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What is Bleaching?

 Most of corals’ food comes 
from photosynthesis s
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 Corals can “bleach” 
due to stress 

S

Symbiotic algae
 Corals exposed to 

high temperatures 
and/or high light g g
become stressed

 Corals eject their 
algae; coral appears 
“bleached”

If stress is mild or If stress is mild or 
brief, corals recover, 
otherwise they die
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Coral Reef Watch
Satellite-Based Products

Primary Products: SST-based
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2005 Bleaching & Mortality 
in Caribbean

Eakin et al. (accepted, PLoS One)



2005 Bleaching & Mortality 
in Caribbean

Mortality by Dec. 2006

Eakin et al. (accepted, PLoS One)



2005 Bleaching & 
Mortality in Caribbean
Bleaching & Mortality in USVI
Mortality in Caribbean

6 sites

120 video 
transects

> 90% bleached
> 60% dead

South Florida/Caribbean Network I&M Program

Miller, et al. (2009)



2010 Southeast Asia 

June Photo: Mark Eakin

June Photo: Takuma FujiiJune Photo: Takuma Fujii

July Photo: Naneng Setiasih

Photo: Takuma Fujii



Current Bleaching 
Conditions 

http://coralreefwatch.noaa.gov/satellite/baa/index.html



Current Bleaching 
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Current Bleaching Conditions 
– Operational Product 

http://coralreefwatch.noaa.gov/satellite/baa/index.html



Current Bleaching 
Conditions 

Hurricane tracks for Google Earth from
http://www.nhc.noaa.gov/2010atlan.shtml



Current Bleaching 
Conditions 

6 Sept. 2010
Comparison 
with 20056 Sept. 2010 with 2005

6 Sept. 2005

http://coralreefwatch.noaa.gov/satel
lite/current/products_dhw.html



Forecasting Bleaching HotSpots and Forecasting Bleaching HotSpots and 
Degree Heating Weeks (DHWs)Degree Heating Weeks (DHWs)

SST

HotSpot from Forecasts

TimeWeek-0 Week-12

HotSpot from Forecasts

 ( HotSpot value  duration )
12 weeks

 1°C

Degree Heating Weeks

 1 C

 4 DHWs  coral bleaching is expected
 8 DHWs  mass bleaching and mortality are expected 18



Seasonal Bleaching Outlook

Potential for future bleaching from 
SST-Forecasts

(Animation)( )

htt // l f t h / t llit /bl hi tl k/ tl k i hi / i ti / i ti l b l b 20100829 f 2010 d if

19http://coralreefwatch.noaa.gov/satellite/bleachingoutlook/index.html

http://coralreefwatch.noaa.gov/satellite/bleachingoutlook/outlook_images_archive/animations/animation_global_obs20100829_for_2010_sep_dec.gif



Seasonal Bleaching Outlook

Potential for future bleaching from 
SST-Forecasts

Major area of concern in Pacific for 2010

http://coralreefwatch.noaa.gov/satellite/ble
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Seasonal Bleaching Outlook

Observations to 
model comparisonmodel comparison 
shows strong over-
prediction.
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Google Earth data at: 
http://coralreefwatch.noaa.gov/sat
ellite/ge/index.html



Seasonal Bleaching Outlook

Comparison 
with 2005

Sept.-Dec. 2010

http://coralreefwatch.noaa.gov/satellite/ble
achingoutlook/index html

22

achingoutlook/index.html



Seasonal Bleaching Outlook

Observations to 
model comparisonmodel comparison 
shows mild over-
prediction.
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Google Earth data at: 
http://coralreefwatch.noaa.gov/sat
ellite/ge/index.html



Seasonal Bleaching Outlook

Comparison 
with 2005with 2005

Sep-Dec. 2010
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Sep.-Dec. 2005



Product Delivery

Data Dissemination: Built to Serve User Needs
• Various Data Delivery 

Modes
G l E th- Google Earth

- HDF / CoastWatch 
Data Analysis ToolData Analysis Tool

- Various image and 
data formats

• Redistribution by 
Regional Users

http://coralreefwatch.noaa.gov
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Regional Users



Coral Disease Risk Product
In Developmentp

• New experimental product to pinpoint risk of disease outbreaks
• Based on winter and summer SSTs increasing risk of certain diseases
• Publically available for the Great Barrier Reef 
• Available to collaborators for Hawai’i
• GBR product description published (PLoSONE Heron et al 2010)• GBR product description published (PLoSONE, Heron et al. 2010)
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Bleaching Outlook for 2010

Pacific: 
• Some potential for bleaching in Guam and CNMI Palau• Some potential for bleaching in Guam and CNMI, Palau 

to Chuuk
• Model currently over-predicting form observations

Caribbean:Caribbean:
• Major concern for bleaching across Caribbean 

basin
• Model output plausible and predicting higher 

thermal stress than 2005 

27



Developing a bleaching/crisis
response plan: Elements

• Predicting - be prepared g p p
• Setting thresholds - when to act 
• Assess ecological impacts - how/whog p
• Assess socio-economic impacts - how/who 
• Communicate - why/who 
• Management interventions - options 
• Funding - uh huh 
• Capacity - resources 
• Support - decision-makers/stakeholders



Responsive Tasks: 
Assess Impacts

Ecological
•ScaleScale
•Methods 
•Response teams

Socioeconomic



Responsive Tasks: 
Communicate



Responsive: 
Management Actionsg

Minimize damage
Maximize recovery 



Thank 
You


