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Improve User Access

Imagery     Data   Services

Increase Users’ Capacity 

Expand Our Services to Users

Prepare for Future Systems

Realize the Full Potential of Environmental 
Satellites in Coastal and Ocean Applications

ORA’s Goals for Oceans



ORAD
Our Major Activities

• CoastWatch

• Ocean Surface Winds

• Sea Surface Topography

• Ocean Color Physics and Biology

• Sea Surface Temperature

• Synthetic Aperture Radar

• Sea Ice and Polar Oceans

• Oceanic Rainfall



• Fisheries

• Coastal Habitat

• Resource Management

• Harmful Algal Blooms

• Coastal Currents

• Water Quality

• Marine Ice

• Pollution
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Big Eye Tuna CPUE

CoastWatch
Improving Fisheries Management Decisions



Marine Optics
Marine Optical Buoy (MOBY)



Marine Optics
Marine Optical Buoy (MOBY)



Extreme Case II Waters NOS/NCCOS Algorithm From Multi-Spectral SeaWiFS Data.  NOAA Data Through OrbImage, Inc.

Water Leaving
Radiances at 670 nm

Sediment PlumeChlorophyll

Hurricane Floyd Coastal Flooding Emergency Response 23 Sep 1999

Marine Optics
Extreme Case II Waters



• High Visibility Effort
• Presidential Coral Reef Task Force
• NOAA-Australia “Virtual Laboratory”
• NESDIS ORA  Leadership Role

• Internationally Recognized
• Satellite Bleaching Hot Spots Monitoring
• Degree Heating Weeks Analysis
• Coral Reef Bleaching Indices
• Global User Collaboration

Sea Surface Temperature
Global Coral Reef Bleaching



http://orbit-net.nesdis.noaa.gov/orad/

Project Coordinators:
Dr. Al Strong – NESDIS/ORA
Dr. Jim Hendee – OAR/AOML

CORAL REEF WATCH



NOAA HotSpots & SSTs

Apr 98 - SSTs                Apr 98 - HotSpots  

Apr 99 - SSTs                 Apr 99 - HotSpots  



1998 HotSpots
Composite

50-km

Coral Reef Bleaching HotSpots
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Annual HotSpot Composites:  1982-1997

60W 0E

Elevation in Deg C above the annual maximum SST

Coral Reef Bleaching Hindcasts
• HotSpot Index:  SST greater than normal

Coral bleaching is associated with HotSpots equal to or greater than 1 deg C (yellow areas)

NOAA/NESDIS/ORA Jan99

annual “summer” maximum SST



HotSpot Composite - 1999

✦ La NiΖa slows coral reef bleaching   

✦ 2nd lowest levels of the decade

(Jan-Oct data only)



1986

1996

NWHI Bleaching Events



Satellite SSTs

–Bleaching Threshold = 30.3ºC



Satellite SSTs

◆ Bleaching Threshold - 30.3°C



Degree Heating Weeks

• Accumulative Heat Stress points to coral reef mortality
• Thermal Stress accumulations > 10 = high mortality













Reef                    % Bleach % Mortality        DHW
Raine, AU NA NA 2
Heron Island, AU 80 23 7
Oman, Arabian Gulf 85 10 16
Maldives 90 85 5
Seychelles 75 75 4
Scott Reef, AU 85 80 8
Ningaloo, AU NA NA 8
Chagos 90 85 5
Lakshadweep Islands NA 90 7
Andamans 75 80 6
Gulf of Mannar 85 73 6
Kenya 80 75 14
Madagascar - Tulear 25 25 8
Mauritius 10 20 5
Mayotte 80 75 8
Reunion 40 20 5
Sri Lanka - NE 0 0 1
Sri Lanka - SW 85 80 6
Tanzania - south 20 50 8
Zanzibar 35 30 5
Tanya 25 NA 8
Mafia Island 90 90 6
Okinawa 85 73 10
Palau NA NA 9
Fiji 0 0 1
Easter Island 0 0 0



19 Sites

1998 Degree  Heating Weeks vs Bleaching
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19 Sites

1998 Degree Heating Weeks vs Mortality
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Revised Reefs      %Bleach    % Mortal           DHW
Raine, AU NA NA 2
Heron Island, AU 80 23 7
Oman, Arabian Gulf 85 10 16
Maldives 90 85 5
Seychelles 75 75 4
Scott Reef, AU 85 80 8
Ningaloo, AU NA NA 8
Chagos 90 85 5
Lakshadweep Islands NA 90 7
Andamans 75 80 6
Gulf of Mannar 85 73 6
Kenya 80 75 14
Madagascar - Tulear 25 25 8
Mauritius 10 20 5
Mayotte 80 75 8
Reunion 40 20 5
Sri Lanka - NE 0 0 1
Sri Lanka - SW 85 80 6
Tanzania - south 20 50 8
Zanzibar 35 30 5
Tanya 25 NA 8
Mafia Island 90 90 6
Okinawa 85 73 10
Palau NA NA 9
Fiji 0 0 1
Easter Island 0 0 0



13 Sites

DHW - 1998 Bleaching (Outliers Removed)
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13 Sites

DHW - 1998 Mortality (Outliers Removed)
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Degree Heating Weeks

• Accumulative Heat Stress points to coral reef mortality
• Thermal Stress accumulations > 5 = high mortality



Bleaching Events -- 2000
• Easter Island [unprecedented]
• Fiji



Paper in press:  Wellington & Strong et al., 2000: EOS



SST Trends
1984-1996

[deg C/yr]

Trend reliability
• Red = Increasing
• Blue = Decreasing
• Green = ??

Strong et al., GRL, 2000, 1 Jun 



AVHRR SST Trends -- 1984 to 1996

Strong et al., GRL, 1 Jun 2000



“Technology transition is a contact sport.”


