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A Strategy to Map U.S. Shallow-water

Coral Reef Ecosystems

The Mapping Model:
Florida Keys Corals,
1992-1998

Aerial photography
Unclassified images
Classified images
Digital Maps

Information transfer:
Website

CD-ROM Product

11” x 17”7 Atlas Product

The Challenge:
Mapping Pacific

Corals, 1999-2007

L

Pacific Coral Reef Study Area:

Main Hawaiian Islands
NW Hawaiian Islands
Guam

American Samoa
Northern Marianas
FAS

Improved Mapping
Capabilities: Puerto

Rico and U.S. Virgin
Islands, 1998-2000
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Aerial Photography and

Hyperspectral Imaging for
Habitat Classification

Transferable Methods:
Classification Scheme
Digital Imagery
Classified Digital Maps
Methods Manual




U.S. Coral Reef Task Force
Coral Reef Mapping Implementation Plan

« Map All U.S. States, Territories,
Commonwealths & the FAS by 2007

CORAL REEF
MAPPING IMPLEMENTATION PLAN

ND INFORMATION SYNTHESIS e Delineate benthic habitats using
WORKING GROUP of the
U.S. CORAL REEF TASK FORCE

hierarchical classification system

e Use a suite of technologies to collect
Imagery and associated data,
including bathymetry

e Generate digital, high resolution
maps of shallow (< 30 m) coral reef
ecosystem habitats

e Integrate maps with research &
monitoring activities for use by
researchers and managers

-':.,,"“",;5 NOAA Coral Reef Mapping Program http://biogeo.nos.noaa.gov/MIP

W February 2004



U.S. Coral Reef Task Force
Moderate Depth Coral Reef Mapping Implementation Plan

Mapping Moderate Depth Habitats of 1 LS. Pacific Islands b F ocuses on ma p p n g d ee p er (> 3 0
with Emphasis on the N ian Islands:
an Imp

m) coral habitats

e Recommends using a combination
of LIDAR and ship-based (e.qg.,
multibeam) technologies

e Recognizes the need to collect
seafloor characterization
information using drop cameras,
ROVs, AUVs, etc.

e Emphasizes the need for data
management and processing to
generate mapping products

e Recognizes need for mission
: flexibility (a draft January 2004
MNORTHAWESTERN [S.44D5 4MD B-\NC-FT!—EHAWAIA\IARC—HPELAGO q u pdate avai Iable from N M FS)

| oA NOAA Coral Reef Mapping Program http://biogeo.nos.noaa.gov/projects/mapping/
@ February 2004 Pacific_mod_depth_MIP.pdf




Mapping Coral Reef Ecosystems

Success depends on Partnerships

State and territorial government agencies (e.g., the Hawaii
Department of Land and Natural Resources; the Palau Bureau
of Lands and Surveys)

Universities (e.g., the University of Guam; the University of
Hawalii)

Other federal government agencies (e.g., the National Park
Service; the Natural Resources Conservation Service; the US
Geological Survey)

Nonprofit agencies (e.g., The Nature Conservancy; the
Micronesia Conservation Trust)

Private companies (e.g., Space Imaging; Analytical
Laboratories of Hawail)

" nOAR

NOAA Coral Reef Mapping Program
February 2004



Suite of Remote Sensing Technologies

Digital Aerial Photography

Hyperspectral Imagery

Satellite
AV S

~ Landsat
~ IKONOS

Ship-based Instruments

Diver VValidation

High Spatial Resolution

Visual Interpretation to

Large # of Classes

High Spatial Resolution

Robust Spectral Resolution

Low Spatial Resolution

Moderate Spatial Resolution
High Spatial Resolution

Mini-Bat Validation of
Remotely Sensed Imagery

Roxanne/QTC

Sidescan & Multibeam

February 2004

NOAA Coral Reef Mapping Program



Mapping of the Main Eight Hawaiian Islands
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Mapping of the Northwestern Hawaiian Islands

Atlas of the Shallow-water
Benthic Habitats of the

Northwestern Hawaiian Islands
DRAFT

Mational Ocean Service

March 2003




Mapping of the Northwestern Hawaiian Islands
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Mapping of American Samoa
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Mapping of the Northern Marianas

[ Coral 10% -<50%

I Coral 50% <30%

I coral 90% -100%

[] Seagrass 10%-<50%

[ ] Seagrass 50% -<90%
Seagrass 90%-100%

[ ] Coralline Algae 10% -<50%

[[] Coralline Algae 50% -<90%

B Coralline Algae 90% -100%

[ | Macroalgae 10% -<50%

] Macroalgae 50% -<90%

I Macroalgae 30% -100%

B Turf 10%-<50%

B Turf 50%-<90%

B Turf 90%-100%

[ ] Uncolonized 30%-100%

Saipan, Northern Marianas
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Key FY03 Mapping Accomplishments-Pacific Region

e Conducted fish, towed diver, and acoustic survey of American Samoa coral reef
ecosystems, the first in 17 years. NOAA partnered with the Government of American
Samoa, the University of Hawaii, Oregon State University, FWS, and the Bishop
Museum.

