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São Tomé, a good climate monitor ?
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1. Introduction

São Tomé: the Gulf of Guinea central junction !São Tomé: the Gulf of Guinea central junction !

Tide gauge data



1. Introduction

A time series from end of2001to end of2005can be analysed:

São Tomé: Sea LevelSão Tomé: Sea Level

After corrections: 
sensor drift, fitting of mean sea level before and after maintenance 
operations, filling short gaps in measurements



1. Introduction

ObservationsObservations

• Altimetry: Sea Level anomalies gridded products distributed by AVISO

7-day temporal resolution, 1/3° spatial resolution

• Sea Surface Temperature:Tropical Rainfall Measuring Mission (TRMM) 
Microwave Imager (TMI) daily temporal resolution, 1/4° spatial resolution

• PIRATA moorings at 0°N / 23°W, 10°W, 0°E: SST and Dynamic height

Daily averaged 

QuestionsQuestions

What are the dominant interannual signals between 2000 and 2005 close 
to São Tomé Island ?

Which processes can explain these interannual signals observed on Sea
Level Anomalies in the Gulf of Guinea ?



Correlation ~ 90%

2. Tide gauge and altimetry

Tide gauge and altimetry Tide gauge and altimetry 
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Wavelet analysis→ two main 
anomalies in winter 2001 and 2004

3. A winter inteannual variability: SLA

SLA interannual variability SLA interannual variability 

Altimetry

Tide gauge



2001: larger amplitude for the winter
negative anomaly

→ corresponding to a cold SST event ? 
larger winter upwelling in the Gulf of

Guinea or basin scale event ?

3. A winter inteannual variability: SLA

Comparison with the annual cycle Comparison with the annual cycle 

2004: larger amplitude of the SLA in 
winter with a stronger contrast with the

November-December minimum 

→ warmer winter ? 
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Altimetry

Tide gauge

Mean annual cycle



3. A winter inteannual variability: SLA & SST

Signal along the equator (PIRATA mooring and São Tomé data) Signal along the equator (PIRATA mooring and São Tomé data) 

Dynamic height

23°W, 10°W and 0°
moorings: not enough
data for a comparison

However, in January
2002, sharp increase

in Dyn. Height
observed with the 
three moorings



3. A winter inteannual variability: SLA & SST

Signal along the equator (PIRATA mooring and São Tomé data) Signal along the equator (PIRATA mooring and São Tomé data) 

Temperature (SST - São Tomé / 40m depth - moorings)

2001 →
decrease in SLA

decrease in 
Temperature

at 23°W  



4. A basin scale anomaly in 2001

Longitude
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A basin scale anomaly in 2001 A basin scale anomaly in 2001 

Sea Level Anomalies (altimetry)

End 2001 → negative SLA from 25°W to 7°E



4. A basin scale anomaly in 2001
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A basin scale anomaly in 2001 A basin scale anomaly in 2001 

SST Anomalies (TMI)

End 2001 → cooler than other years



4. A basin scale anomaly in 2001

November-December cooling November-December cooling 

SST composite (TMI) from 2000-2005

Longitude
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Winter cooling larger in the West of 5°W



4. A basin scale anomaly in 2001

Okumura and Xie, 2006

(1985-1999)

(1992-2004)

November-December coolingNovember-December cooling

-0.5°C in the central 
equatorial Atlantic 
associated witheasterly
wind acceleration and 
thermocline shoaling

In agreement with
observations in 2001 at

São Tomé



4. A basin scale anomaly in 2001

Okumura and Xie, 2006

November-December coolingNovember-December cooling

Zonal mode of the equatorial ocean-
atmosphere system

Okumura and Xie (2006) 
identified 2001 as a cold event

and 2003 as a warm event

Okumura and Xie (2006) 
identified 2001 as a cold event

and 2003 as a warm event



ConclusionsConclusions

a good proxy for interannual variability in the Gulf of Guinea
and for equatorial zonal modes 

São Tomé tide gauge: 2000-2005

Strong correlation with open ocean altimetry

Between 2000 and 2005:

• 2001: cold event→ confirmed using PIRATA moorings, TMI SST, and 
altimetry

• 2003, warm event identified by Okumura and Xie (2006). 
However, 2004 appears to have larger SLA signal with more extreme
fluctuations



Thank you for your attention





1. Introduction

São Tomé: Sea Level AnomaliesSão Tomé: Sea Level Anomalies


