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Status of Shallow Water Coral Reef Ecosystem
Maps Using Aircraft, Ship-based & Satellite Platforms

Potential Potential

Percentage coral reef coral reef
of ecosystem ecosystem

Area mapped area <10 fm <100 fm
(sq. kms.)* mapped (sq. kms.)# (sq. kms.)#
Puerto Rico 2,297 (465) 83 2,302 5,506
U.S. Virgin Islands 488 (26) 95 344 2,065
Southern Florida 235 (2,300) 10 30,801 113,092
Hawaii (main islands) 1,306 (230) 85 1,231 6,666
Northwestern Hawaiian Islands 2,360 (333) 55** 1,595 13,771
American Samoa 72 (13) 84 54 464
Guam 105 (7) 94 108 276
Northern Marianas 204 (12) 94 123 476
U.S. Flag Islands (e.g., Palmyra, Navassa) 0 0 256 450
Rep. of Palau 2,036 (478) 81 2,528 -
Fed. States of Micronesia» 0 - 14,517 -
Rep. of the Marshall Islands 0 - 13,456 -
Total 9,103 (3,864) 70% 36,814 142,776

*-number in parentheses is unmapped area inside 10 fm depth curve

**-NWHI recalculated based on the extent of the Papahanaumokuakea Marine National Monument

#-Rohmann et al., Coral Reefs 24: 370-383
%-area estimates derived from Landsat imagery
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Unified 2004/2005 Multibeam Bathymetry
Depth in meters |
P High : -8.435000

Low :-317.010010
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Shallow—Water (0-30m) Benthic Habitat Mapping Process
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Benthic Habitat Map
TYPE

777 Artificial

[ colonized Bedrock
I colonized Pavement
- Dredged

E Linear Reef

- Macroalgae

B Fatch Reef

[ 7] Reef Rubble

:I Sand

[ scattered CoralRock in Sand
Seagrass

Uncolonized Bedrock
I uncolonized Pavement




Semi-automated Seafloor Mapping

Multivariate Object-segmentation
With rule-based classifiers

Data with artifacts < Data quality » Data without artifacts
ENVI Feature Extraction (Fx)

. | Benthic Habitat Map

I Algal Nodule Pavemnent, Coral, Turf

| Algal Nodule Pavement, Coral, Uncolonized
Algal Nodule Pavement, Macroalgae, Coralf Turf
| Algal Nodule Pavement, Uncolonized, Coral
a7 - ! Bedrock, Uncolonized, Soft Coral

] Bedrock, Uncolonized, Uncolonized

) hlud with Ripples, Uncolonized, Uncolonized
Mud with Ripples, Uncolonized, Scft Coral
MWud, Uncolonized, Soft Coral

Pavement, Uncolonized, Uncolonized
Pavement, Uncolonized, Sponges

Pavement, Macroalge, Turf

Sand, Uncolonized, Uncolonized
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Classification Scheme

» 7 major and 21 detailed biological cover types

>3 major and 13 major geomorphological structure types

»13 locational zones

NOAA'’s Mapping Approach for Tropical Marine Environments







Geomorphologic/Structural Compgnent
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Five step mapping process




Legend

[ 1 Shoreline

.| Habitat Polygons
Ground Validation

* Accuracy Assessment

1400 Meters




Step 1:
Using the NOAA digitizing extension
delineate as many habitat boundaries as possible




Step 2. Generate stratified AA points
and select GV points




Selected to -
explore specific habitat types




Data Collected at Habitat Assessment Site

Site Data

Site ID

Study Area

GPS Date

GPS Time

GPS Position

GPS Statistics
Depth

Photo Information
Assessment Method

Habitat Data

Major Structure
Detailed Structure
Major Cover

Detailed Cover

% Cover of Each Class
Zone

Relief

Depth

Comments
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Underwater Groundtruthing Imagery
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[ ] Coral 10%-<50%
[ Coral 50%-<90%
B Coral 90%-100%
[ ] Seagrass 10%-<50%
Seagrass 50%-<90%
Seagrass 90%-100%
Coralline Algae 10%-<50%
1] Coralline Algae 50%-<90%
B Coralline Algae 90%-100%
Macroalgae 10%-<50%
[ Macroalgae 50%-<90%
B Macroalgae 90%-100%
B Turf 10%-<50%
B Turf 50%-<90%
B Turf 90%-100%
[ Emergent Vegetation 50%-<90%

Emergent Vegetation 10%:-<50%
Il Emergent Vegetation 90%-100%
Uncolonized 90%-100%

Unknown

[ ] Unclassified

Produce draft two maps by
editing draft one maps based on
GV information




Overlay AA points on draft 2 map
Assess Accuracy In the GIS
Summarize results in an error matrix

Thematic Accuracy

Major Structure and Cover:
Overall 85%/0.85 Tau

Detailed Structure and Cover:
Overall 75%/0.75 Tau
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|Detailed Structure MEHI OVERALL
| AfRF AQPIENRT INdPtchRE SnG SCRUS  Punt PyntwW/SGC Rock/Bldr Rubble  Sand Mud Art Total LA,
|AgRf 12 2 1 15 80%
|AgPtchRf a”  #DIv/o!
|IndPtchRf a”  #DIv/o!
|5nG 20 8 1 29 69%
|SCRUS o #DIvio!
|Pvnit 1 181 1 2 9 194 93%
|PyntnsC 1 g | l ] 89%
|RockiBldr 1 3 124 g 133 93%
|Rubble o #DIvio!
|Sand 8 49 1 58 84%
|Mud 1 7 8 88%
|Art o #DIvio!
| Total 13 0 i 21 i 203 11 124 2 64 g 0 445
|PA 92%” #DIvio! " #DIvio! 95% " #DIV/O! 89% 73% 100% 0% 7% 88%~ #DIV/O! 446[diag sum
| 401
|Major Structure [overall Detailed 89.9%
| hard soft other Total LA,
|hard 366 14 i 380 96% Sample Size (N =
|soft g 53 i GE 88% Pr= 1M where M is number of classes(12)
other 0 0 0 0" #pivio! Pr Tau,
| Total 374 72 i 445 Detailed 0.083333  0.890
|PA 98% 81%  #DIV/O! 446|diag sum
| 424 Major 0.333333  0.926
| Overall Major 95.1% calculated on overall accuracy from the
| respective tables and equal class probahility
| 9525 Confidence Interval
| of Cverall Accuracy
| Detailed [Major
| Cverall Crverall
| 88.2%| 93.7%
| 91.0%] 95.7%
: 895% confidence intervals for overall accuracy
hased on Hord and Brunner (1976)
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Thematic Accuracy Summary

Area Mapped Number of AA | Detailed Structure Detailed Cover
Areas Accuracy (%) Accuracy (%)
American Samoa 6 84.0 77.3
Mariana Archipelago 11 92.6 83.5
Hawaii 7 90.0 83.6
Palau 4 88.6 78.1
Total/Average 28 88.8 79.9
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science for coastal commumnities

Lessons learned from standing-up
NOAA'’s Coral Mapping Program

Developing an applied, consensus based classification scheme.
Accuracy Assessment — Accept, but verify .

Research — Investments towards the future.

Scalability — Cater to production.

Evaluate existing data for applicability.

Output vs Outcome Objectives.

NOAA'’s Mapping Approach for Tropical Marine Environments
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science for coastal commumnities

For more information, Contact:

Timothy A. Battista
National Oceanic and Atmospheric Administration
1305 East West Highway
Silver Spring, MD USA 20910
301-713-3028 x171

Tim.Battista@noaa.qov

http://biogeo.nos.noaa.gov = _a
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