
Investigation of Long-Term Change in Global Coral 
Bleaching Thermal Stress and Identification of Global 

Bleaching Events Using NOAA 1/4° Daily OISST 

Below: 1982-2015 trend of annual 
maximum coral bleaching thermal 
stress at global reef locations 
(compiled by NOAA Coral Reef Watch 
from various data sources). [Green 
pixels: small trends (-0.2,0.2) or 
insignificant (P>0.1) trends]. 

Right: Time series of the 1982-2015 
annual percentage of (¼)° reef pixels 
experiencing severe thermal stress 
levels and the associated trends. Alert 
Level 1 can cause significant bleaching 
while Alert Level 2 can cause 
widespread bleaching and significant 
mortality.  

Below: Bleached plate corals 
(Agaricia sp.) and live sea fans on 
Molasses Reef, Key Largo, Florida 
(photo courtesy of Matt Keiffer 
(Picasa)). Background image: A 
bleached reef (photo courtesy of 
XL Catlin Seaview Survey). 
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• Using NOAA Coral Reef Watch’s satellite coral 
bleaching thermal stress monitoring algorithm(5,6), 
increase in bleaching thermal stress was detected 
globally, but the rate of change varied spatially.  

• A linear regression analysis showed that globally, 
annual percentage of reef-containing dOISST data 
pixels experiencing high bleaching thermal stress has 
increased at a rate of about 6.6% per decade during 
1982-2015.  

• The data also showed that 1983, 1998, 2010, and 
2014/2015 are among the extreme years in terms of 
the percentage of reef pixels affected by high stress 
levels.  
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• With the ongoing third global coral bleaching event (2014-2017?) 
declared by NOAA in October 2015(1), now the longest on record, it is 
critical to understand how thermal stress that caused mass coral 
bleaching has changed over recent decades. Previously recorded global 
events were in 1998 and 2010, with a possible earlier event in 1983(2,3). 

• NOAA’s 1/4° Daily Optimum Interpolated Sea Surface Temperature 
(dOISST) Version 2(4) dataset provides a record with sufficient temporal 
coverage (1982-2016, 34+ years) to investigate long-term changes in 
thermal stress and identify global bleaching events.   

 

The Ongoing Third Global Coral Bleaching Event: 2014-2017? 

 

• These results will aid future projections, identify vulnerable reef areas, and help develop 
management response plans for conservation of coral reef ecosystems threatened by 
ongoing climate change.   
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