore,
and Offshore Marine
Environments

E10. Utilization of MARXAN
as a Marine Conservation
Assessment Tool in the
Southeastern US

E02. Using Winslow’s 1886
Pamlico Sound Oyster Bed
Survey and GIS to Guide

Future Restoration Projects

EO5. The Coastal Change

Analysis Program (C-CAP):

The Past, Present, and
Future of Land Cover
Mapping in the Coastal
Zone

E08. GIS and Mobility
Support for New Jersey
Watershed Volunteer
Monitoring Network

E11. Development of a
Spatial Analysis Tool to
Assess Vessel Speed Zones
to Protect Cetaceans

E03. Mapping Predicted
Tidal Exposure Durations
Using A LIDAR Based
MLLW-Referenced Terrain
Model for Invasive Spartina
alterniflora Treatment and
Control in Willapa Bay

EO6. High Resolution
Coastal Land Cover
for Local Resource
Management

EO09. Seabird Ecological
Assessment Network
Mapping Application
(SEANET MAP): Data
Distribution and Internet
Mapping for Marine
Ecosystem Health

E12. Analysis of Spatial and
Socioeconomic Baseline
Information and Fishing
Profiles in Support of the
Joint Management Plan
Review (JMPR) Process:
An Application of the Ocean
Communities 3E Analysis
(OCEAN) Tools
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Plenary Lunch, Kensington Ballroom —12:00 to 2:30 p.m.

Richard Spinrad, Ph.D., Assistant Administrator, NOAA National Ocean Service

Afternoon Sessions — 2:30 to 4:00 p.m.

See abstracts on page 40.

Thursday, March 10

Early Morning Sessions — 9:00 to 10:30 a.m.

See abstracts on page 49.

Remote Sensing
Applications: Coasts
and Oceans
Kensington A

Ocean Observing
Systems for Coastal
Managers
Kensington B

Habitat Restoration:
Remediation and
Landscapes
Kensington C

Information Technology
for Managers
Kensington C

Benthic Mapping: Habitat
Models
Kensington A

Coastal Mapping and
Shoreline Change: Survey
Methods
Kensington B

Ocean Observing
Systems: Data and
Management
Kensington C

Land Use and Community
Planning: Impacts to
Resources
Kensington D

FO01. Comparing In-

situ Datalogger Sea
Temperature Data with
AVHRR Satellite Derived
Sea Surface Temperature
Data in Vatia Bay, American
Samoa

F04. Generating Storm
Surge Information Products
for Emergency Managers in
South Carolina

FO08. A Geospatial Tool for
Managing the Ecological
Risk of Contaminated
Wetland Sediments

F11. Coastal Biophysical
Inventory Database Tools

GO01. Seagrass Habitat
Prediction and Level of
Protection in the Caribbean

GO04. LIDAR Surveys, Total
Station Surveys, and Aerial
Photography for Dune/
Beach Template Design

at Fire Island National
Seashore

GO07. Locate the Mean High
Water Line — Why Put Off
Until Tomorrow What You
Can Do Today?

G10. Working with
Developers to Evaluate
and Reduce Bacteria and
Nutrient Loading in the
South Carolina Lowcountry

FO02. Integrated Airborne
Bathymetric LIDAR and
Multibeam Echosounder
Coastal Zone Mapping in
Alaska and California

F05. Spatial Analysis of
Chesapeake Bay Water
Quality Data

F09. A Web-Based GIS Qil
Spill Portal

F12. A Comprehensive
Overview of Interferometric
Synthetic Aperture Radar
(IFSAR) for Coastal
Management Organizations

GO02. Linking Benthic
Complexity, Hardbottom and
Fish Aggregations in Marine
Protected Areas Proposed

by the South Atlantic Fishery

Management Council

GO05. Modern Techniques
for Improved Topo/Bathy

Elevation Modeling: Part 1
— Data Acquisition

G08. COASTMAP: an
ARCGIS Extension for
Integrating Temporal
Metocean Data

G11. Urban Development
Along the Shoreline of the
Chesapeake Bay and Its
Tidal Tributaries

F03. Remotely Sensed
Precipitation Data and
Digital Forecasting Products
for Fecal Coliform Modeling
in Shellfish Harvest Areas

F06. Remote Sensing
Contributions to the
Southeast Atlantic Coastal
Ocean Observing System
(SEACOO0S)

F10. Coastal Habitat
Assessment and Planning
Tool: Lake St. Clair Pilot
Study and Potential National
Application

F13. Building Geospatial
Capacity for Water
Management Agencies in
the Upper Pearl River Basin

G06. Modern Techniques
for Improved Topo/Bathy

Elevation Modeling: Part

2 — Surface Modeling and
Analysis

G09. Near Real-Time Ocean
Observations Online: Data
Management Within the
Southeast Atlantic Coastal
Ocean Observation System
(SEACOO0S)

G12. the Baldwin County
Wetland Conservation Plan

FO7. Developing a
Framework for Distributed
and Dynamic Data Sharing
Among the Coastal Ocean
Community: Gulf of Maine
Spatial Data Project and the
Open 100S Portal

Break — 10:30 to 11:00 a.m.

Late Morning Sessions — 11:00 a.m. to 12:30 p.m.

See abstracts on page 55.

National States Geographic Information Council Discussion Session, Eton — 2:30 to 4:00 p.m.

Reception in Palmetto Pavilion — 7:00 to 10:00 p.m.

Coastal GeoTools ‘05

Remote Sensing
Applications: Mapping
with LIDAR
Kensington A

Fisheries and Protected
Species Management
Kensington B

Benthic Mapping: Marsh,
Kelp, and SAV
Kensington C

Land Use and Community
Planning: Visualization
Techniques
Kensington D

HO1. Improved Coastal
Mapping through Sensor
Fusion

HO4. Beyond Mapping:
Building Analytical Tools
for Assessing West Coast
Groundfish Essential Fish
Habitat (EFH) Using GIS
and Bayesian Network
Models

HO7. Mapping the
Distribution of Submerged
Aquatic Vegetation and
Saltmarsh in the Padilla Bay
NERR, 2004

H10. Finger Lakes Decision
Support System Project

HO2. Digital Elevation
Data in Maryland: From
Acquisition to Use by
Coastal Communities

HO05. Using GIS as a Tool in
Assessing Habitat Usage of
Gray Whales, Eschrichtius
robustus, in the Coastal
Waters of British Columbia

HO8. Historical Kelp Surveys
in California

H11. ARCIMS for Land
Use Planning in American
Samoa

HO03. Using Airborne LIDAR
Bathymetry to Map Shallow
River Environments

HO06. Building an Integrated
Data Entry and Mapping
System for the Northeast
Cod Tagging Program Using
ARCIMS and ARCSDE

H09. a Multi-Scale
Segmentation Approach to
Mapping Seagrass Habitats

H12. Social Weather Maps

Conference Adjourns —12:30 p.m.

Coastal GeoTools ‘05
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Conference Abstracts
and Detailed Agenda

Monday, March 7, 2005

TRAINING SESSIONS
8:30 to 11:30 a.m.

Training: Coastal Applications of Tides and Vertical Datums
Kensington A

This course presents an overview of the end-to-end process for acquiring and applying vertical
reference systems. It is geared toward people using tidal, LIDAR, and GPS measurements and
explains how to apply the information more effectively to coastal issues. Students will learn the
basics of tides, tidal observation and tidal datum determination, geodesy, geodetic observation,
and geodetic datums. Case studies and examples are used to showcase the variety of applications
and to illustrate how important known and consistent vertical reference systems are to the
successful use of GIS. Applications include maritime boundaries, wetland restoration, coastal
inundation from storm surge or sea level rise, land subsidence mapping, shoreline determination,
and bathymetric surveys.

Training: Introduction to Remote Sensing
Kensington B

Remote sensing image data provide a unique perspective on environmental features and
conditions. As access to remote sensing data increases, there are more data streams and
options becoming available. This seminar provides an overview of remote sensing concepts and
technologies, and addresses their uses as decision-making tools for managing spatial resources.
The overview will cover topics essential to an understanding of the remote sensing process,
including the basics of electromagnetic energy and its interaction with the environment, various
types of image data (sensor systems and platforms) that are available, benefits and limitations

of including remote sensing data, and examples of applying derived data to other GIS data in a
decision-support system.

Training: Metadata — The Next Step
Kensington C

OK, so you know what metadata is and why it is important. Now what do you do? This session
will help answer that question by looking at ways to implement a metadata program for your
organization. Topics will include making metadata a part of your internal data management
structure, establishing protocols and standard operating procedures to aid in staff buy-in and
contractor consistency, and using tools to make the process of writing metadata as painless and
efficient as possible.

Coastal GeoTools ‘05
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SPECIAL INTEREST MEETINGS
1:00 to 4:30 p.m.

Special Interest Meeting: Comprehensive Hurricane Preparedness Study — GIS
Tools and Applications
Kensington A

The Federal Emergency Management Agency (FEMA), U.S. Army Corps of Engineers, NOAA
Coastal Services Center, and their state and local partners involved in emergency management
and mitigation planning for tropical cyclone events will meet regarding the development of the new
Comprehensive Hurricane Preparedness Study and the products that will be produced as a result.
Though this will be a meeting of the project partners, others interested in hurricane preparedness
are welcome to attend. The objective is to explore additional ways GIS tools can assist FEMA

and local communities throughout the hurricane-prone areas of the U.S. and its territories in their
preparedness, response, and recovery efforts.

Special Interest Meeting: FGDC Marine and Coastal Spatial Data Subcommittee
Kensington B

The Federal Geographic Data Committee’s (FGDC) Marine and Coastal Spatial Data
Subcommittee will hold a special interest meeting at the Coastal GeoTools conference. Topics
will include the subcommittee’s role in building the Marine and Coastal National Spatial Data
Infrastructure; how the subcommittee is responding to the recent U.S. Commission on Ocean
Policy and National Research Council recommendations; and other current activities. This is an
opportunity to learn more about the subcommittee and how your organization might participate.

Special Interest Meeting: Remote Sensing of Coastal Water Quality
Kensington C

The NOAA Coastal Services Center has recently conducted a comparison of operational remote
sensing technologies to measure water quality in nearshore waters. The Center contracted with
four groups to collect measurements, using different types of remote sensing instruments, along
the Patuxent River in Maryland. The groups measured chlorophyll concentrations, total suspended
solids, and sea surface temperature. The Center plans to present a comparison of all of these data
sets at this special interest meeting. The meeting will also be a forum for a discussion of the pros
and cons of each approach. Managers, vendors, and scientists will all have an opportunity to ask
questions, display findings, and discuss the current abilities the community has in this area.

WELCOME RECEPTION - EXHIBITOR RECEPTION AND POSTER SESSION
6:00 to 8:00 p.m.

Meet the exhibitors and poster presenters in the rooms adjoining the Cambridge and Westminster
Hall areas at Kingston Plantation for an informal reception and viewing of the exhibits and posters
to be displayed at the conference. Light hors d’oeuvres and a cash bar will be provided.

