
What are corals and why are they important?
Corals are marine animals that live in colonies. Coral 
polyps host microscopic algae that not only give corals 
their vibrant colors but also provide food for the animals 
via photosynthesis. The polyps secrete a protective 
limestone skeleton, which coral colonies amass into reef 
systems. Most reef-building corals are found in tropical 
and subtropical waters between 35 degrees north and south 
latitudes. Coral reefs are among the world’s most diverse 
and productive ecosystems, supporting about 25 percent of 
the marine life on the planet while covering only 0.1 percent 
of the seafloor.

How are coral reefs threatened?
Coral reefs face significant pressure from human activities 
at both the local and global levels. According to the World 
Resources Institute’s Reefs at Risk Revisited report, more 
than 60 percent of the world’s reefs are threatened by 
problems such as overfishing, destructive fishing, coastal 
development, pollution, and physical damage. But rising 
temperatures from climate change are eclipsing these 
issues as the number-one determinant of reef survival in 
the future. When the effects of climate change are added, 75 
percent of the world’s reefs are considered threatened.

BIO VIZ BACKGROUNDER

Coral Reefs in Hot Water

Navigating the visualization

Satellite data and underwater observations show that coral reefs took the heat in 2010, one of the hottest 
years on record. This backgrounder accompanies the data visualization Coral Reefs in Hot Water at 

sciencebulletins.amnh.org/?sid=b.v.coral_reefs.20110511 and sos.noaa.gov/datasets/extras/coralreefs_amnh.html

Data: This global map is based on NOAA 
satellite measurements of sea-surface 
temperature. Each color represents 
the level of thermal stress that has 
accumulated in a given area.

Time bar: The visualization includes 
a sequence of data based on satellite 
images taken every three days between 
January and December 2010. As the 
images progress, the time bar fills.

Legend: Accumulated heat stress is 
based on temperature and duration 
of warming. Scientists have calculated 
thresholds for bleaching risk and coral 
death. 
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Related resources
Associated data visualization

AMNH Science Bulletins: Coral Reefs in Hot Water
sciencebulletins.amnh/?sid=b.v.coral_reefs.20110511

Coral Reefs in Hot Water: Datasets for NOAA’s Science on 
a Sphere
sos.noaa.gov/datasets/extras/coralreefs_amnh.html

General information

NOAA Coral Reef Watch Tutorial
coralreefwatch.noaa.gov/satellite/education/tutorial/
welcome.html

World Resources Institute: Reefs at Risk Revisited
www.wri.org/publication/reefs-at-risk-revisited

NOAA Climate Watch: Coral Bleaching Alarm for 2010
www.climatewatch.noaa.gov/video/2010/coral-bleaching
-alarm-for-2010

NOAA Coral Reef Information System
coris.noaa.gov

Collaborators

NOAA Climate Services
www.climate.gov

NOAA Environmental Visualization Laboratory
www.nnvl.noaa.gov

NOAA NESDIS Coral Reef Watch
coralreefwatch.noaa.gov

Coral polyps are extremely sensitive to water that is 
too warm—even just 1°C above the highest average 
summertime temperature. If corals bathe in waters above 
this critical threshold for just four weeks (or at higher 
temperatures for shorter durations), the accumulated heat 
stress can induce coral bleaching, a condition where coral 
polyps expel their beneficial algae and starve. Bleached 
corals turn white and can remain weakened for years or die. 
Although corals can bleach for reasons other than warm 
water, in recent decades a worrisome pattern has emerged. 
Episodes of global coral bleaching are now occurring. The 
first known global bleaching event took place in 1997-98 
and the second was in 2010. These widespread events are 
thought to be among the earliest distinct signs of climate 
change’s effects on Earth’s organisms.

What happened to coral reefs in 2010?
According to NOAA scientists, 2010 tied with 2005 as the 
warmest year on record. Throughout the year, satellite 
monitoring from NOAA’s Coral Reef Watch program 
detected that sea-surface temperatures exceeded the 
bleaching threshold for several weeks in various regions of 
the world. The pattern began in the central Pacific Ocean 
during January 2010, summertime in that region. As 
the Northern Hemisphere entered its summer, the heat 
trends progressed to the Indian Ocean, Southeast Asia,  
the Persian Gulf, and the Caribbean. Scientists and reef 
managers soon began to observe excessive bleaching in 
many areas in which it was predicted by satellite. Some 
managers have taken extraordinary action by temporarily 
closing dive sites to relieve bleached coral of additional 
stressors. 

How can we help coral reefs? 
Many corals have begun to recover from the 2010 bleaching 
episode now that water temperatures have cooled. But 
if humans continue to emit greenhouse gases at current 
rates, warm water episodes and global bleaching events 
will become more common. Until we reduce greenhouse 
gases in the atmosphere, we can protect reef ecosystems 
by reducing local threats. Here are actions you can take: 
(Adapted from Reefs at Risk Revisited):

If you live near or visit coral reefs:
• Follow local regulations designed to protect reefs.
• Fish sustainably.
• Avoid damaging reefs with boat anchors or physical contact.
• Tell people if you see them harming reefs.
• Reduce household waste that reaches the ocean.
• Participate in local conservation measures and 

consultation processes for development projects.
• Tell your political representatives why protecting coral 

reefs is important.
• Choose eco-conscious tourism providers.
• Support marine protected areas.
Wherever you are:
• Choose sustainably caught seafood.
• Avoid buying souvenirs made from marine species.
• Help to prioritize coral reefs, the environment, and 

climate change issues within your government.
• Support organizations that conserve coral reefs.
• Educate through example, showing your family, 

friends, and peers why reefs are important to you.
• Reduce your carbon footprint.
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