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The Harvard quasigeostrophic model has been generalized to include multiply connected
domains as well as multiple segments of coasts and islands in either enclosed, semi-enclosed
and open boundaries. The methodology ensures a unique solution to the initial boundary and
consistency conditions required to conserve mass and energy budgets in the case of enclosed
domains. The algorithm to implement the methodology is an extension of that developed by
Milliff (1989), with a modification to the capacitance matrix method to include a required

term in the circulation integrals, and an additional condition for adjustment of the mean fields
to insure uniqueness of the solution.

The model results have been compared with the natural mode oscillations in multiply
connected domain studied by Flierl (1977). The test cases consisted of the multiply
connected circular basin with a circular island and semi-open domain derived from the same
solution. In the case of a closed domain, the model is sensitive to the accuracy of the
vorticity budgets specified in the initial conditions. Care taken to achieve the accuracy of the

initial conditions with a given discretization scheme ensures overall accuracy of the model
results.

Real data have been used to initialize the model and to perform quasigeostrophic calculations
of the circulation in the Levantine Basin, a multiply connected, semi-open domain of the
Eastern Mediterranean enclosing the island of Cyprus. Preliminary results indicate stable
basin-wide circulation features which evolve in long time scales (several months) in
agreement with the characteristics previously inferred from the POEM experiments. Test
runs with different geographical selections of the open boundaries indicate the robustness of
the model behaviour with respect to the location of the open boundary segments.
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Fig. 4. Correct solutions (left) and incorrect solutions (right) for ’2=10and 4 =0.2
(gravest mode). ‘The solutions arc illustrated for two Limes separated by a quarter period.

The maximum p value at { = 0 is reached a small distance away from the island, as shown
by the small lines near the island on the left and right. '
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