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•• Brief results on the Indian Ocean and tropical Brief results on the Indian Ocean and tropical 
Atlantic OceanAtlantic Ocean

•• Understanding the 1997Understanding the 1997--98 El Niño98 El Niño--La NiñaLa Niña
•• Testing ENSO (El NiñoTesting ENSO (El Niño--Southern Oscillation) Southern Oscillation) 

theoriestheories
•• Difficulties in ENSO predictionDifficulties in ENSO prediction
•• Need for multiple and longNeed for multiple and long--lasting altimetry missionslasting altimetry missions
•• ConclusionsConclusions



Equatorial wave reflection in the Indian Ocean Equatorial wave reflection in the Indian Ocean 

Le Blanc, Boulanger, 2001
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Tropical Instability Waves in the tropical AltanticTropical Instability Waves in the tropical Altantic

Foltz, Carton, Chassignet, 2003



EOF#1 (10%)

EOF#2 (8%)

A large pattern involving 
the NECC and SEC 

circulation

A smaller pattern located
near the western 

boundary in the NECC 
retroflection area

Major current patterns in the tropical Atlantic from 
10 years of TOPEX/Poseidon

Major current patterns in the tropical Atlantic from 
10 years of TOPEX/Poseidon

S. Arnault, ongoing study



Evidence of an oceanic zone of convergence 
on the eastern edge of the Pacific warm pool

Evidence of an oceanic zone of convergence 
on the eastern edge of the Pacific warm pool

TOPEX/Poseidon derived zonal currents along the equator
Anomalous currents Full currents Sea surface temperature

Picaut et al., 2001



Onset of the 1997-98 El NiñoOnset of the 1997-98 El Niño

SST and wind climatology

(°C)

Westerly Wind Burst in March 1997



































Zonal advection of the warm poolZonal advection of the warm pool
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Break-up of the warm pool and turn into La NiñaBreak-up of the warm pool and turn into La Niña
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Rossby waves off South AmericaRossby waves off South America

Véga et al., 2003
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The 2002-03 El NiñoThe 2002-03 El Niño
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Testing ENSO theoriesTesting ENSO theories

Delayed action & convergence zone oscillators
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Holland, Mitchum, 2003

Interannual volume variability in different band of latitude

Testing ENSO theoriesTesting ENSO theories

Recharge/discharge oscillator

TOPEX/Poseidon OGCM



Prévision faite en décembre 1996

Prediction of the 1997-98 El NiñoPrediction of the 1997-98 El Niño

SST in the eastern equatorial Pacific (°C)

ECMWF forecast done in December 1996
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SST in the eastern equatorial Pacific (°C)

ECMWF forecast done in April 1997

1996 1997

Prediction of the 1997-98 El NiñoPrediction of the 1997-98 El Niño



Prediction of the 1997-98 El NiñoPrediction of the 1997-98 El Niño

SST in the eastern equatorial Pacific (°C)

ECMWF forecast done in June 1997
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Cravatte et al., 2003

TOPEX/Poseidon SLA along the equator

Intraseasonal equatorial Kelvin waves and El NiñoIntraseasonal equatorial Kelvin waves and El Niño
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ENSO, decadal variability, global warmingENSO, decadal variability, global warming

Mantua and Battisti, 1994
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Thermal and haline contributions in sea levelThermal and haline contributions in sea level

EOF analysis
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Total geostrophic currents derived from 
altimetry and gravity missions

Total geostrophic currents derived from 
altimetry and gravity missions

Total currents along 175°E

Gourdeau et al., 2003



Near-realtime ocean surface currents derived  
from satellite altimeter and scatterometer

Near-realtime ocean surface currents derived  
from satellite altimeter and scatterometer
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ConclusionsConclusions

•• Altimetry sea level and derived currents are Altimetry sea level and derived currents are 
used intensively and successfully over the used intensively and successfully over the 
three tropical oceans three tropical oceans 

•• Altimetry is fundamental for understanding Altimetry is fundamental for understanding 
the basic mechanisms of ENSOthe basic mechanisms of ENSO

•• ENSO prediction is complicated by short and ENSO prediction is complicated by short and 
long term climate variabilitylong term climate variability

•• There is a definitive need for multiple and There is a definitive need for multiple and 
longlong--lasting altimetry missionslasting altimetry missions