Coastal GeoTools ‘05
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Tuesday, March 8

WELCOME AND KEYNOTE ADDRESS
8:30 to 10:00 a.m.
Kensington Ballroom

NOAA Coastal Services Center Welcome

Nicholas Schmidt, Chief, Coastal Information Services, NOAA Coastal Services Center,
Charleston, South Carolina

NOAA Welcome

Margaret A. Davidson, Director, NOAA Coastal Services Center, Charleston,
South Carolina

Ms. Davidson earned her juris doctorate (J.D. degree) in natural resources law from
Louisiana State University and her master’s degree in marine policy and resource
economics from the University of Rhode Island. After a two-year stint as the acting
Assistant Administrator of NOAA’s National Ocean Service, she has returned to the
position of Director of the NOAA Coastal Services Center.

Keynote Address

Dr. Michael Goodchild, Professor of Geography at the University of California, Santa
Barbara, and Director of the National Center for Geographic Information and Analysis
(NCGIA).

Dr. Goodchild has a B.A. in physics from Cambridge University and a Ph.D. in geography
from McMaster University. He taught from 1969 to 1988 at the University of Western
Ontario and has been at the University of California, Santa Barbara, since 1988. He has
written and lectured widely on spatial analysis and geographic information systems (GIS).
His recent research and published work is on the topics of error and uncertainty in spatial
data, spatial analysis in social sciences, and GIS and environmental modeling.

BREAK
10:00 to 10:30 a.m.

Coastal GeoTools ‘05
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MORNING SESSIONS
10:30 a.m. to 12:00 p.m.

Remote Sensing Applications: High Resolution Data
Kensington A

AO01. THE USE OF HIGH RESOLUTION IMAGERY IN CREATING AN ACCURATE SHELLFISH
MAP AND ITS APPLICATION TOWARD IMPROVING SHELLFISH HABITAT
Karen M. Cullen, Town of Hilton Head Island

The Town of Hilton Head Island used GPS technology to map shellfish beds in a section of

Broad Creek in 2000. While this produced highly accurate polygons, time and access constraints
rendered this methodology impractical for mapping the entire creek. At about that time, the NOAA
Coastal Services Center and SC DNR teamed up with the Town to identify a methodology to map
all shellfish beds in the state using remote sensing technology. The Town received draft half-meter
digital imagery as well as preliminary polygons depicting the extent of shellfish beds for Broad
Creek. Town staff performed a verification analysis on this data and reported the results to the
CSC where they were used to further modify the polygon identification techniques.

Since that time, the decision was made to use quarter-meter digital imagery as the base
for identifying polygons (shellfish beds). The more accurate data resulting from this will be
supplemented with strata data gathered in the field.

The Town plans to use this data for several purposes: identify development impacts which create
unfavorable conditions for shellfish and determine whether mitigation can be done to improve the
habitat; identify potential shellfish restoration sites; and identify shellfish beds significantly impacted
by boat wakes to determine if additional regulation on boat speeds would be appropriate. If
available in time, samples of the quarter-meter imagery-based data will be used for these analyses.
This presentation will discuss the data collection and verification results, and will concentrate on
the use of the data by the Town to improve water quality and conditions for shellfish in the creek.

AO02. NEXT GENERATION LANDCOVER MAPPING: THE FACE OF THE FUTURE
Andrew Brenner and Rick Jones, Space Imaging

The primary objective of this paper is to describe, detail and demonstrate a methodology that will
successfully introduce high spatial resolution data and land cover products into the current Coastal
Change analysis Program (C-CAP) program. The proposed approach is flexible and lends itself

to multiple sensors, and accommodates the needs of multiple users. The focus of this proposal is
to produce a cost effective operational system for systematically updating the C-CAP land cover
using high resolution imagery.

The methodology consists of a dual resolution approach looking aimed at both coastal monitoring
and site-specific analysis for specific projects. The coastal monitoring consists of a resolution

that is less than 30m where the requirement for inexpensive imagery and low processing costs
enable processing of a large area relatively efficiently and rapidly. The site specific approach meets
requirements where very high resolution imagery (~1m) is required to meet the needs of individual
projects. The dual resolution approach is key where there are multiple requirements for the
information generated from the imagery. In addition, leveraging land cover mapping methodology
and datasets previously generated decreases both the processing time and maintains consistency
between the products.

Coastal GeoTools ‘05
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A03. DETECTION OF WETLAND VEGETATION AND VEGETATION CHANGE USING HIGH
RESOLUTION HYPERSPECTRAL REMOTE SENSING

Francisco Artigas, Jason Yang, Robert Ceberio, Irfan Bora, and Edward Bulmer, The
Meadowlands Environmental Research Institute, University of Rhode Island

The preservation of wetlands and management of invasive species requires accurate knowledge
of their spatial distribution and density. Current wetland maps of the Hackensack Meadowlands
District in Northern New Jersey lack detail information on the spatial distribution of salt marsh
vegetation. The accuracy of salt marsh vegetation mapping is usually challenging because salt
marshes and tidal mud flats are difficult to access for verification purposes and are highly prone

to natural disturbances such as storm events and flooding. Also, within a patch, a single species
may prevail, but other marsh surface types such as exposed mud and surface water are also
present. Finally, a single species may have more than one physiognomic type depending on where
it develops: stunted growth forms prevail in waterlogged sites, whereas tall vigorous forms of the
same species prevail in well-drained sites. The availability of Airborne Imaging Spectrometer for
Application (AISA) imagery with fine spatial resolution (2.5 x 2.5 m) and high spectral resolution
(34 continuous spectral bands between 350-850 nm) provides a suitable tool for mapping
individual marsh species and their physiognomic types. This presentation will show how we used
high resolution hyperspectral remote sensing to detect and map marsh vegetation distribution and
track vegetation changes between 2000 and 2004. The first objective was to compare a spectral
libraries versus spectral un-mixing approach to classification for mapping Phragmites australis,
Spartina alternifora, Spartina patens and Distichlis spicata and mixtures of these along with
exposed mud and water surfaces. The second objective was to detect—based on the classification
results—changes in vegetation distributions between 2000 and 2004 and evaluate the expansion
of the invasive Phragmites australis communities at key locations. The presentation will show the
results of marsh vegetation mapping using different classification methods which were then verified
against an extensive number of known field control points. To end, the implications of changing
and emerging invasion fronts of Phragmites australis is discussed in relation to the hydrology and
existing native marsh plant communities.

Coastal Mapping and Shoreline Change: Shoreline Stabilization
Kensington B

A04. REEF BALLS FOR SHORELINE STABILIZATION AT MACDILL AFB
Jason Kirkpatrick, MacDill Air Force Base

The shoreline stabilization project is a five-year, five-phase project initiated by the Air Force and
supported by Federal and local partners including the USFWS, NOAA, Tampa Bay Watch, and
community volunteers. The shoreline has experienced rapid erosion in the past decade. The exact

cause of the increased erosion is unknown but increased ship traffic in Tampa Bay may be a cause.

As the sand erodes, native plant species such as black mangroves, palms and 100-year old live
oaks are lost. The project aims to create a series of oyster reefs along a 1/2-mile of undeveloped
shoreline at the southeastern tip of the Interbay Peninsula.

The demonstration phase (Phase |), completed between January and June 2004, securely installed
more than 900 marine-friendly, concrete reef balls and nearly 32 tons of oyster shell to form an
800-foot long, multi-section “reef” to reduce wave energy before it hits the southeastern shoreline.
The reef balls encourage the establishment of oyster and mussel colonies, which filter the water
and provide valuable habitat for fish and other aquatic resources. The oyster domes were installed
approximately 100 feet off shore in shallow water (~2 ft deep at high tide). The wave reduction
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barrier also encourages the establishment of sea grass and native marsh grasses which further
assist shoreline stabilization efforts. Military and civilian volunteers installed the reef balls and
oyster shell bags during five “reef building events.” Students from a local high school planted the
area behind the reef with marsh grass (Spartina alterniflora).

A05. RATES AND PROCESSES OF SHORELINE CHANGE AT FORT PULASKI NATIONAL
MONUMENT, GA: A GIS-BASED ASSESSMENT

Susan Howell, Applied Coastal Research Laboratory and Department of Geology and Geography,
Georgia Southern University

Clark Alexander, Skidaway Institute of Oceanography

Fort Pulaski is a Civil War era fort located on Cockspur Island, GA adjacent to the Savannah
River shipping channel. To date, no quantitative evaluation has been made of the impact of port
maintenance activities on natural and cultural resources within the Park. The objective of this
study is to provide relevant information to Fort Pulaski staff so they may effectively comment on a
proposal to deepen the shipping channel and devise a management plan.

In order to assess shoreline change rates over the period 1850-2000, we are developing an
archive of visual imagery sources, including T-sheets, aerial photographs, surveys of channel
depth, IKONOS imagery and side scan sonar surveys. Major features examined include the island
shoreline and a large, dynamic oyster shell bar located along the Savannah River. These features
were digitized to determine change rates for time periods that span major channel deepenings.
The digitized shorelines were also used to determine endpoint shoreline change rates for the
entire period of historic data. To analyze short-term dynamics of the oyster shell ridge, data
collected includes progradation rate, length, height and width of the oyster ridge and distance from
historic features. A series of benchmarks parallel to and adjacent to the oyster shell ridge allow
measurement of onshore migration along its length. Information and results are being compiled
outlining the rates of shoreline change and the dynamics of the oyster shell ridge over 10-100 year
timescales, as well as changes associated with major harbor deepenings.

A06. ASSESSMENT OF SHORELINE STABILIZATION USING DIGITAL ORTHOPHOTOGRAPHY,
GLOBAL POSITIONING SYSTEMS AND GIS

John F. Dobosiewicz, Kikombo I. Ngoy, and William C. Heyniger, Department of Geology and
Meteorology, Kean University

The New Jersey shoreline has been altered persistently and ubiquitously by human modifications.
Human modifications can be classified as hard or soft shoreline stabilization. Hard shoreline
stabilization includes bulkheads, seawalls, revetments, groins, and jetties. Soft shoreline
stabilization includes beach nourishment and dune construction. This paper will evaluate changes
in some estuarine and oceanic shoreline stabilization projects in New Jersey. Change will be
evaluated over the past decade using a combination of remote sensing and field study techniques.
The state of New Jersey has commissioned two aerial surveys resulting in digital orthophotography
available for 1995 and 2002. Orthophotos combine the image characteristics of a photograph

with the geometric qualities of a map. The 1995 digital orthophoto is a 1-meter ground resolution,
quarter-quadrangle image cast on the Universal Transverse Mercator Projection on the North
American Datum of 1983. The 2002 digital orthophoto is a sub-meter ground resolution image cast
using the same projection and datum as the 1995 image. The 1995 and 2002 digital orthophotos
will be mapped and evaluated using spatial analysis tools in ArcGIS™ and IDRISI™ platforms. A
field study will be used to assess the current (2004) aerial extent of beach nourishment, dune
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construction, and hard shoreline stabilization at an estuarine site and an ocean site. Critical points
along the shoreline, such as the location and extent of seawalls and bulkheads, the location and
length of groins and jetties, and the cross sectional distances of beach nourishment and dune
construction will be mapped using global positioning systems. The field data will be imported

and displayed in ArcGIS™ with digital elevation data and compared to the 1995 and 2002 digital
orthophotography.

