El Nino Southern Oscillation
add ons



Walker circulation

Oceanic and atmospheric circulation
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The trade winds drive the
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cold Humboldt current
‘ Southern Oscillation Index (SOI): for the most part Pranii — Poarwin = 0

== HKalte Meeresstrdmungen = lfarme Meeresstdmunen
m Miednge Meerezobedldchertemperaturen (Sufquelendes Tieferazzer, Miederschlagzneigung genng)

’:f,;% Hohe Meeresoberdchertemperaturen (Tropizch-nanmes Ohefidchennazzer, konvekives Miederschlagsgeschehen) 2

CH) Persisterte Lufdruckyebilde . ‘iorherrschende indrichiungen www.enso.info/enso.html



SOI: 1992-2011
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SOI>0:

below normal air
pressure at Darwin
and above normal
air pressure at Tabhiti

SOI<0 : below
normal air
pressure at Tahiti
and above-normal
air pressure at
Darwin.



Walker circulation
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Bjerknes Feedback

Warm western SST/ pressure gradient: low in
Cool eastern SST > | the west, high in the east
Shallow thermocline in | Westward surface
the east, deep in the west winds

e - Funtuiny 121000 Cantitions December - February La Nifia Conditions
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BOUATOMIAL THIRMOCLE

positive feedback
trade winds <-> east-west temperature gradient



Onset of El Nino - Bjerknes Feedback

« deepening of the thermocline in the EEP

* reduced west-east SST-gradient

« anomalous wind blowing from west to east
« shift of convection cell to central Pacific

* flow of warm surface waters from west to east Pacific
(= positive Bjerknes feedback)



Termination of El Nino - Delayed Oscillator

* Initial wave deepening the EEP thermocline also
generates a shoaling westward wave

* this wave reflects at the western boundary of the Pacific
and propagates back toward the east -> TCL shoaling

* this shoaling wave arrives the EEP about 7-9 months
later, terminating El Nino



Delayed Oscill
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