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In the western Pacific region, several studies have emphasized the importance of sea ,&&&.$ .. .l 
salinity (SSS) upon the dynamics of the ocean upper layer in relation with-:&& :; 
Precipitation/Evaporation net budget. For example << barrier layers >> reduce vertical mixing@&&, !,-l,,. 
1990), and horizontal SSS gradients generate \<< fresh equatorial jets H that have been ,$@y ;‘;,: 1, 
observed iq the western Pacific (Roemmich et al., 1994). ./r , 4 -: , ,(, +.i,,l!’ ,,,_ , .’ I ,.: I,j: I ta:‘,‘+ ) 1J _ , &;,-,1:. ; i, a., 4’;‘,’ : j.‘,+ ,1 : 

During the 1984-1992 period, oceanographic cruises along 165”E have shown low .f&$$&&$$:~~~~ 
changes in SSS in the western Pacific ocean, although the cruises were irregularly time. sp@$&:~~~?, 
particular during the 1987 El Nifio and 1988 La Nifia events, large changes of SSS (l.~,,~su);#@$$&~ 
observed on the equator.. ‘( (J;,~>:;$; ;$!;;i 
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- *- I Surtropac cruises along 165”E : salinity at IO meters 

the main variations we note: 
‘~ - thk presence of low salinity waters (~34.0 psu) during the 1987-ealy 1992 El 

the same time, unusual northward displacement of southern high salinity waters 
(waters with SSS>35.0 psu have reached and even crossed the 15’S latitude) 

t h e  s p r e a d i n g  o f  h i g h  s a l i n i t y  w a t e r s  ( > 3 5 , 2  p s u )  O v e r  t h e  e q u a t o r i a l  b a n d  

La Niaa event 
- the presence of low salinity waters in the SPCZ area (5-l SOS) in 

following respectively the 1982-83 and a987 El Niiio events. 

Previous studies (Porte (1992); Delcroix et al. (1995)) have shown a larg 
time lag of 2 to 4 months between the maximum rainfall and the minimum sur 
location of the wind convergence zones (ITCZ and SPCZ). However in the 
Pacific such correlation does not exist an&they suggested that oceanic advecti 
SSS variability. 

This work presents new systematic observations of SSS made during the 199 
TOGA-COARE region. (Note that during this period the Southern Oscillatio 
negative values which correspond to an El Niiio like state). 

An atte-mpt is made to estimate if zonal equatorial currents miaht emlain 
f:s .$A& r)i h’wi iii&-&f,% 
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equipped w i t h  high-densi'iy 
sampling thermo-salinographs SBE- 
21 (TSG) has been initiated by 
ORSTOM Laboratory in Nouméa. 
SSS and SST were recorded every 5 
minutes (approximately every 1 to 2 
nautical mile) along four shipping 
lines. Precise comparisons with 
CTD data during oceanic cruises 
showdd good stability of TSG with 
small variance, greatly improving 
previous systematic  SSS 

, measurements (precision of 0:02 PSU 
for TSG instead of 0.2 PSU for 
meteorological bucket technique). 
The different commercial lines cross 
the COARE domain in four main 
longitudes, at a 2 month interval, 
linking Phillipines and Japan to 
New-Caledonia and Fiji islands. 

DATA 

In 1992, a bimonthly monitoring of SSS and sea surface temperature'(SST) with merchant ships 

' Some continuous records of salinity were also provided by Seacats systems (SBE-16) installed 
on TAO moorings in the upper layer of the ocean with high frequency sampling (every 5, 10 or 30 
minutes). Data from surface drifters of the TOGA-WOCE Surface Velocity Programme (SVP) are 
presented here providing spatio-temporal current fields in the western Pacific. 

TIME VARIABILITY 

Cross-equatorial transects The MV Pacific Islander provided very regular observations along 
two cross-equatorial shipping lines crossing the equator near 157"E and 173"E respectively every 2 
months. 

Time-latitude distribution of sea surface salinity for both routes are presented with data filtered 
and smoothed along the route and sampled at one hour interval. 
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The temporal evolution 
exhibits periods of strong . 

SSS variations which can 
reach nearly 1 PSU at the 
equator in two months. 
Tlie time variations are 
different along the two 
routes located in the 
western and the eastern 
part of  the COARE 
domain respectively. They 
reveal also that similar 
large temporal and spatial 
changes occur ori both 
routes in particular 
through a reinforcement 
and a poleward spreading 
of low salinity waters 
within the convergence 
zones from early 1993. 
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Sea-su face salinity : Pacific Islander (Eastern route) 

have access to SSS meridional gradients. These gradients are strong in the ea 
COARE domain whereas in the western part the SSS distribution is more homogeneou 

Moorings 
Daily averaged time series of surface salinity at three equatorial moorings ar 

Sea surface salinity : Equatorial moorings (IS6'E, I60'30 E, 165'E) 
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1992 

appears also at 2OS-156"E althoush less marked. 

SPATIAL DISTRIBUTION 
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In September-October 1993, in contrast a 1 
associated with a general westward drift (40 c 

WIND FIELD The winds observed on TAO moorings in the COARE area provi 
set for the westem equatorial Pacific. It shows the seasonal balance of N-E trade wi 
equator in austral summer winter and the 
winter. Westerly winds associated with the austra 
December-March period from equator to IO'S. S 
equatorial band. For instance eastward wind stress in 
the September 1993 to May 1994 period. 

SALT ADVECTION As Delcroix et al (1995) showed that in the COARE r 
1979-54, rainfall and SSS variations were not correlated, we checked if salt a 
mechanism explaining observed spatial and tempo 
1992-94 period. 

associated respectively with decrease and increase 
winds and therefore we may suppose that such ch 
driven by the winds. Direct observations of current 
purpose: they are certainly the best data set due to a special effort during the COARE 

Through a crude calculation, if one consider a s 
net flux, and ignore vertical and meridian advection, 

Eastward (July-August 1993) and westw 

u = -(as/at>/(as/ax) (1) 
In the central part of COARE domain, o 

(i) between May-June and July-August 1993 pe 
lead to a zonal current.of +50 c d s  (eastward); 

(ii) and between September-October and Nove 
current of -15 c d s  (westward). 

One can note that drifters (see above) 
During Westerly West Burts, the ons 

dominant in the decrease of SSS. During 
advection due to divergence of surface layer has also to be considered to explain increase o 

In the COARE area, SSS is shown to have a variable distribut 
strong meridional and zonal gradients. This is related to the surface circulation which also 
very strong variations (Reverdin et al, 1994). From sea surface salinity observations by 
opportunity TSG on a two month frequency and circulation observations from drifting b 
may anticipate that zonal advection may explain a large part of equatorial SSS changes. 

CONCLUSION 
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