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El Nino and Southern Oscillation
(ENSO)

« what is ENSO?
« how does it work?
. wWhy can't we predict it?

Markus Joc



The three stages of ENSO

La Nina Condltlons Nomal Condltlons El Nino Condltlons

NN A A



ENSO IMPACTS

El Nifno Weather Patterns December - February

NOAA/



TOGA in Situ Ocean Observing System
Pacific Basin

The Observing Platform

NOAA/PMEL



MOORING DESIGN

N1 A SeaSurface
?'\\ Tem perature Sensor
7 (1 m depth)
|

Tem perature
Sensors

Tem perature
Sensor

T

I— Acoustic release

L/ Anchor (4,200 |bs)

NOAA/PMEL




The Joys of Oceanography

NOA A,



DETAILS



Nomal Condltlons El Nifo Condltlons
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ENSO — frequency and variance
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ENSO — spatial correlations

Correlation of Nino 3 and SST Anomaly Timeseries
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ENSO - MECHANSIMS

delayed oscillator or stochastically forced?



Correlation of anomalies of taux and z20 with z20 at ON/120W
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Correlation of anomalies of taux and z20 with z20 at ON/120W
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Hovmoeller diagram of z20 and taux anomaly along equator

0097

JASONDJFMAMJJASONDJFMAMIJJASONDJFMAMY

40

50

0096

20

0085

0094




Correlation of highpass filtered taux at ON/170E with z20
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Forecasts and Noise



NINO3.4 SST Anomaly(°C)

Model Forecasts of ENSO from Nov 2007
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Madden-Julian Oscillation

(MJO)

biweekly snaphots of rain

NOAA/CDC
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Tropical Instability Waves in SST

Chelton et al. 2000




Today, you learned ...

« the tropical Pacific is the most important part of
the ocean

« ElI Nino is triggered by westerly windbursts

. the oceanic Kelvin wave carries the signal frorr
the western Pacific warmpool to the east

. our forecast capabilities are hindered by ocean
and atmosphere weather (noise)



HOMEWORK

- go to the PMEL/TAO website

- download the temperature and fixed depth current data for 140W/0ON
- make a plot of their mean and standard deviation

- plot the frequency spectrum of SST and zonal velocity at 100m depth
- state the software you used and the approximations you made

- do SST and velocity have different spectral peaks?