e Partnered with the University of Hawail to conduct a 25-day multibeam and
backscatter data gathering mission in the NWHI. The data are being processed in
partnership with the University of Hawaii. Also began using the Acoustic Habitat
Investigator launch equipped with a Reson 8101 (5-100 m) multibeam system.

e Completed maps of the shallow-water coral reef ecosystems of the NWHI.

e Completed maps of the shallow-water coral reef ecosystems for approximately 60
percent of the main Hawaiian Islands.

e Compiled the Bathymetric Atlas of the Northwestern Hawaiian Islands: A Planning
Document for Benthic Habitat Mapping-Draft, which graphically summarizing the
extent of multibeam and single-beam bathymetric data, LIDAR, and IKONOS-based
estimated depth data for the area.

waa . NOAA Coral Reef Mapping Program
‘ February 2004




Key FY03 Mapping Accomplishments—Pacific (continued)

e Science and Technology International, Inc. (STI) of Hawaii has been working to

remap the main Hawaiian Islands. Maps are to be completed within 24 months.

e ALH completed draft maps of American Samoa in July 2003 and draft maps of
Saipan, Tinian, and Rota in October 2003. The maps will be reviewed by the local
Coral Reef Advisory Group and will be finalized in early 2004.

e ALH is currently mapping Guam. Guam’s coral reef steering committee has
approved a draft classification scheme and imagery is being purchased. Maps are
expected in early 2004.

e ALH has collected field data for the northern islands of the Northern Marianas.
Imagery is still being purchased for these islands. A draft habitat classification
scheme has been reviewed and accepted by the local steering group. Maps are due
by the end of 2004.

e NOAA released and NMFS has drafted an update to a plan to comprehensively
map the shallow to moderate depth (20-200 fathoms) coral reef ecosystems in the
NWHI and U.S.-affiliated Pacific Islands using ship-based or aircraft-based
technologies.

waa . NOAA Coral Reef Mapping Program
‘ February 2004




FYO04 Proposed Activities and Projects in the U.S. Pacific

e Continue mapping main Hawaiian Island shallow water coral reefs

e Complete American Samoa, Guam, and Northern Marianas shallow
water coral reef maps

e Continue mapping shallow and deep water habitats throughout the
U.S. Pacific using ship board and other technologies

e Continue to support data stewardship and processing efforts
associated with habitat characterization and mapping

e Convene training workshops with local partners to demonstrate
potential uses of and support the dissemination of benthic habitat
map products.

"8, NOAA Coral Reef Mapping Program
W@ February 2004
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National Coral Reef Ecosystem Monitoring Program

- Build a national database and
Information system for
incorporating disparate data sets.

- Provide grants where needed to
fill data gaps and sustain
monitoring efforts.

- Integrate monitoring and habitat
mapping to provide spatial
framework for assessments.

- Produce the 2005 State of the US
Reefs Report.

@ ., NOAA Coral Reef Mapping Program
W February 2004



National Coral Reef Ecosystem Monitoring Program

Cooperative Monitoring Studies to meet Local Management
Needs and National Program Requirements

1) Provide leadership in the development and implementation of a
national program to monitor US coral reef ecosystems.

2) Develop a “semi-coordinated” National network of monitoring
sites,

3) Facilitate sharing of monitoring information among partners, and

4) Fill gaps in local monitoring coverage.

A coordinated coral reef ecosystem monitoring program provides a
national assessment capability to track the status and trends of coral
reef health, community structure, and condition of US coral reef
ecosystems.

"8, NOAA Coral Reef Mapping Program
W@ February 2004



National Coral Reef Ecosystem Monitoring Program

Program Partners

e Hawaii (main 8 and Northwestern Hawaiian Islands)
e American Samoa

« Guam

e Northern Marianas

e Freely Associated States

- State of Florida

e Puerto Rico

e U.S. Virgin Islands

e Florida Keys National Marine Sanctuary

e Flower Gardens National Marine Sanctuary

NOAA Complementary Monitoring and Assessment Studies

"8, NOAA Coral Reef Mapping Program
W@ February 2004



National Coral Reef Ecosystem Monitoring Program

Monitoring Themes

Benthic Parameters Water Quallty Parameters Flshery Parameters

- Cover (live, dead, etc.) ~ Nutrients — Abundance & distribution
~ Abundance — Suspended solids — Size class distribution

- Condition — Chlorophyll — Indicator species

— Size class distribution ~ Turbidity ~ Diversity*

- Indicator species — Temperature ~ Richness

- Diversity* - PAR ~ Evenness

noAR NOAA Coral Reef Mapping Program
v February 2004
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U.S.Coral Reef Ecosystem Mapping
A Pacific Regional Status Report

NOAA Coral Reef Mapping Program
Contact Information

Dr. Rusty Brainard Dr. Mark Monaco

Coral Reef Ecosystem Division Biogeography Program

Pacific Islands Fisheries Science National Centers for Coastal
Center Ocean Science

NOAA Fisheries NOAA Oceans and Coasts

Honolulu, Hawaii Silver Spring, Maryland

Rusty.Brainard@noaa.gov Mark.Monaco@noaa.gov

808.592.7012 301.713.3028x160

noAR NOAA Coral Reef Mapping Program
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