Hazards: Vulnerability Assessment
Kensington C

AQ07. A TROPICAL WEATHER VULNERABILITY ASSESSMENT FOR TEXAS COASTAL
COUNTIES

Richard W. Dixon, James and Marilyn Lovell Center for Environmental Geography and Hazards
Research, Department of Geography, Texas State University

A tropical weather vulnerability index (TWVI) is developed for the Texas coast. The TWVI
includes both tropical storm and hurricane impacts in Texas and accounts for the edge effect of
systems making landfall in Louisiana or Tamaulipas. TWVI includes measures of both risk and
exposure. Risk is measured by the number of landfalling tropical weather systems, while exposure
incorporates both population and property in coastal counties. Analysis of the TWVI shows the
northern part of the coast to be more vulnerable than the central or southern parts.

A08. GIS-BASED AUTOMATED VULNERABILITY ASSESSMENT TOOLS FOR THE COASTAL
RISK ATLAS
Jason L. Stradtner, Neptune Sciences, Inc., NOAA National Coastal Data Development Center

The Coastal Risk Atlas (CRA), developed in collaboration with the NOAA Coastal Services Center
(CSC) and based on their Community Vulnerability Assessment Tool (CVAT), identifies and
provides access to required data and proven analysis techniques. This information then allows
users to perform vulnerability assessments for their community. These assessments incorporate
data such as hazard modeling, critical facilities and infrastructure, environmental resources and
land-use, and demographic estimates to paint a picture of how an area might be affected by a
hazard event. Once hazards are identified, they are assigned a vulnerability index (V1) relative to
the degree of risk posed to an area. Likewise, demographic profiles are assigned a VI relative to
their susceptibility to hazard events, inability to recuperate after an event, and/or lack of adequate
resources to prepare for and/or endure an event.

To provide users the ability to complete individualized vulnerability assessments, we developed
the Vulnerability Assessment Toolbar (VAT), a downloadable GIS extension for the ESRI ArcGIS
8.x desktop software. This toolbar consists of three separate tools. The Join tool simply expands
on existing functionality. The Demographic Vulnerability Assessment Tool (DVAT) allows users to
specify a VI based on tolerances regarding specific populations. The Multi-Hazard Vulnerability
Assessment Tool (MHVAT) allows users to specify a VI based on tolerances regarding specific
hazard events. These wizard-based tools walk users through completing a vulnerability
assessment; allowing them control over file and field naming, range thresholds, and VI values.
Users also have the option of creating layer(s) showing gradient symbology. All processing tasks
are handled behind the scenes. The objective is to simplify the vulnerability assessment process to
a point that allows users to control the scoring schema while ensuring a degree of consistency in
the assessment process.
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A09. DEVELOPMENT OF A COMPREHENSIVE GIS PARCEL DATABASE FOR THE COASTAL
HAZARD ZONE OF LAKE ONTARIO

Pete Zuzek, Baird & Associates

Tom Bender, U.S. Army Corps of Engineers, Buffalo District

Ralph Moulton, Environment Canada

Baird & Associates has recently developed a comprehensive digital property parcel database for
the coastal hazard zone of Lake Ontario. This endeavor was part of a much larger investigation for
the International Joint Commission (IJC), who is presently re-evaluating the operational procedures
for the Moses-Saunders Power Dam in Massena, New York. The current procedures, also known
as the regulation plan, control the water level of Lake Ontario and the flow of the St. Lawrence
River. The parcel database was required to complete the impact evaluation for alternative plans on
riparian property.

Considering the study area included over 4,000 km of shoreline, assembling and attributing the
parcel database could only be approached with GIS technology and custom software applications.
The first step was obtaining the raw parcel layers from over 20 county governments. Second, in
addition to standard attributes, such as owner, street address, and assessed value, the study
required data specific to a coastal hazard assessment, such as: distance of dwelling to shoreline,
land elevation at dwelling, type and quality of shoreline protection, and parcel dimensions, such as
lake frontage. Since the database included over 20,000 parcel records, custom tools were required
to complete the task in an efficient manor. Therefore, an ArcGIS extension known as “Baird Parcel
Tools” was developed to assist the GIS Operator with this daunting task.

Once attributed, the parcels were exported from GIS and imported into a Microsoft Access
Database for use in the economic evaluation for the study. This paper will describe the
methodology followed to build the parcel database, plus the many value added applications

for coastal zone management on Lake Ontario. For example, agencies such as the NY State
Department of Environmental Conservation have been engaged to explore opportunities for their
use of this geospatial dataset.

Land Use and Community Planning: Coastal Conservation
Kensington D

A10. FILLING DATA NEEDS FOR COASTAL CONSERVATION
Moderator: The Nature Conservancy

Coastal areas are among the most developed in the nation. Conservation planning, from regional
to local scales, is urgently needed to protect critical resources in and adjacent to America’s most
heavily used and expensive real estate. Coastal resource protection can provide numerous public
benefits such as improved water quality, increased access to shoreline areas, conserved wildlife
habitat, and sustained recreational and commercial fisheries. Many organizations are working to
support coastal conservation planning, and reliable and accessible data on coastal and marine
resources is a key element of successful efforts.

In this session presenters will highlight work focused on acquiring, managing, and disseminating
data to support coastal conservation planning. Panelists will share their process and progress on
data issues in conservation planning projects ranging from regional to local in scale. Topics will
include the development of data and information systems, partnerships forged to leverage data
acquisition, and a data dissemination program that is delivering regionally consistent conservation
data to municipalities. There will be time for questions and discussion from session participants.
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LUNCH

12:00 to 1:30 p.m.

Exhibitor Hall Open; Kensington E and F

Poster Viewing: Oxford, Winchester, and Pembroke

EARLY AFTERNOON SESSIONS
1:30 to 3:00 p.m.

Benthic Mapping: Techniques I
Kensington A

B01. SPATIAL MULTIMEDIA SUPPORTS COASTAL AND BENTHIC MAPPING
Carol Snyder and Norton Ewart, Red Hen Systems, Inc.

Coastal and benthic habitat mapping are essential for management and preservation of land based
and aquatic resources. NOAA has developed useful guidelines for data gathering techniques
depending on habitat scale in the area of interest. “Macro” scale habitats are those that encompass
greater than 100 square meters and generally are sampled with side-scan sonar, multi-beam and
single-beam bathymetry, aerial photography, and satellite imagery. “Micro” scale refers to features
typically below one square meter in size and are best sampled with methods such as plan-view
photography, sediment profile imaging, sediment cores, grabs, and videography.

Field experience is showing that only through combining techniques are scientists establishing
the most complete view of a coastal habitat. Collection of quality data and accurate placement
is essential to identifying spatial resource distributions. These distributions are critical to the
characterization and management of these natural resources.

According to NOAA Coastal Services Center, “no method of a benthic mapping effort is more
critical to project success than collecting source photography at the proper specifications and
under the optimal environmental conditions.” Spatial multimedia tools are in use which integrate
digital still and video data streams with GPS location, synthesizing them into an interactive
mapping framework to provide quick and easy access to collected information. This provides a
visual “what is where” experience maximizing the results of data collection trips. This field level
multi-media information is used to ground truth and verify information traditionally identified in a
mapping framework.

Several examples of practical application will be presented demonstrating how resource managers
are employing spatial digital imagery data from a variety of methods including low altitude aerial,
underwater, and surface level surveys.

B02. BENTHIC HABITAT MAPPING IN TROPICAL MARINE ENVIRONMENTS USING
QUICKBIRD MULTISPECTRAL DATA

Deepak R. Mishra, Sunil Narumalani, Donald Rundquist, and Merlin Lawson, Center for Advanced
Land Management Information Technologies (CALMIT), University of Nebraska—Lincoln

The objective of this research was to develop an accurate benthic habitat map for the northwest
area of Roatan Island, Honduras using high resolution multispectral QuickBird data. Atmospheric
(Rayleigh and aerosol path radiance), and water column corrections (water depth, and water
column attenuation) were applied to the imagery, making it a robust method for mapping benthic
habitats.
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Water depth for each pixel was calculated based on a linear regression model that estimated water
depths by regressing transformed radiance over known homogenous benthos against depths.
Water column correction was performed by deriving absorption and backscattering coefficients

for each band of the image using a 50x50 window of clear water pixels. Corrections for water path
radiance and water column attenuation of the bottom reflected radiance were made for the entire
scene, allowing the bottom albedo to be determined for shallow coastal areas.

An image of the bottom (i.e., an albedo image), without the water column, was produced. Albedos
for various benthic habitats were <10% for seagrass, 10-18% for corals, and >18% for sand
dominated areas. An unsupervised classification algorithm (ISODATA) was applied to the bottom
albedo image, generating a classified map of benthic habitat. Accuracy assessment based on 383
reference points revealed an overall accuracy of 81%, with the Kappa coefficient being 0.774.

B03. MAPPING PACIFIC ISLAND CORAL REEF ECOSYSTEMS WITH MULTIBEAM AND
OPTICAL SURVEYS

Emily Lundblad, Joyce Miller, John Rooney, Megan Moews, and Joe Chojnack, Joint Institute for
Marine and Atmospheric Research, University of Hawaii, Contractor to NOAA Fisheries, Pacific
Islands Fisheries Science Center

Jonathon Weiss, University of Hawaii

The National Coral Reef Action Strategy and the U.S. Coral Reef Task Force have established
goals for complete mapping of U.S. coral reefs by 2009. Researchers and scientists at the Pacific
Islands Fisheries Science Center (PIFSC) are making significant progress in mapping Pacific
Island coral reef ecosystems. PIFSC’s Coral Reef Ecosystem Division (CRED) is collecting
multibeam bathymetry and backscatter imagery around United States flag territories in the South
and West Pacific and around the Hawaiian Islands. The data from these surveys provide a wealth
of information for managing ecosystems, fisheries, protected species, socio-economics and other
critical areas of assessment. In February and March of 2004, CRED achieved ~80% coverage of
the seafloor in territorial waters around Tutuila and the Manu’a Group in the Territory of American
Samoa between 20m and 250m depths. The data were collected aboard the R/V AHI (Acoustic
Habitat Investigator) with a 240-kHz RESON 8101ER multibeam echosounder. In addition, CRED
collected photographic and video validation data in 2002 and 2004 around all the islands and
atolls of the territory. This validation data aids in interpretation of the high resolution multibeam
bathymetry (1m — 10m) and sidescan imagery (sub-meter resolution). A smaller set of multibeam
bathymetry was collected in November 2002 by researchers at Oregon State University (OSU)
and University of South Florida in collaboration with Fagatele Bay National Marine Sanctuary and
CRED. These data were analyzed for benthic habitat classifications at OSU using derivatives of
bathymetry: slope, bathymetric position index, and rugosity. These analyses overlap and extend
shallow water habitat classifications that NOAA’s Biogeography Program has completed around
the territory using IKONOS satellite imagery. With further interpretation of the more extensive data
set, these existing classifications are being extended and combined for regional characterization of
benthic habitats from the shoreline to 250m water depths.
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Coastal Mapping and Shoreline Change: Shoreline Databases
Kensington B

