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Abstract 
Within the MFSPP project, an eddy resolving ocean model of the Aegean and Levantine basins (ALERMO) has been developed. This 
model acts as an intermediate between the basin scale OGCM and the high-resolution shelf models within the same project. In this paper 
we present the development of the model, the nesting technique with the basin scale OGCM as well as results from its climatological runs. 
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The numerical model 
The ALERMO model is based on the Princeton Ocean Model 

(POM), a primitive equation, 3-D circulation model [I]. The model 
has a bottom - following vertical sigma coordinate system, a free sur
face and a split mode time step. Potential temperature, salinity, veloc
ity and surface elevation, are prognostic variables. The ALERMO 
model has one open boundary located at 20° E (see fig.1). The com
putational grid has a horizontal resolution of l/20°x 1/20° and 30 
sigma layers in vertical with a logarithmic distribution near the smface 
resulting in a better representation of the surface mixed layer. ALER
MO includes parameterization of the Dardanelles outflow and rivers 
runoff. It is forced with climatological wind stress, total heat flux and 
evaporation/precipitation fields. The wind stress and evaporation 
fields are derived from the ECMWF 1979 - 1993 meteorological 
parameters data set, while precipitation is obtained from Jaeger [2] 
monthly precipitation climatology. The total heat flux fields used here, 
are diagnosed from the OGCM climatological model run. Correction 
terms (in terms of weak relaxation to SST and SSS climatologies) are 
also used to account for imperfect knowledge of the heat flux, evapo
ration and precipitation fields. 
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Fig, 1: a) Winter subsurface circulation pattern b) Summer subsurface circu
lation pattern. 
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Nesting technique 
Nesting is a finite-difference technique to simulate a high-resolution 

domain embedded in a coarse resolution model. In our case, the fine 
resolution model is ALERMO which is one-way nested along its west
ern boundary (located at 20°E) with the global Mediterranean OGCM 
[3] constraining volume transport to be conserved between the two 
models. The condition for the normal barotropic velocity at the open 
boundary is a modified Flather [4] condition that efficiently allows 
interior disturbances (possibly due to mismatches between coarse and 
nested values) to pass out through the lateral boundary. On the other 
hand, the tangential barotropic velocity at the open boundary as long 
as baroclinic velocities are directly prescribed from the OGCM. To 
update the temperature and salinity at the open boundary we use an 
upstream advection scheme whenever the normal velocity is directed 
outwards from the modeling area. In cases there is inflow through the 
open boundary, temperature and salinity are prescribed directly from 
the interpolated OGCM temperatme and salinity profiles. Finally, for 
the free surface elevation at the open boundary we have adopted a 
zero-gradient condition. 

Discussion of model results 
In fig.la and lb we present the subsurface (30m) winter (mid 

February) and summer (mid August) circulation patterns correspond
ing to the 2nd year of the climatological integration of the model. The 
circulation patterns suggest that the model can successfully reproduce 
all the main general circulation characteristics of the area (Mid 
Mediterranean Jet, Asia Minor Current, Rhodes cyclonic gyre, Mersa
Matruh and Shikmona anticyclonic gyres). Both winter and summer 
circulation patterns are very rich in mesoscale structures, which are 
mainly intensified during the summer period. Important seasonal vari
ability characterizes the easternmost Levantine basin and the southern 
central Levantine. In the former we see the recurrence of the 
Shikmona anticyclone between winter and summer while in the latter 
the Mersa-Matruh gyre is showing large variations in strength, form 
and position. The Mid Mediterranean Jet (MMJ) is well formed and 
shows seasonal variations in its pathways. During winter it flows 
along the northern border of the Mersa-Matruh gyre. Along its east
ward pathway there are several meanderings taking place which in 
some cases result in anticyclonic eddy detachments to the north. 
During summer the MMJ remains hugged to the African coast up to 
29oE while the Mersa-Matruh gyre appearing as a three-lobe structure 
is completely to the north of the jet. During this period, Mersa-Matruh 
expands spatially and strengthens. As a result the Rhodes gyre is 
pushed to the north. 
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