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Abstract: l11e sea surface topography, which is 

directly linked to the shape of the geoid and to 

oceanic effects. is only measurable thanks to the 

spatial and temporal resolution of satellite altimelry. 

The contributions of satellite altimetry st11dy in the 

Mediterranean have been considerable. The first 

maps of the marine geoid. with relative accuracy of 

one lo two decimetres depending on the methods 

used. have contributed greatly to the understanding 

of geophysical phenomena. Subsequently. thanks lo 

reductions in orbital errors, improvements in gravi

tational models, and to the developmenl of pseudo

geometrical orbit computations. the accuracy of 
delennination of the absolule mean sea level has 

improved from several melers lo a few centimetres. 

The st11dy presented here aims lo determine seasonal 

variations in mean sea level in the Western 

Mediterranean basin by analysis of Jason-1 data 

corrected of different pe11urbations like the geo

physical phenomena. the ocean wave influence. the 

ÙlVerse barometer effect. and the orbit error. The 

analysis of altùnetric data Jason-1 allowed us to 

observe a strong amplitude of va1iations of the 

average level in the Western Mediterranean basin. of 

the order of 20 cm, with a characteristic period of 

one year. The comparison of the variation of the 

average height sea level al the harbour of Algiers 

obtained from analysis of altùnettic data J ason-1 and 

from the hannonic analysis of tidal gauge measure

ments. showed almost identical results. 
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1. Introduction

l11e United States were the ftrst lo have put ù1 orbit 

an altimeler aboard satellites. on Skylab and Geos-c. 

then on Seasat in 1978 and Geosal in 1985. 

Since the 90s. new altùnetric missions were 

launched. ERS-1 (1991-1996). Topex/Poseidon 

(since 1992), ERS-2 (since 1995 ), Jason-1 (since 

2001) and Envisal (since 2003). 

Tlùs paper presents the meû1odology of processing 

and analyzing of Jason-1 altùnelric data lo delenni

nate the seasonal vmiation of sea level of the 

Westem Mediterranean sea. 

2. Jason-1 mission

JASON-1 is a follow-on m1ss1on lo û1e highly 

successful TOPEX/POSEIDON (T/P) mission. The 

main goal of ûùs mission is to measure the heighl of 

sea surface al least al û1e same perfonnance level of 

TIP. 

Launched on December 7. 2001. the J ason-1 sa lelli le 

measures û1e precise height of û1e sea surface usù1g 

the POSEIDON-2 altùneter operating al l 3.575 GHz 

(Ku band) and 5.3 GHz (C band). a system of 

positionrng Doris (Doppler Orbitography and Radio

positionrng by Satellite) in complement to û1e GPS 

receiver and Laser reflector and a Microwave 

Radiometer which provide û1e total water vapor 

content in the lrOJX>sphere a long the altùneter beam. 

3. Principle of computation of the level

of the sea

l11e radar altimeter embarked aboard a satellite gives 

out a signal to very high frequency to the vertical of 

this one in direction of soi!. and receives in ret11m the 

echo reflecled by û1e surface of the sea. 

l11e analysis of the echo pennits to extract a very 

precise measure of tùne of round-ttip joumey 
between the satellite and the surface of the sea. Tlùs 

tùne is tt,msfonned then in distance by sùnple 

multiplication by the speed of light. speed to which 

propagales electt·omagnetic waves. 

The height of the sea is û1erefore equal to the 

difference between the distance satellite-surface and 

the position of the satellite above the ellipsoïdal 

reference. 
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