B04. DEVELOPMENT OF A NATIONAL-SCALE SHORELINE CHANGE DATABASE
Donald K. Stauble, U.S. Army Engineer Research and Development Center, Coastal and
Hydraulics Laboratory

Data on representative shoreline positions, historic shoreline locations, erosion rates and areas of
critical erosion are being collected, on a state-by-state basis from various existing Federal, State
and local government programs related to shoreline change as part of the National Shoreline
Management Study (an interagency effort of Federal and State Agencies concerned with shoreline
management). Shoreline datasets are being incorporated into a GIS database to provide a single
source of what are now a diverse and widespread assortment of information on shoreline change
and the state of local beach conditions. To understand coastal erosion and accretion patterns,
identify shore protection problems, and to provide guidance on management of sand resources,
the compilation of shoreline data on a nationwide basis is needed. The database is divided into a
collection of digital base shorelines, historic shore positions, historic erosion rate calculations and
identification of coastal erosion areas from all 30 coastal states along the Atlantic, Pacific, Gulf of
Mexico and the Great Lakes, as well as the Island territories of Puerto Rico, Virgin Islands, Guam,
Samoa and the Northern Mariana Islands. Sources of shoreline positions and change information
in digital format are available from several Federal agencies and many State coastal zone
programs and are being downloaded into the inventory by state. Most data is of a high-resolution
scale ranging from 1:10,000 to 1:40,000, not available in any other national database. Details of
available data by state are given along with the metadata listing such information as source and
collection method, dates shoreline was mapped, coverage area and other information on shoreline
type, use and ownership. This single source of unified information on shoreline change will provide
a resource for further study of the state of the nation’s coastline and how to manage regional
sediment programs.

B05. NOAA'S PACIFIC ISLANDS ASSISTANTSHIP PROGRAM AT WORK ON GUAM: BUILDING
LOCAL SPATIAL TECHNOLOGY CAPACITY AND PROVIDING SUPPORT FOR COASTAL
MAPPING PROJECTS

David R. Burdick, Environmental Careers Organization for NOAA

In an on-going effort to improve the efficiency and effectiveness of coastal resource management
in the state of Hawai'i and the U.S. Pacific territories, the United States National Oceanic and
Atmospheric Administration (NOAA) provides their coastal and marine resource management
communities with the latest information, technology, and training. The NOAA Pacific Islands
Assistantship Program, first implemented in 2001, provides each state/territory with an assistant
who helps to improve the quality and quantity of spatial data, provides Geographic Information
System (GIS) support for research projects, and provides GIS training to the coastal zone
management community. The 2004-2006 assistant for Guam works jointly with the Guam

Coastal Management Program (GCMP) and the University of Guam Marine Lab on a variety of
capacity building and coastal mapping projects. One of the primary objectives of the assistantship
program on Guam is to increase the application of spatial technologies, including GIS and the
Global Positioning System (GPS), within the GCMP and its networking agencies. This is being
accomplished by providing hardware and software and by conducting weekly training sessions and
more extensive, agency-specific training sessions. Guam’s assistant also provides GIS support
for several coastal mapping projects, such as the mapping of Essential Fish Habitat at various
Western Pacific locations, as well as the production of a detailed coastal atlas for Guam. Other
tasks include updating Guam’s ArclIMS site, facilitating the development of spatial data standards,
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developing and teaching a one-credit hour GIS course for University of Guam graduate students,
and organizing and updating Guam’s GIS data and associated metadata.

B06. SHORELINE CHANGE IN THE SAIPAN LAGOON
Hilary Stevens, Coastal Resources Management Office, Commonwealth of the Northern Mariana
Islands

The island of Saipan, the largest of in the Northern Mariana Islands, has undergone considerable
shoreline change over the past several decades. The population has increased dramatically in
that time, with the change from military presence to a tourism-based economy. The island’s west
coast faces a large lagoon and is the most densely developed area. American Memorial Park is a
particularly dynamic site. Erosion of its popular tourist beaches has caused public concern.

This study investigates shoreline change using field measurements and analysis of historical
photographs. The Emory method is used to take beach profiles of the most active areas along

the lagoon. These measurements are taken monthly and around major storm events to document
seasonal and short-term changes. For the historical aspect of the study, vertical aerial photographs
of the western coastline are the best images available. These images show significant changes.
The images are being compared using the Digital Shoreline Analysis System 2.0, which was
developed by USGS. The causes for the shoreline change are currently under investigation. A
better understanding of the causes and effects of shoreline movement in this area will lead to
improved planning and management.

Coastal Hazards
Kensington C

B07. BACTERIAL LOADING, SOURCE TRACKING, AND BMP PERFORMANCE AT

A LOWCOUNTRY GOLF COURSE

R. Heath Kelsey, Baruch Institute for Marine and Coastal Sciences, University of South Carolina
Geoffrey I. Scott, NOAA Ocean Service, Center for Environmental Health and Biomolecular
Research

Dwayne E. Porter, Baruch Institute for Marine and Coastal Sciences and the Arnold School of
Public Health, University of South Carolina

Tom Siewicki, NOAA Ocean Service, Center for Environmental Health and Biomolecular Research
Don Edwards, University of South Carolina

A detention pond and grassed swale Best Management Practice (BMP) complex at a lowcountry
golf course was studied to evaluate bacterial loading, and the effectiveness of BMPs in removal of
fecal coliform bacteria. Intensive sampling was conducted during storm events to quantify bacterial
concentration and stormwater flow at 20 minute intervals, prior to and after each BMP. Based on
the results, fecal coliform bacterial load and removal efficiencies were calculated for the detention
pond and grassed swale. Preliminary results suggest that the BMPs at this site are minimally
effective at removing fecal coliform bacteria from stormwater.

Bacterial source tracking was also performed at the site, to link potential bacteria sources to the
bacteria observed in the detention pond. E. coli bacterial isolates were obtained from both surface
waters in the detention pond and from animal scat obtained in the study area watershed. DNA
analyses on these isolates were performed using ribotyping, to assess similarities between the
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isolates found in the surface water and from fecal samples from local animals. Ribotyping results
indicate that raccoons are the most common contributors of fecal pollution into the study area
detention pond.

B08. WISCONSIN SHORES: DVD FOR COASTAL HAZARDS EDUCATION IN WISCONSIN
Alberto Vargas, Wisconsin Coastal Management Program

The Wisconsin Coastal Management Program (WCMP) though the Coastal Hazards Work Group
has been working in the past few years in a strategy to address the issue of coastal erosion in
Wisconsin's Great Lakes shoreline. One component of this strategy is an educational and outreach
campaign to inform interested parties about the risks and potential solutions related to the coastal
erosion.

In the Fall of 2002 a massive landslide affected several homes in the Village of Oliver, Douglas
County. With support from Wisconsin Emergency Management through the Hazard Mitigation

Grant Program the Village of Oliver acquired and demolished three of the seven affected properties.

The WCMP in collaboration with the Bayfield County Land Record Department and Hungry Hill
Media produced a 20 minute DVD to communicate to the public the risks of coastal hazards in
Wisconsin. The DVD uses visualization techniques to illustrate coastal bluff erosion and presents
the point of view of the property owners, scientists, local officials and state agencies in dealing with
this issue.

The presentation will describe the conceptualization of the message in the DVD and will show a few
segments. Copies of the DVD will be distributed to attendees.

B09. NEW PARAMETERIZATION SCHEME FOR WIND INPUT AND SURFACE ROUGHNESS
FOR SPECTRAL WAVE MODELS — WITH PARTICULAR EMPHASIS TO HURRICANES AND
TROPICAL STORMS

S.G. Sajjadi, Center of Higher Learning, University of Mississippi

P.J. Fitzpatrick, GeoResources Institute, Mississippi State University

Y. Li, GeoResources Institute, Mississippi State University

E. Valenti, WorldWinds, Inc.

A generalization of the quasi-laminar model is constructed by averaging the linearized equations of
motion for a turbulent shear flow in the direction parallel to the crest of the Stokes wave. It is shown
that the resulting mean momentum transfer comprises: (i) a singular part, which is proportional to
product of the velocity-profile curvature and the mean square of the wave-induced vertical velocity
in the critical layer, where the mean wind speed is equal to wave speed; (ii) vertical integral of the
mean product of the vertical velocityand the vorticity w, where wis the wave-induced perturbation
in the total velocity along a streamline of the y-averaged motion; (iii) the perturbation in the mean
turbulent shear stress at the air-water interface. A closure model, based on Townsend (1976) and
Sajjadi (1998), is constructed for the specification of turbulent Reynolds stresses. The growth

rate of the Stokes wave is then calculated from the derived expressions for the momentum flux

for both slow and fast wind-wave regimes. In the slow wave regime the results agree well with
Belcher and Hunt (1993) rapid distortion theory of turbulence over water waves. Moreover, in

the fast wave regime the results agree well with the classical theory of Miles (1957). Further, the
results of present calculations for the energy transfer parameter agrees well with the numerical
integration of the Reynolds-stress transport equations over a Stokes wave (Sajjadi 2002), and also
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with the numerical calculations of Ireley and Miles (2001). Also a new explicit parameterization is
derived for the sea surface roughness that agrees well with the implicit formulation of Nordeng
(1991) and with experimental data of Donelan et al (1993) in the slow-wave regime and with that of
Charnock (1955) in the fast-wave regime. The newly derived expressions are then incorporated in
a recently developed spectral wave model for shallow waters. A simulation was carried out with this
spectral wave model for hurricane Isidore over Lake Pontchatrain, LA. The results of the simulation
showed both qualitative and quantative agreement with observation in both wave directionality and

significant heights.

Data Sharing |
Kensington D

B10. EMERGING ISSUES IN GEOSPATIAL METADATA
Lynda Wayne, Federal Geographic Data Committee, GeoMaxim

Geospatial metadata creators and producers are facing changes in GIS software capabilities,
metadata publishing options, and national/international geospatial metadata standards. Tools
such as ESRI’s ArcCatalog and Intergraph’s SMMS, fueled by metadata, allow for streamlined
data management of GIS data. The Geospatial One-stop (GOS) program provides metadata
publishing and data discovery via the e-gov portal, geodata.gov. The American National
Standards Institute (ANSI) has adopted the International Organization for Standardization (ISO)
metadata standard. This session will provide an overview of these and other emerging issues,
and will provide specific recommendations that can be adopted to extend the life and utility of
existing geospatial metadata records.

