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Definitions:  El  Niño  and  La  Niña

An  El  Niño  event  occurs  when  the  SST  anomaly  in  each  of  five  consecutive  
3-month  average ≥ 0.5 °C.
A  La  Niña event  occurs  when  the  SST  anomaly  in  each  of  five  consecutive  3-
month  average ≤  - 0.5 °C.
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SeaWinds  on  QuikSCAT  

ASCAT-A  on  METOP-A

West  Pacific  (150°E-150°W)  [westward]  
U < U  and U <  U  
East  Pacific  (150°W-90°W)  [westward]
U > U  and U =  U
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OBJECTIVE
What  happened  to  the  intensity  of  the  eastward  
(Atlantic,  Pacific)  or  westward  (Indian)  wind  in  the  
upper  troposphere  in  the  2015-2016  El  Nino  event?

Walker  Circulation,  El  Niño  and  La  Niña
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Page 1 of 1http://www-misr.jpl.nasa.gov/Mission/

 MISSION  

No instrument like MISR has flown in space before. Viewing the sunlit Earth simultaneously at
nine widely spaced angles, MISR provides ongoing global coverage with high spatial detail.
Its imagery is carefully calibrated to provide accurate measures of the brightness, contrast,
and color of reflected sunlight.

MISR provides new types of information for scientists studying Earth's climate, such as the
partitioning of energy and carbon between the land surface and the atmosphere, and the
regional and global impacts of different types of atmospheric particles and clouds on climate.
The change in reflection at different view angles affords the means to distinguish different
types of atmospheric particles (aerosols), cloud forms, and land surface covers. Combined
with stereoscopic techniques, this enables construction of 3-D models and estimation of the
total amount of sunlight reflected by Earth's diverse environments.
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MISR  on  Terra

Atlantic                                              Indian                                                                                            Pacific



5

13

15

1.5°S-1.5°N,  138.5°E-141.5°E 1.5°S-1.5°N,  111.5°W-108.5°W

MISR  Data  Distribution

km

10

11

12

2000                                  2004                                  2008                                    2012                                  2000                                  2004                               2008                                    2012

N

100N

MISR
13-15  km

QuikSCAT

ASCAT-A

July  
2009

July
2009

Indian                                                                                  Pacific                                                            Atlantic



6

Vertical  Distribution  of  Zonal  Wind  (m  s-1)
Jan  2001  – Dec    2014,  1.5°S  – 1.5°N
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Four  El  Niño  Events,  <El  Niño>
and  Mar2015-Jan2016  El  Niño
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Summary  and  Conclusions
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Summary  and  Conclusions

• West  and  Central  Pacific  (150°E-140°W)
o At  10  m,  2015-2016  El  Niño westward  wind  speeds  were  2  m  s-1 less  
than  <El  Niño>  and  5  m  s-1 less  than  <La  Niña>

o At  14  km,  2015-2016  El  Niño zonal  wind  speeds  were  very  similar  to  
<El  Niño>  and  10  m  s-1 less  than  <La  Niña>

• East  Pacific  (130°W-90°W)
o At  10  m,  2015-2016  El  Niño westward  wind  speeds  were  very  similar  
to  <El  Niño>  and  1  m  s-1 greater  than  <La  Niña>

o At  14  km,  2015-2016  El  Niño zonal  wind  speeds  were  very  similar  to  
<El  Niño>  and  similar  to  <La  Niña>

• Atlantic
o At  10  m,  zonal  wind  speeds  in  2015-2016  El  Niño were  similar  to  <El  
Niño> and  <La  Niña>

o At  14  km,  zonal  wind  speeds  in  2015-2016  El  Niño were  similar  and  
different  with  <El  Niño> and  <La  Niña>

• Indian
o At  14  km,  2015-2016  El  Niño westward  wind  speeds  were  very  similar  
to  <El  Niño>
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2/15/16, 8:50 PMMonster El Niño probed by meteorologists : Nature News & Comment
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Related stories

Hunting the Godzilla El
Niño

Corals worldwide hit by
bleaching

Developing El Niño could
be strongest on record

More related stories

“We’re seeing an extreme climate state — one that we know tends to produce
extreme climate conditions worldwide,” says Randall Dole, lead scientist on the
project and a meteorologist with the US National Oceanic and Atmospheric
Administration (NOAA) in Boulder, Colorado. “We’re going right into the heart of
that.”

The El Niño warming that has bloomed in the equatorial Pacific is one of the
strongest on record, with ocean temperatures reaching as much as 3!°C above
normal across the central and eastern parts of the ocean basin. That heat
triggers convection in the atmosphere that re-routes major air currents, often
sending strong storms towards California while drying out parts of southeast
Asia, Australia and eastern South America. But researchers have few data on the atmospheric changes in the
core of the El Niño region because the remote equatorial Pacific is essentially a meteorological black hole.

To begin the campaign, NOAA sent its Gulfstream-IV research jet to Hawaii, its base for about 20 flights south
towards the Equator. Using onboard remote-sensing equipment and dropsondes — packages of instruments
released from the plane — the team will measure winds, temperature, air pressure and moisture from a height of
12–14 kilometres down to the ocean surface (see ‘Hunting Godzilla’).

In February, NASA’s unmanned Global Hawk
aircraft will join the effort, prowling the eastern
part of the Pacific in 4 flights lasting up to 24
hours each. At the same time, NOAA will
launch instrument packages on weather
balloons from Kiritimati, or Christmas Island, an
atoll near the Equator in the heart of the region
in which El Niño forms. And researchers will
also release balloon-borne instruments from
the NOAA research ship Ronald H. Brown as it
conducts a previously planned cruise in the
central Pacific.

Seizing the moment

The idea for the roughly US$3-million campaign
developed as the warming gathered strength
last year; Dole and his colleagues realized that
they had a rare opportunity to collect the first

2/15/16, 8:50 PMMonster El Niño probed by meteorologists : Nature News & Comment

Page 3 of 5http://www.nature.com/news/monster-el-niño-probed-by-meteorologists-1.19194

detailed atmospheric measurements of a
monster El Niño. NOAA scrambled to pull the
campaign together in a few months — rather
than the usual two to three years that it usually
takes to mount a major meteorological field
project.

The agency had some resources to spare:
thanks to the way El Niño alters conditions over
the Atlantic, there were relatively few tropical
storms there last year. That meant that NOAA
did not use all of the flying time budgeted for
the Gulfstream-IV hurricane hunter, which flies
over storms to collect data useful for
forecasters. The quiet hurricane season also
meant that the Global Hawk did not make as
many research flights in the Atlantic as planned
last year.

“We’ve done this largely by reallocating,” says
Dole. “We’re working within the existing budget
and shifting everything around.”

Alexey Fedorov, a climate modeller at Yale
University in New Haven, Connecticut, says
that because extreme El Niño events are so
rare, “it is important to use any opportunity to
gather as much data as possible”. Fedorov,
who is not part of the campaign, says that
researchers lack a full understanding of the
way that strong El Niños evolve and alter global
weather patterns.

The information gathered over the next few
months could yield long-term dividends for
El Niño researchers, says Dole. “If we do this
well, it will impact our community for the next

Evaluation  of  MISR  Winds

http://www.nature.com/news/mo
nster-el-niño-probed-by-
meteorologists-1.19194
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