
Climate change is the number one driver of  

coral reef degradation around the world.  

Climate change is caused by the emission of greenhouse 

gases (GHGs), such as carbon dioxide and methane, which 

trap heat in the atmosphere and warm the planet. GHGs are 

emitted when fossil fuels are burned to power our cars, 

generate electricity, grow food, and manufacture goods. 

Electricity and heat production account for 25% of global GHG 

emissions. Food production is another main contributor to 

climate change, with agriculture, forestry, and other land use 

responsible for 24% of GHG emissions annually.  

According to NOAA and NASA, the top five warmest years on 

record have all occurred since 2010. This has huge impacts on 

our oceans, which cover about 70% of the earthôs surface. 

NASA research shows that over 90% of the warming that has 

occurred on our planet in the last half century has taken place 

in the oceans. The oceans acts like a sponge, absorbing most 

of the extra heat from the atmosphere. As human activities 

continue to contribute GHGs to the atmosphere and warm the 

planet, the ocean will continue to store the majority of this heat 

in its shallow layers, where coral reefs thrive.   

GHG emissions cause ocean warming and coral 

bleaching, sea level rise, and ocean acidification.  

Coral Bleaching 

Corals, which evolved over 500 million years ago, are able to 

build massive reef structures due to a very important 

relationship with tiny plants (algae) that live inside coral tissues. 

These symbiotic algae provide nutrients to corals, giving the 
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https://www.ncei.noaa.gov/news/global-climate-201713
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corals enough energy to build the skeletons 

that make up reefs. The algae also give corals 

their bright colors; coral tissue is actually clear. 

In return, corals provide the algae with shelter.  

The relationship between corals and their 

algae is sensitive to temperature. When ocean 

water becomes too warm, the algae become 

toxic to their coral hosts, and the corals will spit 

them out. Since corals get their color from the 

algae, this causes them to appear white as 

their skeleton is visible through their clear 

tissueðthis is known as coral bleaching. Once 

theyôve lost their algae, corals are weak and 

begin to starve. They are also more vulnerable 

to disease and predation. If water temperature 

decreases and returns to normal, the corals 

can retrieve their algae and survive. However, 

if the water stays hot for a long time, many 

corals will die. As climate change continues to 

cause ocean warming, bleaching is predicted 

to occur more frequently.   

The frequency and severity of coral bleaching 

events is increasing rapidly. Guamôs reefs 

bleached in 2013, 2014, 2016, and 2017ðfour 

times in the past five years. This is far more 

frequent than other places around the world, 

making coral bleaching a major concern for 

Adaption vs. Mitigation 

Adaptation and mitigation are terms often 

used when speaking about response to 

climate change. Mitigation refers to reducing 

the intensity of climate change, both by 

reducing GHG emissions and by increasing 

carbon sinks (like forests) that absorb these 

gases. Adaptation refers to adjusting systems 

and infrastructure to deal with the current and 

expected future impacts of climate change. 

Both approaches are needed for human 

communities to deal with climate change.  
In 2017, local reef managers detected severe coral 

bleaching at depths down to 130 ft. (Photo: W. Hoot) 

Bleached (top) and unbleached (bottom) 

staghorn corals. These corals provide fish 

habitat and protect shorelines from wave energy. 

Unfortunately, they are highly susceptible to 

bleaching. (Photos: W. Hoot/D. Burdick) 


