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Trade winds and strong equatorial currents flow toward the west. This
process, along with an intense Peruvian current, causes the upwelling of
cold bottom-water along the west coast of South America.



Normal Conditions

The Southern
Oscillation (ENSO)

» Shifts in tropical Pacific SST and
precipitation affect wind patterns
over much of the globe.
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Tharmociing

120°E 80°W  ENSO can have both positive and

El Nifio Conditions negative impacts in different parts
of the world — often resulting in
worldwide socioeconomic
consequences (ranging from an
increased flood risk in some
regions of the US to warm, dry
conditions in others).




Normal Conditions

St 1 ENSO Positive

Convecllive

i, Condition (EI Nifio)

At the onset, tradewinds
maintain warm equatorial
currents toward the east.

Tharmociing

* As El Niho begins, the tradewinds
120 80w weaken, and the equatorial
El Nifio Conditions countercurrent strengthens.

* This creates Kelvin waves, surges
of warm water moving eastward.

 When a Kelvin wave reaches the
Americas, it divides and travels
north and south along the west
coast.



http://www.youtube.com/watch?v=7FVZrw7bk1w&feature=youtu.be
http://www.youtube.com/watch?v=7FVZrw7bk1w&feature=youtu.be
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— SOI SST RAINFALL CORAL
apturing
ENSO j == ===
1970 1970
1960 1960
ﬁj 19450 19450
'Eﬂ L

g 1940 1940

S I |
1930 1930
1920 1920
1910 1910
1900 1900
189{] | N I I | - I 1 1 1 1 1 1 1 I 1 1 189(]

Standard deviation units

Shading denotes El Nino event intensity
hypothesized from Peruvian historical records:

Weak to Strong and
L1 moderate ] very strong



Capturing ENSO

Southern Oscillation Index
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Areas affected by

major floods, -

May 1, 1997- Sept. 1, 1998 :

n= 258, 16 months - Citation:

. G.R.Brakenridge, 2009, "Areas affected by ;
‘major floo y 1, 1997-Sept. 1, 1998, 2
online public%}#ogl: http:/fwwew. dartmouth. edu/~floods/ElNino. htr
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Severe droughts,
5 increased forest fires

 precipitation
. inrainy,
season 4
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Immediate
Effects

o 1oz
In Peru, the 1997-1998 El Nifio caused
US$ 3.5 billion economic losses. Fishery
exports dropped by 76 percent.

Sources: IPCC 2001, FAO 2002,UNEP 2003
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Global Effects

'

"EL NINO" AS OF NOVEMBER 1997
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SOUTHERN AMFRICA

R
30% drop

in maize, coffee and sugar cane

production

ﬂ-‘; Drought has led tol 5%

UNITED STATES

Parts of notthwest US have had

snowfalls in Rocky Mountains

this titme of vear. Record

NICARAGUA

Drought has decreased food
production. Drought-damage
affecting about 250 000 people.

harvests and water shortages in
Java and Papua New Guinea

Drought has led to poor
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Floods in Pery and Chile.
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Rapid drop in the fish catch,
and Colombia

20% in Colombda.
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in north, floods threaterdng grain

harvest in south

Drought affecting arable land
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SOUTH/SOUTH-EAST ASIA

Lhrormally low rainfall during rmonsoon season.

Tea harvests in India and Sr Lanka threatened.

Thai sugar cane crop down 15%

AUSTRALIA

Diyness in the grainbelt threatens wheat

production. Crops dying in parts of ITEW,
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Darnage to corm crops
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Climate Prediction 'lyr

Home 5lts Map Hews Organization  Saarch
HOME > Expert Assessments > ENS0 Dhgnostic Decussion > ENSD Akt System

Global Effects

WARM EPISODE RELATIONSHIPS DECEMBER - FEBRUARY ENSO ALERT SYSTEM:

El Nifio or La Nifia Watch: Issued when conditions are favorable for the
development of El Nifio or La Nifia conditions within the next six months,

El Nifie or La Mifia Advisory: Issued when El Nific or La Nifia conditions ars
observed and expected to continue.

Final El Nifio or La Nifia Advisory: Issusd after El Nifio or La Nifia conditions
have endad.

MNA: ENSO Alert System is not active.

The Climate Prediction Center defines. ..

"El Nino conditions™ as existing when:

A one-month positive sea surface temperature anomaly of 0.3C or greater is
observed in the Nific-3.4 region of the eguatoral Pacific Ocean ([39M-395,
1200W-1709W} and an expectation that the 3-month Oceanic Nino Index [ONI)
thresheold will be met AND

EERREREEEEERE:

An atmospheric response typically assodated with Bl Nifio is observed over the
equatorial Pacific Ocean (see The ENSO Cycle).