B11. INTERACTION BETWEEN COASTAL SEDIMENT DATABASES
Lyle Hatchett, URS Corporation
Jennifer Koch, Florida Department of Environmental Protection

Beach nourishment has become a very important area of study in the last few years. Beach
renourishment projects as well as scheduled maintenance programs needed for the continued
upkeep of beaches relies on the availability of readily sourced sand deposits. Databases are used
to help identify and locate these deposits. The most comprehensive of these databases has been
developed for The Florida Department of Environmental Protection (FDEP) Bureau of Beaches and
Coastal Systems (BBCS). It is the Reconnaissance Offshore Sand Search (ROSS). Some of other
databases include US Seabed, CIRC/ICON, and SUDS databases of the United States Geological
Survey; Inlets Online of the Army Corp of Engineers; SC Intermar Database of the Minerals
Management Service; and the InStaar dbSEABED database of the University of Colorado.

Information stored in these databases is varied. For example, along with other data types found

in these databases, ROSS contains data on individual samples and cores. This data includes
location, granulometry, and core layer descriptions. Geophysical data is also available through
ROSS. These data are in the form of sub-bottom profile and side scan sonar images. SC Intermar
also contains individual samples and cores as well as sub bottom profile, side scan sonar images,
and bottom photos. US Seabed has data related to sample location and grain size; SUDS contains
location information; and dbSEABED includes data on physical parameters of samples.

Several of these databases have been developed in conjunction with interactive web sites. This
allows users to spatially view the data stored as well as conduct queries to the database. This
paper compares and contrasts these and other databases and discusses methods that can allow
the combined resources of these databases to be applied.
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B12. SPATIAL ANALYSIS OF FISHERIES DATA IN CHESAPEAKE BAY: MAKING SENSE OF
THE DATA AND TOOLS TO ANALYZE IT

Paula Hill Jasinski, NOAA Chesapeake Bay Office

Bernadita Anulaction, NOAA Northwest Fisheries Science Center

Derek Orner, NOAA Chesapeake Bay Office

Numerous tools now exist to help analyze spatial data. Do ease of use and access to these tools
actually further our understanding of data sets or often lead to misrepresentation of results? NOAA
Chesapeake Bay Office has applied several tools to various fisheries monitoring data sets available
in Chesapeake Bay. The results we got varied, as did expert reviews we conducted on their
meaning.

As we strive to create ever more efficient monitoring programs, we must also strive to understand
how to best analyze the data they produce. An abundance of data is only as good as its analysis.
This presentation will discuss the varied results from using the same data in different analytical
tools. Because management agencies depend on regional expertise, the implications for policy
development can be critical. As management move towards an ecosystem-based approach, it is
important that we are mindful of the tools used to get there.

BREAK
3:00 to 3:30 p.m.

LATE AFTERNOON SESSIONS
3:30 to 5:00 p.m.

Benthic Mapping: Techniques Il
Kensington A

CO01. SEAFLOOR MAPPING IN THE FLOWER GARDEN BANKS, NORTHWESTERN GULF OF
MEXICO

Douglas Weaver, Emma Hickerson, and George Schmahl, NOAA Flower Garden Banks National
Marine Sanctuary

Shepard Smith, NOAA Ship Thomas Jefferson

Danny Neville, Interactive Visualization Systems

The Flower Garden Banks National Marine Sanctuary (FGBNMS) includes East and West Flower
Garden Banks (FGB), located approximately 185 km south of the Texas/Louisiana border. East and
West FGB harbor the northernmost living coral reefs (17-50m) on the continental shelf of the United
States, and a diversity of deepwater (50 to 150m) marine habitats. Bathymetric surveys of EFGB,
WFGB, and Stetson Bank have been conducted since the 1930’s using single beam echosounders,
and were surveyed in the 1990’s using high-resolution multibeam echosounders (MBES). However,
areas of the outer shelf and upper slope surrounding the sanctuary were poorly mapped, and
deepwater reef communities between East and West FGB were unknown.

During April 2004, a hydrographic survey was conducted aboard the NOAA Ship Thomas
Jefferson to provide information on habitat distribution and classification to the FGBNMS, and
provide a source of bathymetry for updating existing National Ocean Service (NOS) charts. Data
were acquired by the NOAA Ship Thomas Jefferson using a Simrad EM1002 MBES and GPS-
aided inertial navigation system. NOAA launches 1014 and 1005 acquired multibeam data with
GPS-aided inertial navigation systems and RESON 8125 and RESON 8101 MBES, respectively.
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High-resolution multibeam mapping of the mid- to outer continental shelf resulted in the

discovery of previously unknown features on the seafloor. A series of mud volcanoes, a deep reef
escarpment, a submarine canyon, and hundreds of deep patch reefs were identified, providing

a continuous network of deep reef communities between East and West FGB. Numerous mud
volcanoes were identified along the upper continental slope, ranging from 200 to 1800m in
diameter. Multibeam bathymetry data were incorporated into Arcview 3.2 projects as geo-tiffs, and
as 3D maps using Fledermaus Interactive Visualization Systems.

C02. DELAWARE BAY BENTHIC MAPPING PROJECT
Robert Scarborough and Bart Wilson, Delaware Coastal Programs
John Madsen, Geology Department, University of Delaware

The Delaware Bay represents almost one quarter of the surface area of the State of Delaware.
What lies under the Bay is one of the least understood areas of the State. Coastal management
decisions are routinely made with little knowledge of how they will affect the Bay, its resources and
the related economics of commercial and recreational activities. These decisions can range from
designating areas of essential fish habitat to issuing dredging permits.

The Delaware Department of Natural Resources and Environmental Control is undertaking a
Delaware Bay benthic and sub-bottom mapping project “To identify and map the benthic habitat
and sub-bottom sediments of the Delaware Bay, and supply this information in a form decision
makers and stakeholders can easily use that will aid them in their efforts to manage and conserve
the Delaware Bay’s resources.”

This project involves the use of three types of acoustical instruments: RoxAnn seabed classification
system, Chirp sub-bottom profiler and a multi-beam bathymetric sampling system, to characterize
the benthic habitat and sub-bottom sediments of the bay. The RoxAnn system determines the
roughness and hardness of the benthic surface to characterize the benthos. The Chirp sub-bottom
profiler provides data on the sediments up to 30 feet below the bottom of the bay, while the multi-
beam sonar provides a complete image of the Bay bottom, showing the topographic relief. The
data is verified with numerous shallow and deep sediments samples and video. All this information
is statistically analyzed and correlated into numerous GIS maps enabling coastal decision makers
to manage this coastal resource effectively.

C03. MARINE APPLICATION OF ACOUSTIC BASE MAPS AND REALTIME GIS IN SHALLOW
WATER ENVIRONMENTS

Yvonne Allen and Charles Wilson, Coastal Fisheries Institute

Harry Roberts, Coastal Studies Institute, School of the Coast and Environment

John Supan, Louisiana Sea Grant College at Louisiana State University

Coastal Louisiana faces continued landscape alteration from natural and anthropogenic processes
that affect estuarine habitat, yet shallow depths (1-4m) and high turbidity often combine to limit
what is known about the distribution and extent of habitats in this dynamic environment. In this
presentation, we outline several innovative applications that combine acoustic basemaps, realtime
GPS display and acquisition, and other spatially relevant data layers for research, industry

and management goals. We used groundtruthing with quadrat and dredge samples to build a
quantitative relationship with sidescan sonar imagery. The classified imagery was then used to
further stratify ecological and geological sampling.
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The Louisiana oyster grower has long relied on coarse benthic maps and personal historical
knowledge to best manage an oyster lease. In a production and harvesting operation, sidescan
sonar together with realtime positioning and GIS holds great promise for allowing spatially-based
management of oyster harvesting, seeding, obstruction avoidance, gear recovery, and planning
future enhancement possibilities. For growers that manage a large quantity of leased area, it
may also offer dramatically increased efficiencies by reducing training costs and more effectively
targeting resources.

Acoustic basemaps hold great promise as a management tool for establishing a baseline against
which future alterations may be measured. Sidescan sonar was used to: 1) determine the condition
of substrates in advance of a freshwater diversion project designed to slow coastal land loss, 2)
establish the disposition of artificial reefs, and 3) survey state oyster seed grounds to determine
optimal areas to plant cultch to minimize losses due to subsidence.

Coastal Mapping and Shoreline Change: Shoreline Tools
Kensington B

C04. REGIONAL MORPHOLOGY ANALYSIS PACKAGE (RMAP)
Brian K. Batten and Nicholas C. Kraus, U.S. Army Engineer Research and Development Center,
Coastal and Hydraulics Laboratory

Typically, analysis of beach profile and shoreline position data requires several software packages.
The engineering and numerical modeling work environment calls for tools directly supporting
workflow in a geospatial environment, from the original surveys to quality control, analysis, and
input to a project report or model. The Regional Morphology Analysis Package (RMAP) contains a
comprehensive set of analysis and visualization tools required for project workflow, from the import
of raw data and coordinate conversion through detailed analysis to report-quality graphics for
geospatial data.

RMAP supports analysis of geo-referenced beach profile, channel or river cross-sectional data,
and shoreline position data for engineering and science applications, replacing the Corps’ Beach
Morphology Analysis Package (BMAP). Capabilities extend from generation of spatially referenced
shoreline change maps to a large suite of beach profile analysis tools. Data can be examined

in both cross-sectional and map views to simplify data assembly, quality control and assurance,
data analysis, and generation of report figures. The map viewer supports the display of geo-
referenced profiles, shorelines, aerial imagery and ArcView® shapefiles. Data options allow storage,
organization, and analysis of data in a single application, with support for a variety of import/export
formats. Chart options allow tailoring of graphics to personal needs, supporting export of images
and direct copy and paste into word processing software. Metadata can be stored at project,
group, or individual data item levels. RMAP is backwards-compatible with BMAP project files and
supports calculation of geographic coordinates from reduced distance-elevation data pairs.

Future improvements will include three-dimensional visualization and analysis tools, relational
database framework, and additional shoreline and profile analysis functions.

CO05. EVALUATING THE DIGITAL SHORELINE ANALYSIS SYSTEM (DSAS) FOR VIRGINIA
SHORELINE CLASSIFICATION

Harry Berquist and Marcia Berman, Center for Coastal Resources Management, Virginia Institute
of Marine Science
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The first step in planning for a Virginia shoreline classification project was to review methodologies
and approaches used to quantify shoreline change. Paramount to the adoption of an analytical
approach was accuracy of the method, application across large systems that include multiple
geomorphic settings, and comparability to existing datasets both temporally and spatially.

The Digital Shoreline Analysis System (DSAS) developed by the USGS in cooperation with Perot
Systems Government Services extends the normal functionality of the ArcView version 3.2 (and
later) geographic information system (GIS) to include historic shoreline change analysis. It has
been used in several coastal states including Massachusetts and Maryland. A new version of
DSAS for use with ArcGIS 9 is presently being tested.

Before adopting this protocol a pilot project using DSAS was initiated to evaluate the method in
house and estimate the amount of effort to perform a shoreline change analysis for Virginia. A
portion of Lancaster County, Virginia with a wide variety of shoreline configurations was chosen for
this pilot project. The results, both numerical and experiential, will be reported.

