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At University of Edinburgh a new technique has been developed for projecting 
altimetric data to produce deep ocean currents. The method is based on physical and 
dynamical conservation laws which ensure that water mass ~ropert1es such as 
temperature~ salinity and potential vorticity are preserved on 1sopycnal surfaces 
which remain below the mixed layer. These methods have been successfully tested 
on a simplified version of an eddy resolving Cox model for th': Atlantic Ocean 
(HAINES, 1994). In this work we present results of applymg this techmque m a 
more realistic Cox model for the Mediterranean, using a twin experiment approach. 
The model which is eddy producing, has 0.25° x 0.25° horizontal resolution and 19 
vertical layers and is forced seasonally (ROUSSENOV et al., 1994). The 
assimilation run started 20 years after the spinup began and was integrated forward 
in time for one year. During assimilation time (every JO days), the model density 
profiles were displaced vertically in res1;onse to observed surface pressure 
anomalies. in such way to allow geostrophtc currents to decay with depth, thus 
avoidino unrealistic barotropic changes. Errors introduced in the densny, 
temperat~re. salinity and velocity fields, mainly due to mesoscale eddy_ activity in the 
Levantine basin, the Alboran Sea and along the north coast of Afnca have been 
successfully reduced at the end of the run (e.g. Fig. I). SaHnity and temp':rature 
errors were reduced by 50% and velocity by 40%. In ad~1t1on, and _despite_ t_he 
ventilation of certain isopycnals during water formation penods, potential vort1c1ty 
error on these layers was also found to be improved. 
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FIG 1: Density error (rms deviation from observations), at the start of the as~in:'ila_tion run 
and after one year of forward integration which included 36 steps of ass1mllat1on. 
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Full-scale prediction of the spatial-temporal distribution ofeffluent concentration 
around a discharge in nearshore watersrequires extensive plume-modelling applied to 
a variety ofreceiving-water conditions representing the long-term statistics ofcurrents 
and density stratification. As a preliminary step, it is useful to have a rough estimate 
of the spatial distribution of vertically-averaged long-term mean concentration of 
effluent, to predict the ranges along and across the shelf over which the effluent may 
have appreciable effects on the environment. This kind _of rough estimate ma?' be 
obtained by treating the matter as a diffusion problem, with tlme-varymg d1ffus1V1ty 
estimated from the autocovariance functions of long local current records, 

In principle, an accurate estimate of long-term diffusivity can only be made from 
the Lagrangian autocovariance of the velocities of a large set of drifters or dye-ma:ks 
released from the same point at random intervals over a long penod of tune (takmg 
the time as zero at the release of each drifter). and not from the Eulerian 
autocovariance derived from a current-record at a fixed point. In the limit of small 
times, however, both kinds of autocovariance give the same-time varying 
diffusivities Ki = w;2t, in which w;2 is the long-term variance of velocity in the i'h 

direction. The differences at longer times will not generally spoil a rough estimate. 
To deal with a nearshore discharge over a sloping bottom, the diffusion problem 

may solved for a space in the shape of a Jong wedge, bounded by sea-bottom and the 
surface, with the apex at the shoreline. Taking the discharge as umform from top to 
bottom allows the oenerally unknown vertical diffusivity to drop out of the solution, 
and gives verticaJl;'.averaged concentrations due to the total discharge. The solutions 
show concentrations directly proportional to discharge rate and inversely 
proportional to bottom slope, the long-term standard deviation of current velocity, 
and the square of the distance from shore to the discharge. 

An estimate for a continuous cooling water discharge of I 000 m3/sec (ELW ANY 
et al., 1990) into southern California waters, 25 km from shore with an average 
bottom slope of .006, gave Jong term mean concentrations of discharged water near 
the shore as about 9 parts per thousand 5 km alongshore from the discharge and 
ahout 5 parts per thousand at JO km alongshore (Fig. I). The effect of a long-term 
mean longshore current of 2.9 cm/sec was to displace the whole pattern of 
concentration about 2 km downcurrent (Fig. 2). 
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