"La Mifia conditions"” as existing when:

e 10
B - A one-month negative sea surface temperature anomaly of -0.5C or less is
_— | observed in the Nifio-3.4 region of the equatoral Pacific Ocean (J9M-395,
1200w-1700W) and an expectation that the 3-month Oceanic Nifio Index (ONI)
h - "| threshold will b2 met AND
m. -
- An atmospheric response typically associated with La Nifia is observed over the
equatorial Pacific Ocean (see The ENSO Cycle).
100 -
m HOAN Matoral Weathar Sarvice Dissisimer Privacy Faiicy
15 | reamonal centers for Emvironmental Fredicaen Infarmason Qualty Fresdom of Information ACt (FOM4)
Ciimate Prediction Cenber Credits About Us
| =200 Auth Raa Glossary Canesr OpportunEes

Camp Springs, Maryland 20746
| Pape Author: Cimate PredicBon Canber Inbemet Tism
Pape kst modfled: Aogust 3, 2011
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Still Discovering
El Nino...

“For years, scientists have tracked the
intensity of the El Nifo Southern
Oscillation by measuring the strength of
the sea surface temperature anomaly. El
Nifios occur when warmer ocean water
wells up toward the eastern equatorial
Pacific. But the strength of the
temperature anomaly may not be the only
important factor in predicting El Nifo-
related weather events. Our researchers
found that the location of sea-surface
warming appears to be just as critical. For
instance, El Nifios that develop near the
central equatorial Pacific appear to cause
drought during the Indian Monsoon,
whereas warm waters near the eastern
equatorial Pacific may have no impact on
monsoon rains.”

- Cooperative Institute for
Desearch in Environmental
sSciences (CIRES)., 2012



ENSO

" POSITIVE PHASE

Vo
Trade Winds

La Nifia is characterized by unusually cold
ocean temperatures in the central equatorial
Pacific. The colder than normal water is
depicted in this image in blue. During a La Nina
stronger than normal trade winds bring cold
water up to the surface of the ocean.

When the trade winds shift and
push warm water from the
western pacific to the eastern
Pacific, the jet streams change,
changing the weather patterns
and climate.
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Trade Winds
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Slide Image Sources:

1.

El Nino rains flood Russian River, California. Image credit: Dave Gatley/FEMA
http://www.nasa.gov/vision/earth/environment/elnino rainchange.html

Drought conditions. Image source:
http://pixabay.com/static/uploads/photo/2014/03/05/21/12/desert-279862 640.jpg

Ocean current map — Image credit: Wikipedia Commons,
http://commons.wikimedia.org/wiki/File:Ocean currents 1943 for colorblind Pacific.png

ENSO — Image credit: NOAA/PMEL/TAO http://www.magazine.noaa.gov/stories/mag214.htm

Capturing ENSO |- Image credit: Julie Cole, University of Colorado via Heather Benway, NOAA.
http://www.ncdc.noaa.gov/paleo/outreach/coral/coraldata.html

Capturing ENSO Il — Image credit: Billy Kessler, NOAA
http://faculty.washington.edu/kessler/occasionally-asked-questions.html#q24

Geology of ENSO - The Canberra fires. Image credit: Wikimedia commons.
http://upload.wikimedia.org/wikipedia/commons/3/37/Canberra hills-18-01-2003.jpg; Sheep

in grassless pasture, Australia.
http://en.wikipedia.org/wiki/Drought in Australiatmediaviewer/File:Riverina Sheep %28duri
ng drought%29.jpg; El Nifo and Global Flooding, image credit: Credit: Dartmouth Flood

Observatory, http://www.dartmouth.edu/~floods/EINino.html

Immediate effects — Map of South America, Image credit: UNEP/GRID-Arendal
http://www.grida.no/graphicslib/detail/climate-impacts-of-el-nio-phenomenon-in-latin-
america-and-the-caribbean 921c; El Nifio, Australian Analysis, image credit: Australian
Government — Bureau of Meteorology, http://www.bom.gov.au/climate/enso/enlist/
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Slide Image Sources:
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13.

Global Effects | - Image credit: UN World Food Programme http://www.wfp.org/ Source:
http://reliefweb.int/map/world/major-effects-el-nino

Global Effects Il — Image credit: NOAA CPC
http://www.cpc.ncep.noaa.gov/products/analysis monitoring/impacts/warm.gif, and

http://www.cpc.ncep.noaa.gov/products/analysis monitoring/enso advisory/enso-alert-

readme.shtml

Still discovering El Nino — Image credit: CIRES
http://cires.colorado.edu/science/divisions/wcd/foci/elNino.html

ENSO — Image credit: NASA, http://www.globalwarmingclassroom.info/basic_info.htm_and
http://www.nasa.gov/centers/goddard/news/topstory/2006/lanina effect.html
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