C06. THE COASTAL GEOTOOLBOX: MAKING COASTAL GEOMORPHOLOGY DATA MORE
ACCESSIBLE

Arthur Rodriguez, Assateague Island National Seashore, National Park Service

Mark Duffy, Northeast Coastal & Barrier Network, National Park Service

Bryan Milstead, Northeast Coastal & Barrier Network, National Park Service

Charles Roman, Cooperative Ecosystems Studies Unit, National Park Service

Peter August, Department of Natural Resources Science, University of Rhode Island

Chuck LaBash, Environmental Data Center, University of Rhode Island

In an effort to document changes in barrier island beaches, the National Park Service (NPS)
Inventory & Monitoring Program Northeast Coastal & Barrier Network (NCBN) is monitoring a

set of coastal geomorphologic indicator datasets. Two of the most important and readily available
datasets are horizontal shoreline locations and lidar topographic surveys. Through interviews held
at the four open-ocean National Park sites in the NCBN, it became apparent that managers and
researchers within the Park Service were interested in using these shoreline and lidar data, but do
not have the time or technical knowledge required to efficiently do so.

As a solution to this, the Coastal GeoToolbox was created, which is a GIS-based suite of
automated procedures with the intention of simplifying the utilization of shoreline and lidar data.
The Toolbox was created with the Visual Basic for Applications (VBA) programming language and
ArcGIS 8.3. It is composed of a customized ArcMap (.mxd) document with a set of buttons that
provide a suite of commonly used visualization and analysis tools. Included in the applications are
an automated end point rate shoreline change analysis; a GUI-driven definition query of the NCBN
shoreline database; loading a standardized legend for lidar grid datasets; calculating changes
between lidar surveys; calculating volume from a lidar survey; and highlighting elevation ranges
within a lidar survey.

Coastal GeoTools ‘05

23



Tuesday, March 8, 2005

24

Visualization Tools
Kensington C

CO07. THE CHESAPEAKE BAY PROGRAM'’'S WATER QUALITY DATA INTERPOLATOR TOOLKIT
David Jasinski, University of Maryland Chesapeake Bay Program

Mark Trice, Maryland Department of Natural Resources

Mondher Chehata, Michael Monteith, and William Samuels, Science Applications International
Corporation

The Environmental Protection Agency’s (EPA) Chesapeake Bay Program (CBP) has for several
years used a linear (inverse distance weighted) 2D/3D interpolator for the analysis of water quality
and living resource monitoring data. This method has provided acceptable results. However, in

the interest of improved statistical robustness and improved capabilities, CBP contracted Science
Applications International Corporation (SAIC) to develop an improved water quality data interpolator
toolkit. Because attainment of water quality standards will be assessed using this interpolator it
was imperative that the interpolation technique be based on a statistical method. The interpolation
tool kit which was developed is comprised of a stand alone data preprocessor, a VBA tool bar in
ArcGIS Geostatistical Analyst (GA) and 3D grids and analysis methods in the GMS geostatistical
module. Improved capabilities include 2D and 3D kriging (a geostatistical interpolation method),
error estimates, interpolation/analysis within a GIS, inclusion of the pycnocline as a boundary in 3D
kriging, the ability to analyze fixed station, towed-array and remote sensing data and improved data
visualization.

C08. NEW TOOLS FOR VISUALIZING COASTAL HAZARDS ON THE GREAT LAKES
Jeffrey Stone and Mark Harrower, University of Wisconsin-Madison

David Hart, University of Wisconsin Sea Grant Institute

Ted Koch and AJ Wortley, Wisconsin State Cartographer’s Office

Alberto Vargas, Wisconsin Coastal Management Program

Stephen Ventura, University of Wisconsin-Madison

Bluff erosion and flooding are the two most serious natural hazards facing coastal communities in
Wisconsin. Although scientists have studied coastal geomorphology of the Great Lakes closely in
recent years, this work often fails to communicate to a larger public audience and thereby stimulate
a deeper understanding of the truly dynamic and unstable nature of many coastlines. Given both
the complexity of the processes and the long time periods involved, many public officials, real
estate developers, and coastal landowners do not fully appreciate either the inherent instability of
desirable lakefront property or how some land-use practices may contribute to that instability.

A recently completed project, funded by NASA and the Institute for the Application of Geospatial
Technologies at Cayuga Community College, successfully bridged the gap between scientific
understanding and public perception by utilizing Web-based geovisualization tools to present
integrated and scientifically informed views of coastal hazards. The website for the project (www.
geography.wisc.edu/coastal/) includes interactive exhibits that creatively depict coastal change
between 1956 and 1999, describe the cycle of bluff erosion, and show 3D fly-bys that demonstrate
the integration of various digital terrain models and remotely sensed imagery. The momentum of
the project has been continued with funding from the University of Wisconsin Sea Grant College
Program. Objectives include moving beyond the existing 2D coastal change exhibits by developing
a Coastal Terrain Model (CTM) which merges the high quality topographic mapping with near-
shore bathymetric LIDAR data, using the CTM to explore the physical and ecological impacts of
lake level change, and exploring coastal development setback alternatives. We will demonstrate
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the educational products developed as part of the project, discuss issues associated with the
spatial data and software tools used, and describe our community outreach efforts in Ozaukee
County, Wisconsin.

C09. VISUALIZATION AND KNOWLEDGE TRANSFER FOR GULL LAKE EROSION MODELING USING
ARCPUBLISHER AND ARCREADER

Steve Langendyk and Pete Zuzek, Baird & Associates
Lynden Penner, J.D. Mollard and Associates

A hydroelectric power dam is being considered for Gull Lake in Northern Manitoba, which is a
major tributary of Hudson’s Bay. An assessment of recession rates for the young reservoir is a
critical component of the environmental assessment. Consequently, a detailed erosion evaluation
was required that considered the local geology and wind generated waves.

The proposed reservoir is 12 km along the east-west axis and 9 km in a north-south direction.
Existing bathymetry and topography were utilized to create a 3D grid and define the spatial extent
for the full supply level. The 3D grid was also used as input for a 2D wave model, STWAVE. The
model was run for a 16 point compass and wind speed increments of 5 km/hr. To create hourly
waves from the model simulations, a FORTRAN utility reads the hourly wind data, selects the
most representative grid for each hourly condition, then exports a wave file with height, period and
direction at the selected grid cell.

Rather than delivering the FORTRAN utility, the new ArcPublisher extension for ArcGIS 9.x was
utilized to create a custom application for the client. Many spatial datasets were included in the
Published Map, such as regional satellite coverage, orthophotographs, grids, contours, proposed
structures for the dam, and a point file of the cell vertices for the modeling grid. ArcReader, which
is a free software download, is used to view the Published Map and features much of the general
functionality from the ArcGIS desktop. From ArcReader, the user zooms to a desired portion of the
shoreline and the Hotlink button is used to select a grid cell, which then launches the FORTRAN
utility. Collectively, ArcPublisher and ArcReader represent a power suite of visualization tools and a
unique method of delivering the wave data, especially for non-GIS users.

Data Sharing Il
Kensington D

C10. INTEROPERABILITY IN COASTAL ZONE MONITORING SYSTEMS: RESOLVING
SEMANTIC HETEROGENEITIES THROUGH ONTOLOGY DRIVEN MIDDLEWARE
Surya S. Durbha and Roger L. King, GeoResources Institute, Mississippi State University

The nation’s coastal and ocean resources are under increasing pressure from population growth
and development. Many organizations are involved in collecting data to measure the primary
properties of coastal zones using a variety of methods ranging from remote sensing to in situ
sensors and sampling. The understanding of the complex interrelationships within a coastal
zone necessitates the exploration of strategies for innovative acquisition, integration, and data
exploitation technologies for fully interchangeable, timely, and accurate geospatial data analysis
and mapping.

Sharing of the generated datasets, information, and results, between geographically distributed
organizations often proves to be challenging. This is due to the complicated steps involved in
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data discovery and conversion that result from the problems of syntactic, structural, and semantic
heterogeneity in the datasets. The syntactic heterogeneity problems have been addressed to
some extent by the standardization of metadata as advocated by multiple organizations. However,
the lack of sufficient description of the meaning of the data along with a context may lead to the
misinterpretation of data by users who are not involved in the original data acquisition process.
Thus, semantic reconciliation is necessary to guarantee meaningful data sharing (i.e., the
exchanged data is correctly interpreted and used).

Ontologies are widely recommended as a means of rectifying semantic heterogeneity. The
advantage of using ontologies is that they can provide a conceptual schema regardless of a data
set’s format, structure, or size In this paper we propose an ontological framework for resolving
semantic heterogeneity problems in coastal zone data. This type of framework will provide the
capability to (a) link the users to the knowledge, making integrated visualizations available; (b)
provide search and query answering facilities; and (c) gather information at different levels of
granularity, from the subcategory to the specific data level.

C11. Withdrawn

C12. TERRAIN MODELING FOR DEVELOPING HYDROLOGIC RESPONSE UNITS FOR
UNDULATING LANDSCAPES
Shivaji Prasad, Department of Geography, Frostburg State University

The accuracy of slope and aspect measures can influence the performance of any landscape
models that use slope and aspect as their input parameters. Slope and aspect measures may vary
considerably by the computing algorithms used. Consequently, the algorithms used for derivation
of topographic data from DEMs can significantly influence the results obtained from landscape
models particularly with those models which use slope and aspect for predicting performance

of hydrologic surface run-offs, streams and estuaries water quality conditions on landscapes
characterized by undulating topography particularly in coastal regions. Therefore, the objective of
this study was to develop an algorithm suitable for estimating slopes and aspects for the landscape
regions dominated by undulating topography.

Horn’s algorithm is embedded under Spatial Analyst and 3-D Analyst of ArcGIS and ArcView, and
is frequently used for computing slopes and aspects. In this study, slope and aspect analyses were
performed using three algorithms: the Riter’s algorithm, the Horn’s algorithm, and a new Modeling
Slope and Aspect of Undulating Terrain (MSAUT) algorithm developed during this study. The 7.5-
minute USGS DEM data along with other data sets comprised of land-use and land cover, streams
and roads, etc. were used for analyses. Data used in this study had been developed at a 30-m
resolution within an image processing software ENVI and a grid-based GIS processing within
ArcGIS.

North Branch Potomac region was used as test site for evaluating algorithms Results of slope and

aspect analyses and their relative accuracies and efficiencies were presented. The results were
quite interesting and the MSAUT algorithm seemed very promising.
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EARLY MORNING SESSIONS
8:30 to 10:00 a.m.

