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In response t o  the mean westward wind stresq,the thermocline along the 

equator slopes downward from eas t  t o  west, leading t o  a negative zonal pressure 

gradient (ZPG) a t  the surface re la t ive  to  a deep reference level.  This r e su l t s  

i n  much greater  heat storage i n  the mixed layer in the western s ide of the 

ocean basin when compared with the eastern side. The relaxation of  the zonal 

wind stress which also relaxes the 2% plays consequently an important ro l e  

i n  the redis t r ibut ion of the zonal heat storage. This relaxation can occur 

on a seasonal or interannuhl time scale. In the Pacific Ocean, the interan- 

nua1 relaxation is well documented due t o  the dramatic contrast  - 

along the Ecuador and Peru coasts when the so-called "El Nino" pheno- 

menon occurs. In the Atlantic Ocean, the relaxation of the wind s t r e s s a i s  

a seasonal phenomenon around March-April -_at the equatog, which however can 

be intensif ied on an interannual basis as it was obsemed during the 1963 
EQUALAN!? Experiment. When such a dramatic change devilops, equatorial warm 

waters invasion is observed along the coasts of Angola, Namibia and this \$\in. , - . I  

inh ib i t s  the deyelopment of the Benguela coastal  upwelling ( Stander and 

de Decker, 1969) i n  an Atlantic counterpart of the Pacific E l  Nino phenome- 

non. 
The ZFG is thought t o  be important i n  the dynamics o f  the Equa- 

t o r i a l  Undercurrent (EUC) 

of theories and observations describing the atationary behavior of  the EUC 
Philander (1973) has given a comprehensive summary 
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as a response of the equatorial ocean to a constant ZPG. More recently 
models of an equatorial ocean initially at rest and zonally bounded have 
shown that a ZPG establishes sometimes after a sudden onset of the wind. 
,The ZPO forms i n  the wake of zonally propagating equatorially trapped waves 
A sublstantial gradient is established within a month and an equilibrium 
state approximately 150 days after the onset of the wind (Cane, 1979; 
Philander and Pacanowsky, 1980). In the case of abrupt relaxation of a zonai- 
.ly uniform westip,rd directed windstress, the ZPG is eliminated in the wake 
of a Kelvin and Rossby waves within the same time scales as i n  the case 
of the onset of the equatorial wind field (Philander, 1981). 

- 

The EQUALANT data set from the 1963 year vas complemented during the 
ti7 1974 summer by the GATE: data. T h i s  new data set let uskaddrese 

tion of the temporal variability of the ZPG and its relation with changes 
in the wind stress or EUC fluctuations. We found (Katz et al., 1977) that 
the ZPC has a seasonal signal in phbe with the zonal wind stress which sug- 

gested an equilibrium response at low frequencies. These results were 
confirmed by the 1979 FGGE data set: the seasonal cycle of ZPG has in the 
central equatorial Atlantic a minimum in March to April, its reaches its 
yearly mimum value in September to October. The mean value and the yearly 
cycle being nearly balanced by the weshard directed wind steess (Lass et 
al., 1983). 

the ques- 

b 

. . . . I_ --- - . - ., . .. . _.- . . -.-_I..-- - _- 
In the eastern equatorial Atlantic, the ZPG relaxes to zero or even 

k reverses sign toward the African coast. This situa&on was first investigated 
.. . 

'by. 3" 1196T.).: u s b g  -&jU ; , à A .  :**&&e:. &,. m&.3*:;.o+.:?+&*-2p "q2g&)rd" 
in November 1958 just at the end of the SW African monsoon. T h i s  let h i m  

to identify a slope reversal between about 7OW and the African coast, indi- 
cated by a rise of the sea surface of 8 or 9 dyn.cm towards Africa. T h i s  

- - rise of the seasurface toward the Sfrican coast can be explained as the 
result of an eastward water transport in the surr'sce strata of the inner 
part of the Gulf of Guinea. -- --. 

