NEW VERSION OF MEDRYS, A MEDITERRANEAN SEA REANALYSISDURING 1992-2013

J. Beuvier ¥, M. Hamon 2, E. Greiner 3, M. Drévillon 2 and J. Lellouche 2
1 Mercator Océan / Météo-France - jonathan.beuvier@mercator-ocean. fr
2 Mercator Océan

3CLS

Abstract

The French research community on the Mediterranean Sea and the French operationa ocean forecasting center Mercator Océan
are gathering their skills and expertises in physical oceanography, ocean modelling, atmospheric forcings and data assimilation, to
carry out a MEDiterranean Sea ReanadYsiS (MEDRYS) at high resolution for the period 1992-2013. The reanalysis is used to
have a realistic description of the ocean state over the recent decades and helps to understand the long-term water cycle over the
Mediterranean basin in terms of variability and trends. This work describes the latest version of MEDRY S and its main results.
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In this study, we use the regional ocean model NEMOMEDI12 [1], a
Mediterranean configuration of NEMO [2], with a 1/12° (~ 7 km) horizontal
resolution and 75 vertical z-levels with partial steps. At the sea surface, it is
forced by a new atmospheric forcing dataset (ALDERA, [3]), coming from a
dynamical downscaling of the ERA-Interim atmospheric reanalysis by the
regional climate model ALADIN-Climate with 12-km horizontal and 3-hour
temporal resolutions. The exchanges with the Atlantic Ocean are performed
through a buffer zone, with a damping on 3D T-S and on sea level towards the
ORA-34 oceanic reanalysis [4]. This model configuration is used to carry a 34-
year free simulation over the period 1979-2013. The reanalysis starts in October
1992 from the state of the free run at this date, and ends in June 2013.

45N —

40N -

35N

30N T T T T T T T T T

Fig. 1. Circulation at 40m-depth for MEDRY'S, in average over 1993-2012; the
reference arrow corresponds to 0.05 m.s'1.
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Fig. 2. Eddy Kinetic Energy (EKE, in cm?.s2; contour every 50 cm2.s2) at
40m-depth, for MEDRY'S, in average over 1993-2012.

MEDRYS [3] uses the current Mercator Océan operational data assimilation
system [5]. It uses a reduced order Kalman filter with a 3D multivariate modal
decomposition of the forecast error. A 3D-Var scheme corrects biases in
temperature and sdinity for the slowly evolving large-scale. In this new version
of MEDRY S, some modifications dedicated to the Mediterranean area (shorter
analysis cycle, specific Mean Sea Surface Height field, new model-equivalent for
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the Sea Level Anomaly for example) have been introduced. Temperature and
salinity vertical profiles from the newly released CORA4.1 database [6],
altimeter datafrom AVISO and satellite SST [7] are jointly assimilated.

Regarding the heat and salt contents, and with respect to reference observational
gridded products, the latest version of the reanalysis displays on average no bias
in the surface (<0.01 psu and <0.3°C) and intermediate layers (<0.02 psu and
<0.04°C), with well reproduced interannual variations. Only the deep layer
shows small drifts both for temperature and variability, but lower than in the
previous version. For the transports through the main Mediterranean straits, the
data assimilation restores correct values, especialy for the Strait of Gibraltar:
+0.81 Sv,-0.76 Sv and +0.05 Sv respectively for in, out and net water
transports. The mean surface circulation and its variability are also well
reproduced, and non-permanent small-scale features, such as lerapetra, Pelops
or Bonifacio eddies, are well captured (Figure 1). This mesoscale activity is also
highlighted by the EKE field (Figure 2), where high values can be seen in
Alboran and lerapertra areas, but aso aong the paths of the main coasta
currents (Algerian, Lybio-Egyptian, Asia Minor and Liguro-Provencal currents).
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