Benthic Mapping: Techniques lll
Kensington A

D01. HIGH-RESOLUTION GEOLOGIC MAPPING OF THE SEAFLOOR OFF MASSACHUSETTS
Seth Ackerman, Massachusetts Office of Coastal Zone Management, Woods Hole, MA

Bradford Butman, Jane Denny, William Danforth, and Brian Andrews, U.S. Geological Survey
James Crocker, NOAA Atlantic Hydrographic Branch

The Massachusetts Office of Coastal Zone Management (CZM), U.S. Geological Survey (USGS),
and National Oceanic and Atmospheric Administration (NOAA) are conducting high-resolution
mapping to characterize the surface and subsurface geology of the seafloor off Massachusetts.
Mapping that utilizes existing NOAA, National Ocean Service (NOS) hydrographic data is presently
focused in Boston Harbor, while other data-collection strategies are being employed in the

South Essex Ocean Sanctuary (between Gloucester and Nahant), and the southern Merrimack
Embayment (north of Cape Ann). The long-term objective is to develop high-resolution geologic
maps defining the seafloor geology off coastal Massachusetts.

Interferometric-sonar, sidescan-sonar, and high-resolution seismic profiles were collected in

the South Essex Sanctuary; multibeam bathymetry and backscatter were acquired within the
Merrimack Embayment; and existing NOAA/NOS sidescan-sonar, single-beam and multibeam
bathymetry, from 2000-2001, were utilized within Boston Harbor. The NOS surveys consist of
200% overlapping sidescan-sonar data, single-beam bathymetry and multibeam bathymetry and
backscatter in the shipping channels and over targets identified by the sidescan-sonar.

The Boston Harbor sidescan-sonar data were processed and mosaicked at 1-m resolution,
providing an excellent dataset for seafloor characterization, while the multibeam bathymetry is
ideal for small-scale, target-specific mapping. These data provided the basis for collecting video,
high-resolution digital photographs, and seafloor sediment samples in 2004. Integrating the
sidescan-sonar imagery, multibeam bathymetry and sampling effort will yield a detailed view of
the morphology and surficial sediment distribution of the seafloor. Future cooperation between
CZM/USGS and NOAA’'s NOS will further the capability of using hydrographic survey data for
interpreting seafloor geology.

D02. CHANGE IN NEARSHORE SUBSTRATES ALONG THE CENTRAL AND WESTERN BASIN
SHORE OF LAKE ERIE

Donald E. Guy, Jr., and Jonathan A. Fuller, Ohio Department of Natural Resources, Division of
Geological Survey, Lake Erie Geology Group

Christopher A. Zimmer, SECOR International

Dana M. Wilkinson, Wittenberg University

The U.S. Army Corps of Engineers and the ODNR Division of Shore Erosion mapped nearshore
substrates using surface samples in 1876/77 and 1957/58, respectively. The ODNR Division

of Geological Survey mapped substrates using side scan sonar and fathograms in the 1990s.
These data sets were geographically referenced and compared to document long-term changes
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in nearshore substrates along >270 km of shore. Mapping extends 1600 m offshore to the 12-m
water depth in the central basin and 4700 m offshore to the 7-m water depth in the western basin.
Sediments were grouped as rock, cohesive clay, sand, and mud. Area mapped and sediment
classifications were limited by the area and sediment descriptions of the 1876/77 maps.

During the 190-year period covered by these data, there were significant changes in substrates,
particularly along the Central Basin. During this same time period, the Ohio lakeshore underwent
significant urbanization and modification. Temporal and spatial changes in substrates appear
linked to disruption of the sediment budget by construction of harbors, dredging of channels, and
armoring of the lakeshore.

D03. USING LANDSAT IMAGERY FOR COASTAL MONITORING AND MANAGEMENT
Aurélie C. Shapiro, Steven O. Rohmann, NOAA National Ocean Service

Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper (ETM+) imagery collected during
a period from 1985 to 2004 have been acquired for Puerto Rico the U.S. Virgin Islands, in order

to map shallow water marine habitats and study the dynamics of coral reefs over time. A recent
analysis has involved employing several change detection methods to identify areas of pollution
and hotspots of change in marine ecosystems, as well as locate areas vulnerable to repeated
anthropogenic disturbance. Areas of local change due to pollution, sedimentation or natural
influences were identified by comparing imagery pairs from different time periods. A multi-temporal
classification technique, which aggregates similar pixels to classes, was used to discern areas of
seagrass growth and loss were between 1985 and 2000 in eastern Puerto Rico. Image pairs were
also analyzed using a Principle Components Analysis (PCA) to identify reefs subjected to repeated
sedimentation and pollution in Saint Croix over yearly intervals. In collaboration with another project
focusing on highly erosive areas and urbanization on land, we can now link land use change,

and land-based sediment and pollution from adjacent watersheds to local changes in benthic
environments. This analysis will aid local conservation planning by identifying target watersheds, as
well as reefs areas for integrated management measures.

Coastal Mapping and Shoreline Change: Mapping Techniques
Kensington B

D04. HABITAT LOSS ANALYSIS OF A SEDGE ISLAND IN LITTLE EGG HARBOR, NEW JERSEY
Edward S. Gorleski and Keil A. Schmid, Hart Crowser, Inc.

A multi-source study using GIS, Remote Sensing, and surveyed shoreline data was undertaken

on Mordecai Island to compare and highlight differences in their applicability for shoreline change
analysis and future extrapolation. Mordecai Island’s a 45-acre sedge island in Little Egg Harbor,
New Jersey. Mordecai’s western shoreline’s subject to wave dominated processes resulting in high
erosion and classic mud scarped geomorphology.

Advantages of extrapolating wetland shoreline locations have nationwide applicability and
techniques are far less complex than those used in dynamic sand-dominated geomorphologies.
In this case, the project helped a Community-Based Habitat Restoration project highlight erosion
potential if immediate measures are taken.
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Techniques for predicting future shoreline position include extrapolating historic shoreline change
using manual measurements from wooden stakes, digitized orthorectified and georectified aerial
photos, and readily available historic GIS shorelines. Erosion rates derived from multiple starting
points (time) and data sources (type) were the main variables tested to ascertain accuracy and
precision of the techniques for future prediction. Predictability was tested using the present
shoreline as a baseline from which area estimates and shoreline position were analyzed. Prediction
errors ranged from 2% to 40% for the baseline area comparison. However, comparisons over long
time periods, regardless of the data source, and comparisons over short time periods using aerial
photo data always yielded error estimates less than 8%. Shoreline orientation predictions based
on erosion rates calculated from 13 year data yielded more accurate shorelines than 45 year old
data. Based on this example, prediction of future trends for areas with similar wetland shoreline
geomorphology should be achievable with high confidence.

DO05. LEICA ADS40 SENSOR FOR COASTAL MULTISPECTRAL IMAGING
John C. Craig, 3001, Inc.

Multispectral remote sensing for coastal vegetation assessment is increasingly becoming an
established and proven management tool. The ever increasing power of computer hardware and
advances in image processing software make remote sensing more economical and accessible.
Image acquisition has been limited, however, because of the relatively low resolution and small
field of view of airborne multispectral sensors.

The Leica Geosystems ADS40 sensor collects imagery in 4 discrete multispectral bands (blue, 430-
490nm; green, 535-585nm; red, 610-660nm and near infrared, 835-885nm) with 12-bit dynamic
range, in a 12,000 pixel-wide swath, as well as panchromatic stereo imagery. This is several times
the swath width of most airborne multispectral sensors, allowing large areas to be imaged more
economically, and with better quality, due to the smaller number of flight lines required.

Among the ADS40 multispectral imaging projects that 3001 Inc. has completed is 12,400 square
miles of Florida, including more than 300 miles of coastline, for the St. Johns River Water
Management District. Imagery was delivered in true color (R,G,B) and color infrared (IR,R,G)
GeoTIFF formats, as tonally balanced 8-bit imagery, and 16-bit imagery with linear characteristics
suitable for remote sensing analysis. All these products were delivered in a fraction of the time
required for previous mapping efforts.

Part of the imaged area (about 3000 square miles) was affected by three of the four hurricanes that
struck Florida in 2004. The ADS40 was used to collect post-hurricane multispectral imagery of that
area, providing two image sets of the same geographic area within the same year. This provides

an excellent tool for change detection, resulting in a detailed assessment of damage to forests and
conservation areas, as well as beaches, homes and properties.

D06. MAPPING SHORELINE ATTRIBUTES IN PUGET SOUND: A COMPARISON OF REMOTE
SENSING PLATFORMS

Dana Woodruff and Lee Miller, Battelle, Pacific Northwest National Laboratory, Sequim,
Washington

Roger Anderson, Battelle, Pacific Northwest National Laboratory, Seattle, Washington
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In Washington State, the Puget Sound nearshore region is a highly productive ecosystem with
over 2,500 miles of shoreline containing a diversity of beaches, mudflats, bluffs, saltmarshes, and
wetlands. However Puget Sound is experiencing rapid growth and development with a steady loss
of natural habitat, closures of shellfish beds, and a decline in the salmon fishery. Approximately
one-third of the Puget Sound shoreline has been modified by human development. To address
these concerns, the Puget Sound Nearshore Ecosystem Restoration Program (PSNERP) was
formed in 2001. This is a large-scale, comprehensive initiative with the long term goal of protecting
and restoring the natural processes and ecological functions of Puget Sound.

The use of remotely sensed imagery will play a significant role in assessing the Puget Sound
shoreline. Baseline data is needed at a variety of spatial levels including landscape features (e.g.
estuaries, river mouth deltas, exposed shorelines); shore form classifications (e.g. low bank, high
bluff, rocky slope); habitat types (e.g. salt marsh, non-vegetated sand flats, eelgrass meadows);
and shoreline modifications (e.g. armoring, piers, docks, pilings, ramps, outfalls). To address
these needs, the Pacific Northwest Regional Collaboratory (PNWRC) is currently assessing

and comparing the effectiveness of Landsat, IKONOS, Aster, and digital aerial imagery at
discriminating the various nearshore features described above. Within a pilot area of Puget Sound,
we are classifying remotely sensed imagery for shore forms, modifications, and habitat types from
three spatial scales of imagery (i.e. 30-m, 4-15 m, sub-meter level). From this, we are developing
a matrix-based decision support tool that will allow PSNERP to select the most appropriate, cost
effective remote sensing platform(s) to address specific restoration questions.

Information Technology for Managers: Internet Mapping
Kensington C

DO07. USING INTERNET MAPPING TOWARDS MORE EFFECTIVE COASTAL RESOURCE
MANAGEMENT
Scott Lerberg, Virginia Coastal Program, Department of Environmental Quality

Since 1986, Virginia's Coastal Program (VCP) has linked state, local, and federal efforts to create
more sustainable coastal communities and ecosystems. NOAA's recent evaluation highlighted
many of the program’s accomplishments including; a) concentrating coastal management efforts
and funds into long-term projects which support long-term restoration and management strategies,
and b) improving coordination efforts among state agencies and local governments with coastal
resource priorities. This presentation presents two case studies on how we employ GIS technology
towards effective coastal resource management efforts.

Initiated in 2002, the Virginia Seaside Heritage Program is a public-private partnership, funded

by the (VCP) to address management of the aquatic resources along Virginia’s Eastern Shore.
Through a partnership of state agencies, local governments, academia, non-profits, and private
businesses, this project hopes to restore sustainable ecological and economic vitality to an

area that was devastated by hurricanes, over-harvesting, and eelgrass diseases in the 1930s.
One current accomplishment of this project has been the development of an internet based
comprehensive geographic inventory that will form the basis for a long-term management strategy.
An overview of the Seaside Heritage Program ArcIMS website will be presented.

