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STERIC FLUCTUATIONS IN THE MEDITERRANEAN AS REFLECTED ON TIDAL
GAUGE AND ALTIMETRY RECORDS

Panos DRAKOPOULOS! and Michae] TSIMPLIS?

"Institute of Marine Biology Crete, P.O. BOX 221 4, Iraklio, Crete, Greece.
"Saut/zampton Oceanography Centre, Empress Docks, Southampion. UK.

ABSTRACT - Six years of T/P altimeter data and tidal gauge records Srom
selected stations are used in order to assess the annual and interannuaql
variability of sea level in the Mediterranean. Steric Sluctuations induced by
surface buoyancy Sluxes account Jor abour 509 of sea level variance, A
predominant feature of the variability in the Aegean sea level is dye to the
excessive buoyancy loss and consequent dense water formation in early nineties.

I - INTRODUCTION

measurements gives the opportunity to explore whether the coasta] Mmeasurements are indeed
representative of the basin variability at seasonal and interannual time scales.

analysed. The surface induced s*=ric fluctuations were estimated by calculating the buoyancy flux
which in tumn was evaluated using the COADS, MODR and local meteorological datasets along
with standard bulk formulae. Dardanelles outflow was parametrised as precipitation [Drak 98].
Although the thermosteric component is an order of magnitude stronger, in areas influerced by
freshwater the salinity contraction term can be significant,

Comparing the implied with the measured steric height, the agreement is not evident. Although the
annual cycle is in phase, the steric fluctuation accounts for about 50% of T/p vanance in most sub
regions. Similar results were obtained in other studies [Larn 95]. The Adriatic due to its shallow
nature has a stronger steric signal present. This figure for the Black Sea is only 10%, possibly due
to hydraulic control in the strait of Basphorus. In Fig 1d in solid the Aegean Sea filtered record s
depicted; superimposed in dashes is the steric signal impljed by the surface buoyancy flux. Clearly,
some similarities zre present in both time series. The dominant feature which is a continuous



lowering of sea level during 1991 - 1993 is present in both records. It reflects the formation of
heavy (dense) waters in the area during that period of time.
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Fig. 1: (abc) Sea level anomaly for three Mediterranean regions. Tide gauges in solid, altimetry
dotted. (d) Interannual steric fluctuation in the Aegean (Solid Tide gauge, dashed buoyancy

implied)

Table 1: Sea level variances (cm?) of the six studied regions according to tidal gauges, altimetry,
implied from buoyancy fluxes, and difference of the last two.

Black Sea _Aegean  Levantine  Jonian A driatic ~ West Med
Gauges 74 53 90 59 63 34
TP 36 38 44 42 23 35
STERIC 7 22 27 20 14 17
T/P-STER 33 20 22 24 19 18

3 - CONCLUSIONS

For seasonal time scales, altimetry and tidal gauges have a better agreement away from closed seas
whereas at interannual time scales the determinant factor seems to be the quality (datum control) of
in situ measurements. Steric fluctuations induced by surface buoyancy fluxes account for about
50% of sea level variance. Unaccounted variance is expected to be due to bottom pressure but
further investigation is needed [Pont 99]. The recent climatic changes in the Eastern Mediterranean
are reflected on the sea level records as a drop in sea level, a result of excess buoyancy loss and

consequent dense water formation in early nineties.

REFERENCES

[Drak 98] P.G. Drakopoulos, S.E. Poulos and A. Lascaratos: “Buoyancy fluxes in the Aegean Sea”,
Rapp. Comm. Int. Mer. Medit., 35, pp. 134-135.

[ Gill 73] A.E. Gill, and P.P. Niiler: “The theory of the seasonal variability in the ocean”, Deep Sea
Res., 20, pp. 141-177.

[Lam 95] G. Lamicol , P-Y Le Traon, N. Ayoub and P. De May: “Mean sea level and surface
circulation variability of the Mediterranean Sea from 2 years of TOPEX/POSEIDON

altimetry”, J. Geophys. Res., 100, pp. 25163-25177.

(Pont 99] R.M. Pcate: “A preliminary model study of the large scale seasonal cycle in bottom
pressure over the global ocean”, J. Geophys. Res., 104, pp 1289-1300.




THE OCEAN OBSERVING SYSTEN
. . FORcLIALE

1
£
.
E
=
E
-

SOLICITED PAPERS

18 - 22 octobre / October 1999 - SAINT-RAPHAEL - France




