
Why are sea-surface temperature 
measurements important?
Sea-surface temperature refers to the temperature of the 
top millimeter of the ocean’s surface. A global network of 
buoys and satellites detects these temperatures regularly. 
To measure sea-surface temperature, the satellites gauge 
the amount of energy that the ocean emits as infrared and 
microwave wavelengths of light. 

Because Earth’s ocean, atmosphere, and land surface 
are intricately linked systems, sea-surface temperature 
influences fundamental aspects of our planet: ocean 

currents, weather and climate patterns, the carbon 
cycle, and the growth rate of marine life, to name a few. 
By identifying sea-surface temperature anomalies—
how different the current temperature is from average 
conditions—and incorporating these data into computer 
models, scientists can predict that an El Niño or La Niña 
climate pattern may begin, forecast its strength, and 
monitor its progress.

What are El Niño and La Niña?
El Niño and La Niña are two opposite phases of a naturally 
occurring, global climate pattern called ENSO—the El 
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El Niño to La Niña

Navigating the visualization

In 2010, the El Niño climate pattern shifted quickly to one of the most powerful La Niñas in fifty years, 
resulting in dramatic flooding in Australia and other extreme weather in 2010–2011. This backgrounder 
accompanies the data visualization El Niño to La Niña at sciencebulletins.amnh.org/?sid=e.v.sst_11.20110914.

Data: This global map is based on NOAA 
satellite measurements of sea-surface 
temperature anomaly—not the actual 
temperature, but the temperature relative 
to average.

Time bar: The visualization is based on 
satellite images taken every day between 
January 2007 and June 2011. 

Legend: The legend indicates how many 
degrees warmer or cooler the current 
temperature is from the average. 
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Related resources

Associated data visualization

AMNH Science Bulletins: El Niño to La Niña
sciencebulletins.amnh.org/?sid=e.v.sst_11.20110914

El Niño to La Niña: Datasets for NOAA’s Science on a 
Sphere 
sos.noaa.gov/datasets/extras/enso_amnh.html

General resources

NOAA PMEL: El Niño theme page
www.pmel.noaa.gov/tao/elnino/el-nino-story.html

NOAA Climate Prediction Center: ENSO Cycle tutorial
www.cpc.ncep.noaa.gov/products/analysis_monitoring/
ensocycle/enso_cycle.shtml

NOAA Climate Prediction Center: ENSO U.S. Impacts
www.cpc.ncep.noaa.gov/products/monitoring_and_data/
ENSO_connections.shtml

EarthNow Blog
sphere.ssec.wisc.edu 

Columbia Univ. Earth Institute: Drought in Africa
blogs.ei.columbia.edu/2011/08/01/the-role-of-drought-in-
the-horn-of-africa-famine

Collaborators

NOAA Environmental Visualization Laboratory
www.nnvl.noaa.gov

NOAA Climate Prediction Center
www.cpc.ncep.noaa.gov

NOAA National Climatic Data Center
www.ncdc.noaa.gov

NOAA Climate Services
www.climate.gov

Niño/Southern Oscillation cycle. This pattern originates in 
the Pacific Ocean and triggers a complex and wide-ranging 
series of changes in atmospheric circulation, temperature, 
and rainfall, ultimately affecting weather around the world.

Although El Niño and La Niña episodes can sometimes last 
for years, usually their duration is 9–12 months each. The 
name “El Niño” (“the boy child” in Spanish) arose because 
these episodes typically occur around Christmastime. El 
Niño begins when sea-surface temperatures in the eastern 
equatorial Pacific Ocean (along the equator west of South 
America) become warmer than normal. This warming 
occurs when the trade winds are weaker than normal, 
which, through a complex series of interactions, allows 
ocean temperatures to build. 

The ocean warming of El Niño heats the atmosphere 
above, allowing moist air to rise, condense, and form 
thunderstorms. El Niño influences thunderstorm activity 
across the tropics: rainfall tends to decline in the western 
equatorial Pacific Ocean (including Indonesia, the 
Philippines, and northern Australia) and tends to increase 
in the east, such as in coastal Ecuador, Peru, and eastern 
Africa. The Western and southeastern United States is 
also more inclined to be wet during El Niño periods. Other 
regions of the world tend to become warmer or cooler than 
normal. 

La Niña episodes have the opposite trend. They begin when 
the temperature of the equatorial Pacific region becomes 
cooler than normal. Among other patterns, Indonesia, the 

Philippines, and northern Australia see heavier rainfall, 
while coastal Ecuador, Peru, and the southeastern United 
States become drier.

What was significant about the ENSO cycle 
from 2009 to 2011?
In June 2009, sea-surface temperatures of the equatorial 
Pacific transitioned from an average (“ENSO-neutral”) 
state to a warmer state—launching a new cycle of El Niño. 
The expected trends were seen over the next year, with 
significant droughts in Hawaii and Southeast Asia and a 
heat wave in India. 

During May 2010, climate scientists saw El Niño 
dissipating. But instead of settling back into an ENSO-
neutral state, temperatures in the equatorial Pacific were 
predicted to rapidly cool from June through August 
2010, bringing about a quick shift to La Niña. Indeed, 
observations agreed with the model predictions, and the 
phase strengthened to become one of the most powerful La 
Niña episodes in the past fifty years. In December 2010 and 
January 2011, La Niña effects (compounded with tropical 
cyclone activity) inundated Queensland, Australia, with 
some of its worst flooding on record. Severe flooding also 
affected Southern Africa. Eastern Africa began a drought 
in October 2010 that eventually tipped its food security 
problems into a U.N.-declared famine—a testament to the 
powerful ripple effects that sea-surface temperature can 
have on life on this planet.