The Coastal Program’s Blue-Green Infrastructure Mapping Project, which feeds into VCP’s
Integration Strategy, was designed to create policies that link local land use plans to state water
use policies. The Integration Strategy was proposed to coordinate efforts among agencies and
between levels of government. The availability of coastal resource data is essential to improving
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the decision making process. The VCP is currently developing an ArclMS site that would result
in a web-accessible inventory for the best remaining blue and green infrastructure. This project’s
methodology, current progress, and future goals will be discussed.

D08. ECOGIS — GIS TOOLS SUPPORTING ECOSYSTEM APPROACHES TO MANAGEMENT
Ken Buja and David Moe Nelson, NOAA National Centers for Coastal Ocean Science, Center for
Coastal Monitoring and Assessment, Biogeography Program

Tim Haverland, NOAA Fisheries, Office of Science and Technology

NOAA has launched a project to develop GIS approaches for managing and researching marine
fishery ecosystems for the East Coast and Gulf of Mexico Fishery Management Councils.
Ecosystem approaches to fisheries management require information that allows evaluation of
interactions between species, fisheries and habitats. The key questions involve bycatch and
aspects of competition between fisheries, indirect effects of harvesting, and interactions between
the biological components and the physical attributes of the ecosystem. Because many of

these effects occur simultaneously and vary spatially, understanding their consequences for
management is difficult. Developing a GIS tool for visualizing multiple data sets and for analyzing
their consequences represents a logical approach for both scientific investigations of interaction
effects and as a tool for use by managers to examine data and to pose questions.

This project, a team effort of the National Marine Fisheries Service and National Ocean Service,
will develop two types of GIS decision support tools—a management level application geared to
simple data visualization and summaries, and a scientific assessment tool to support ecosystem
modeling. To launch the project, NOAA hosted a workshop to demonstrate the application of GIS to
ecosystem based fisheries management, describe the needs of fisheries management and science,
and explore available data and modeling capabilities. The project team will set priorities based on
the guidance provided by the results of workshop. In the coming year, the team will compile data

on marine and estuarine habitats, fishery-dependent and independent surveys, and managerial
boundaries to incorporate into ArcGIS. Data will be analyzed and presented, and analytical models
developed. Finally, the team will complete an interim report, and extend capabilities to users.

D09. DEVELOPING A DYNAMIC AND DISTRIBUTED GIS TO SUPPORT COASTAL
MANAGEMENT ALONG THE LAKE SUPERIOR COAST OF WISCONSIN

David Hart, University of Wisconsin Sea Grant Institute

Mark Miller, Cadastra, Inc.

Carola Blasquez, Jennifer Zeisloft, and Stephen Ventura, University of Wisconsin-Madison

The Lake Superior coast is still rugged and undeveloped compared to the other Great Lakes, but
the rapid pace of development challenges coastal managers seeking to promote sustainable
development and protection of natural resources. Jurisdiction over the protection and management
of Lake Superior coastal resources in Wisconsin is distributed among many agencies at various
levels of government and communication, and information sharing among these agencies is critical
to effective coastal management. Recent breakthroughs in technology allow the development

of integrated and interoperable geographic information systems (GIS) that hold great promise to
improve multi-jurisdictional coastal resource management.

This presentation discusses a three phase project funded by the NOAA Coastal Services Center
to develop a “dynamic and distributed GIS” to support integrated coastal management along

the Lake Superior coast of Wisconsin. A dynamic and distributed GIS is one where custodians,
whether they be local, regional, state, federal, academic, or non-profit, maintain and provide
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access to the most current spatial data and multiple remote users can access and integrate data
in real-time from multiple sources. The first phase involves the development of web mapping
interfaces and tools to support public access to local government GIS data. It extends a prototype
developed for Bayfield County to other local and regional government organizations along the Lake
Superior coast. The second phase concerns the implementation of web mapping services that
allow integration of disparate GIS data across political boundaries. Rather than developing stand-
alone local government web mapping sites, the project draws upon the principles and protocols

of the Open Geospatial Consortium to link local web mapping services and build an interoperable,
“bottom-up” coastal GIS. Finally, the third phase builds upon a successful coastal GIS training
program developed by University of Wisconsin Sea Grant Institute and the Land Information

and Computer Graphics Facility (LICGF) at the University of Wisconsin-Madison to teach local
government professional staff, citizens, and other coastal constituents how to use these integrated
web mapping services through workshops and web-based tutorials. This paper/presentation will
focus on the issues associated with the implementation of web mapping services in rural local
governments and the technical and institutional concerns of integrating interoperable web mapping
services to address coastal hazards and smart growth planning along Lake Superior in Wisconsin.

Land Use and Community Planning: Water Quality Tools
Kensington D

D10. PROTECTING WATER QUALITY USING A NATURAL RESOURCE-BASED PRIORITY
PARCEL PROCESS
Kevin L. Cronk, Monitoring and Research Coordinator, Tip of the Mitt Watershed Council

Watershed management plans commonly include land conservation as a recommended action

for reducing nonpoint source pollution and protecting water quality. Typically, land protection
efforts are carried out by conservancies and local governments through land acquisition, voluntary
conservation easements, master planning and zoning. Organizations involved in land conservation
have ever greater access to natural resource inventories and are able to use this information to
help guide decisions. Although natural resource inventories are valuable for making generalizations
regarding the environmental value of a particular parcel, they do not provide the quantitative values
necessary for a ranking system. During the development of watershed management plans in the
northern Lower Peninsula of Michigan, criteria established by advisory committee members were
used by Tip of the Mitt Watershed Council staff to develop a ‘priority parcels procedure’ using

a GIS that quantifies the environmental value of all parcels in the watershed. Criteria for the
procedure include: 1) total acreage, 2) groundwater recharge acreage, 3) wetland acreage, 4) lake
shoreline distance, 5) stream shoreline distance, 6) adjacency to protected lands, and 7) habitat

or occurrence of threatened/endangered species. Determination of specific environmental values
for particular parcels provides a tool that conservancies and local governments can use for site-by-
site decisions, inter-parcel comparisons, master planning, zoning development and modifications,
and discerning ecological patterns such as wildlife corridors. Permanent protection of high priority
parcels will help maintain the ecological integrity of the most sensitive areas and ultimately protect
and enhance water quality of the region.

D11. THE NONPOINT-SOURCE POLLUTION AND EROSION COMPARISON TOOL

Dave Eslinger, NOAA Coastal Services Center

Margaret VanderWilt and Ed Dempsey, I.M. Systems Group at the NOAA Coastal Services Center
Jamie Carter and Bev Wilson, Perot Systems Government Services at the NOAA Coastal Services
Center
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The NOAA Coastal Services Center has developed the Nonpoint-Source Pollution and Erosion
Comparison Tool (N-SPECT) to examine the relationships between land cover, soil characteristics,
topography, and precipitation in order to assess spatial and temporal patterns of surface

water runoff, nonpoint-source pollution, and erosion. N-SPECT is a GIS tool implemented in
Environmental Systems Research Institute’s ArcMap™ software package, and requires the Spatial
Analyst™ extension. Land cover, topography, soils, and precipitation data sets are used to estimate
rainfall runoff volume as well as suspended sediment concentrations and total loads at both the
local (pixel) and watershed scales. Coefficients representing the contribution of each land cover
class to observed pollutant concentrations are applied to land cover data sets to approximate
pollutant loads and concentrations. These coefficients were derived from published studies and
local water quality sampling data. For each pollutant analyzed, water quality ratings are assigned
spatially by comparing pollutant concentrations calculated by N-SPECT to user-defined water
quality standards. Knowledge of the distribution of areas demonstrating sub-standard water quality
can help resource managers and planners target areas needing better management practices.
N-SPECT also provides functionality to compare current land cover conditions to theoretical
changes in both land use and land cover. The results of N-SPECT analyses are intended to be
used as screening tools to help understand and predict the impacts of management decisions on
water quality and, potentially, on nearshore coral health.

D12. DEVELOPING A WATERSHED NUTRIENT MANAGEMENT TOOL FOR EVALUATING
AGRICULTURAL BMPS FOR REDUCING NUTRIENT LOADING IN COASTAL WATERSHEDS
William Salas, Applied GeoSolutions, LLC

Changsheng Li, Complex Systems Research Center, University of New Hampshire

Nutrient enrichment in estuaries and coastal ecosystems across the US is primarily a result of non-
point source pollution from urban and agricultural land use. Site specific management strategies for
stabilizing, or even improving, eutrophic conditions are needed. Managers need to be capable of
evaluating the influence of various land use practices on nutrient loading at the field and watershed
scales to enhance the protection and preservation of coastal systems. These decision-makers
need to be empowered with tools that capture the unique characteristics of their region, processes
that control the input and fate of nutrients, and utilize geospatial technologies to provide spatially
explicit and scientifically sound information.

Funded by The Cooperative Institute for Coastal and Estuarine Environmental Technology, an
existing process-based soil biogeochemical model, called Denitrification-Decomposition or DNDC,
has been modified to develop a geospatial decision support tool for assessing the effectiveness

of agricultural management options for reducing nutrient loading to the Elkhorn Slough NERR.
Understanding how the biophysical characteristics (soil properties, climate) and farming practices
impact the fate of nitrogen enables mangers to assess alternative management strategies across
their watershed in a spatially explicit manner. The project has worked closely with the local
managers/researchers to define management options and to train a constituency of users in

using this decision support tool. The project created a GIS tool for decision-makers to quantify the
important factors that influence N-cycling in the watershed and how those factors impact the fate of
nitrogen and watershed level NPS loading. Buoyed by the success of the Elkhorn Slough Project,
efforts are underway to implement this decision support tool in the Delaware and Old Women
Creek watersheds in the NOAA NERR system. This Watershed Nutrient Management — DNDC tool
will be presented.

Coastal GeoTools ‘05

33



Wednesday, March 9, 2005

Wednesday, March 9, 2005

34

BREAK
10:00 to 10:30 a.m.

LATE MORNING SESSIONS
10:30 a.m. to 12:00 p.m.

Habitat Restoration: Planning
Kensington A

EO01. USING INTERPOLATED HIGH FREQUENCY SPATIAL DATA TO MONITOR WATER
QUALITY CONDITIONS FOR SAV GROWTH IN CHESAPEAKE BAY

David J. Wilcox, Kenneth A. Moore, Britt A. Anderson, and Robert J. Orth, Virginia Institute of
Marine Science, School of Marine Science, College of William and Mary

The impacts of excess nutrient and sediment inputs on submerged aquatic vegetation (SAV) in
Chesapeake Bay are largely related to their effects on reduced light availability for SAV growth.
Attainment of specific water clarity criteria related to SAV designated use of shallow waters has
therefore become an important component of water management in the Bay. In the Chesapeake
Bay the historical distributions of SAV have been used to define shallow water designated use
boundaries, the applications depths to which water clarity criteria (22% of 