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The Coral Reef Problem:
Climate change may exacerbate existing local impacts,
leading to reef degradation worldwide

e Rough e Smooth
¢ High Productivity/Calcification ¢ Low Productivity/Calcification
e “Healthy” ¢ Not “Healthy”



State-of-the-Art Reef Assessment Methods Sparse Surveys Undersample Reefs

Eric J Hochberg
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| | | | | 1 Hawaii — Readily Available Data on
Benthic Cover 2005-2013

e Hawaii Coral Reef Assessment
and Monitoring Program

e NOAA National Centers for
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Effort focused — by far — on
Main Eight Islands
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Biogeophysical parameters thought to be primarily

responsible for driving reef condition
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Coral Cover (%)

Relationships between coral cover in Hawaii and
biogeophysical forcing parameters

100
T T . : t tT t1 T
. AR I SR o O e i OF o2
':é: . ’: o o © « = LY +
60 RT o...oo.oo . . L Eoo ® b I -
.c.-?. H '.. o u.--. ; ‘ o o : T T
[ ] wye e® 8% o8 Qe o o %° [
40 . K — A o-c: *{ o moap o 3 ...-.. osp ™ .
: 2;.. . IR <o PR i s o s
20 H 8o, s 3 ®, oo’ H " e o e% o o p e LI | - -
o] om < o Q0 00 o® em o b cmmee -y L
Pl L N T R, Ll AR |J.| III [ 1
0 3 'y ot 2. ° 2 Pye] o 2l Py :
3.3 3.4 3.5 3.6 0 10 20 30 40 200 220 240 260 54 55 57 58 59 60 6’I 15 6 7 9 1113 19
Qarag Thermal Stress Wave Stress Coral Species Richness Land Cover Class
100
+ + o+ + + + + o+ :I: + F + +
of T T T T B L o T T
s0f | I I I I I I | I I
20
. I I I I | I I [ 1 I I
Low  Medium High Low Medium High Low  Medium High Low  Medium High Low Medium High V. High
Coastal Dev. Threat Watershed Poll. Threat Mar. Pollution Threat Overfishing Threat Integrated Threats

e Patterns do not support prevailing understanding of how
reefs relate to their environment

* In truth, available data are not actually representative of
the ecosystem scale



This project:
Use AVIRIS 2017 coverage...

Main Eight Hawai‘ian Islands:

* Ni‘ihau (northern tip)

» Kaua'i (north and west)

« O‘ahu (windward)

* Moloka'i (south)

« Lana'i (portions of north, east, south, west)
‘ « Maui (west, southwest, north)

» Kaho‘olawe (north)

Northwestern Hawai‘ian Islands: » Hawai'i (west, southeast)

« Laysan Island

* Maro Reef

e Gardner Pinnacles

» French Frigate Shoals
* Necker Island

* Nihoa Island

300 km

Date Range: 19 Jan to 03 Mar 2017
83 flight lines with usable reef area
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This project:
...to determine reef condition (BC + P)...
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This project:

...and relate back to biogeophysical forcings.
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Leverage CORAL for in-water validation (Feb 2017)

157°48'W

Lagrangian Transect

Metabolism
Benthic
Optics




Photomosaics for Validation of Benthic Cover




Photomosaics for Validation of Benthic Cover
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« Validation data processed & on SeaBASS
* Refining algorithms
e Surface reflectance imagery

Photo: Ernesto Diaz
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