If the zoaal slope downward to the east is a necessary requir, 
the development of an XUC, the Atlantic EUC should be sissing in the Gulf 
of Guinea vhere the slope is reversed. 

ament for 
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U n t i l  now it has been impossible to  re la te  with s 

variations i n  EUC transport and ZFG variations. In the 

me confidence ",e 

Pacific Ocean however, 
around 15OoW,during March-April 1980, when the eastward ZPG was the strongest,  

Leetma and Spain (1981) evidenced the largest  EUC transport per unit width. 

It rapidly decreased t o  the west and Qore slowly t o  the east .  . An 
extreme example of EXfC and surface PG variations was presented by Fir ing e t  a l .  

(1983) foz the 1982-83 El Nino-Southern Oscillation event i n  the central  

Pacific. They found thet the EUC disappeared when the sea surface slope,in- 

, 

ferred from island sea-level measurements,became weak o r  changed sign. 

Knox and Halpern (1982) have shom that a sharp incre" :  G-15 dyn.cm) i n  
dynamic height in a re la t ive ly  short time (19 days) may aesul t  from the 

propagation of an equatorial Kelvin wave pulse. This change i n  dynamic 

height would implie a velocity fluctuation o f  35 cm/s and a zonal  tra&ort 

per ilnit -hdth change or' 38 z2/s. 

Xangum and Saps  (1984) have shown that  in A p i 1  1982 and i n  Septamber 
1982 befors the onset o f  the TBSO svent, the ZTG vas anomalously aegati-re 

(S 'aater  downward thenocl ine  31oge I z o m  j a s t  f o  :Jest ) .  .__._,._____._.-.--_..__.__ - - ...--_--.-. 

The FOC& data s e t  : 

_ . _ . _ _ _ _ _ . . _ _ _  ~ _...-.._.._.-._._... - . _ .  - 
Beca& of  its  importance to  the development o f  equatorial dynamics 

a d  implications i n  clinate research,-smdies o f  ZPG and the relationship 

t o  zonal sindstress  along the Squator have rscentlg drawn considerable 

a t tent ion cluing the ?OCAL-SEQU& exoerhent I'rom October 1982 t o  -1ugust 

_.-.. I _ _  . - ---. - l9sd. 
-.__ - - _- _.-_-...- - ____-__ . -. . . - . . ... . - . __- ,. -. 

Diff icul t ies  i n  uderstanäi=lg f ie  zoia .a1 ZTr: i n  aqua.i;orial CiynWcs 

is hampered 3y a lack of synogtic  SOM^ CT9 zteasurements 3lon.g the tquator 

and the 3'OCAL dalia s e t  is also faced -Ath this criticism. To smooth the data, 
r e  have esthateci  an averaged 7alue o f  ühe dynamic heigni SetiTeen loY ana S 

(5  CTD s t a t i o n s )  and the 3ea surikce sloge has Seen hand-amootheã in 
order t o  rsach the less chaoiic i e a k i s .  The :?riza ãtress has jeen averaged 

betxeen 2OY and S. 
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Z P G  : i n t o  the Gulf of Guinea 

Annual c y c l e  of t h e  Zonal P r e s s u r e  Grad ien t  a long  t h s  Zquator  i n  t h e  
C e n t r a l  A t l a n t i c  (35':~ t o  about  :oori> anci i n  t ke  e a s t e r n  . ; t 1an t i c ,  the Z = U L ~  
of  Guinea, from the e i g h t  FOCAL c r u i s e s  d a t a  s e t .  
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1 - 5  Autumn 83-84 3-7 Spring 03-84 
2- 6 Winter 83-84 4-8 Summer 83-84 

l " ? l - l " S  averaged values of the 20°C depth a l o n g  t h e  Equator d u r i n g  the  
e ight  FOCXL c r u i s e s .  ;lumbers :ron 1 t o  3 r e f e r  t o  F C C A  c r u i s e  numero. 


