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ENSO = El Nirio (EN) + Southern
Oscillation (SO)

ENSO - a global event arising from large-scale
Interaction between the ocean and the atmoshere

El Nino — an extensive ocean warming that begins along
the coast of Peru and Ecuador.

Southern Oscillation — the reversal of surface air
pressure at opposite ends of the tropical Pacific Ocean
that occur during major El Nino events.

La Nina — A condition where the central and eastern
tropical Pacific Ocean turns cooler than normal.



Ocean currents
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Global circulation
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Characteristic of El Nino
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e \Weakening of the trade S R Y
winds and warming of . = ' e N
the surface layers in
the eastern and central
equatorial Pacific
Ocean

e Events occur irregularly
at intervals of 2-7
years.

e Water temperature
near Peru rises =>
death of marine plants, .
fishs etc... et LA ! :
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Sea surface height

® IS a measure of heat
stored in the upper
ocean.

e Red and white colour
- higher and warmer
water

e Purple colour — lower
and cooler water

El Nino / La Nina

http://science.nasa.gov



Atmospheric and ocean circulation

Upwelling
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COLD EPISODE RELATIONSHIPS DECEMBER - FEBRUARY
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Atmospheric and ocean circulation
during El Nino

El Nifio Conditions South
Ausiralla
America
1. Larsge Scale Circulation 3. Sen Surface Temperatuare 4. Coean Currents
2, Dcean Surface Winds 5. DMMixed Lower / Therrmmocline
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WARM EPISODE RELATIONSHIPS DECEMBER - FEBRUARY
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El Nifio Southern Oscillation Index
1888 to 1905
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SOl

normalized difference in surface pressure between
Tahitl, French Polynesia and Darwin, Australia.

We measure the strength of the trade winds, which have
a component of flow from regions of high to low pressure

High SOI — big pressure difference
La Nina conditions — trade
winds are stronger than normal

Low SOI — small pressure difference => EIl Nino
conditions — trade winds are weaken than
normal



Interests of El Nino

e E| Nino typically lasts 9-12 months.
e La Nina typically lasts 1-3 years.

e El Nino events occur once every 2to 7
years.

e El Nino means The Little Boy or Christ
child in Spanish. This name was used for
the tendency of the phenomenon to arrive
around Christmas.

e La Nina means The Little Girl.



Impacts of El Nirio



Changes in the Pacific ocean

e \Warmer ocean near Peru cause the
decrease of chlorophyll => fishs, marine
plants die => less oxygen in the ocean...

e.g. produce of Peruvian anchovy :
1971 — 10,3 million metric ton
1972 — 4,6 million metric ton (El Nino)



Changes in the produce of
chlorophyll in the Pacific ocean

Surface chlorophyll {(mg m™3)

fram SeaWiFS imagery in the equatorial Pacific Ccean
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Global impact of El Nino
The 1997/98 El Nino

China warmer Central America
than normal, good warmer and drier
rains, ﬂoods\ than normal, fires

»>
J 4 Philippines warmer and
drier than normal

\i»\ Peru and Ecuador —¥

much warmer and
wetter than normal

India, Bangladesh, Thailand and Indonesia
warmer and drier than normal, fires




Fires in Australia
(Victoria)
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Economic impacts

e El Nino 1982-1983

damage worth more
than 8 billion

,fl—

g0 b her

n II-;;]- =T CII:'LJ afd

api Lanka 20,000 &

enstpp® . e El Nifio 1997-1998

1“12§;?1‘1s~~ﬂfﬂ”“
e El Nino was
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the order of $25
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A 1

www.pmel.noaa.gov



W B

o 01 b

9.

. Tahiti-6 tropical cyclones
. Fish industry devastated
. Across the Pacific-Coral
. Colorado River basin-

. Gulf states-Downpours

El Nino 1982 - 1983

. Drought and bush fires
. Crops fail, starvation follows
. Drought,fresh water

shortages

reefs die

flooding, mud slides

cause death, property
damage

Peru, Ecuador-Floods,
landslides

10. Southern Africa-Drought,

disease, malnutrition




e Manyara National
Park — trees
destroyed by floods
during El Nino 1997
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Floods in Peru, 1997

skywatch-media.com



Floods in California 1997
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