New study explains near-annual Monsoon oscillations
generated by El Nino
October 19, 2015

A new research study by a team of climate researchers from the University of Hawai‘i at
Manoa explains for the first time the source of near-annual pressure and wind changes
discovered previously in the Southeast Asian Monsoon system.

The results, published this week in the journal Proceedings of the National Academy of
Sciences, show how the El Niflo phenomenon interacts with the annual cycle of solar
radiation in the western Pacific to generate a suite of new atmospheric pressure
oscillations that affects wind and rainfall patterns in one Southeast Asia, one of the
densest populated areas on our planet.

There still remain major uncertainties about how the atmospheric circulation and the
rainfall patterns over Southeast Asia and the Western Tropical Pacific respond to El Nifio
conditions, such as the current 2015 event. The new findings by Malte Stuecker and Fei-
Fei Jin, from the Department of Atmospheric Sciences, and Axel Timmermann from the
International Pacific Research Center at the University of Hawai‘i, Manoa demonstrate
that the atmospheric reaction is much more predictable than previously assumed.
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Current El Nifio conditions: Sea surface temperature anomalies [in °Celsius] in September 2015
from NOAA’s Extended Reconstructed Sea Surface Temperature (ERSST) dataset.

As a result of the developing and decaying El Nifio conditions and the seasonal march of
the sun across the equator, a series of near-annual atmosphere oscillations is generated
with periods of about 24, 16, 10, and 8 months, each with its own characteristic pressure
pattern. All of these contribute to the formation of an extended and very persistent high
pressure system over the western tropical Pacific, which peaks in January and re-emerges
in the boreal summer of the following La Nifia year.
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“Known as the Philippine Sea Anticyclone, this pattern plays a pivotal role in how the
effects of El Nifio are expressed in Southeast Asia,” explains Stuecker, climate scientist
and lead author of the study. “In the past, many researchers looked at seasonal averages
of wind and rainfall and missed the details of this variability,” he adds.

“Our new theory also explains the observed persistence of the Philippine Sea Anticyclone,
even months after El Nifio warming has subsided and well into the subsequent La Nina
summer. The effect of El Nifio in winter is qualitatively similar to the effect of La Nifia in
summer. These affects occur when the phases of Pacific warming and the annual solar
cycle coincide,” says co-author Fei-Fei Jin, climate researcher and Professor at the
Department of Atmospheric Sciences.

“These near-annual monsoon oscillations have some resemblance to the different ringing
tones of a bell. Finding a new structure in the chaos of otherwise random weather
variability has been very exciting, because it may open the door to enhanced seasonal
predictability,” says co-author Axel Timmermann, Professor at the Oceanography
Department and the International Pacific Research Center.

The scientists emphasize that this mechanism provides a fundamentally new way to
understand variability in the atmosphere on a large range of timescales and can be applied
to a number of different climate phenomena.
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The International Pacific Research Center (IPRC) of the School of Ocean and Earth Science and
Technology (SOEST) at the University of Hawai‘i at Manoa, is a climate research center
founded to gain greater understanding of the climate system and the nature and causes of climate
variation in the Asia-Pacific region and how global climate changes may affect the region.
Established under the "U.S.-Japan Common Agenda for Cooperation in Global Perspective" in
October 1997, the IPRC is a collaborative effort between agencies in Japan and the United States.



