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Changes in Atlantic Ocean sea surface temperatures can be used to
predict extreme climatic variations known as El Niño and La Niña more
than a year in advance, according to research conducted at Korea's
Pohang University of Science and Technology and published in the
journal Scientific Reports.

The El Niño Southern Oscillation (ENSO) is an irregular, periodic
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variation in trade winds and sea and air temperatures in the equatorial
region of the Pacific Ocean. Its warming phase of sea surface
temperatures, called El Niño, and cooling phase, called La Niña, affects
weather and climate around the world. For example, El Niño conditions
typically generate more typhoons in the Pacific Ocean and fewer
hurricanes in the Atlantic Ocean, while La Niña conditions usually
reverse the trend.

Extensive studies have been conducted to better understand what triggers
a distinct oscillation in order to predict associated climatic events. But
accurate predictions are still limited to about a year or less before an
ENSO swing. For example, studies have found that a peak in warm
water in the equatorial Pacific precedes El Niño by about eight months.
Also, an abnormal drop in sea surface temperatures in the tropical North
Atlantic in early spring precedes El Niño conditions in the Pacific within
about nine months.

Now, researchers at Pohang University of Science and Technology and
colleagues in Hawaii and Japan have found that an abnormal rise in sea
surface temperatures in a large body of warm water, called the Atlantic
Warm Pool—comprising the Gulf of Mexico, the Caribbean Sea, and
the western tropical North Atlantic—triggers La Niña about 17 months
later.

The team analysed observational (1985-2016) and model simulation
(1970-2000) data and found an unusual rise of sea surface temperature
in the Atlantic Warm Pool in mid-summer to early fall leads to the
formation of a northerly wind over the North Pacific. This generates
cold sea surface temperatures, high sea level pressure, and a low-level
high-pressure area called an anti-cyclone in the subtropical north-eastern
Pacific that persist through the subsequent winter and spring. The cold
sea surface temperature extends toward the equator. Together, these
events lead to a coupling between sea surface temperature and surface
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winds in the equatorial Pacific in the spring, triggering La Niña. Falling
sea surface temperatures in the Atlantic Warm Pool ultimately trigger El
Niño. Both ENSO events are triggered 17 months after the initial
changes in Atlantic Warm Pool sea surface temperatures.

The robust relationship between these events can provide a longer lead
time for ENSO predictions compared to those reported in previous
studies, the researchers say. This relationship has only become strong
enough for the purpose of these predictions in the past three decades.
Before this, it was not statistically significant. Average rising sea surface
temperatures in the Atlantic Warm Pool above 28°C seem to be
responsible for this, the researchers say.

They conclude that a model simulation that is able to capture the pattern
that occurs between the Atlantic Warm Pool and the El Niño Southern
Oscillation in the Pacific could extend the ability of climatologists to
predict these swings, and their associated extreme weather and climate
impacts, more than a year in advance.

  More information: Jae-Heung Park et al. Predicting El Niño Beyond
1-year Lead: Effect of the Western Hemisphere Warm Pool, Scientific
Reports (2018). DOI: 10.1038/s41598-018-33191-7
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