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A Three-Dimensional Model of the Caspian Sea

M. R. Bannazadeh, A. A. Bidokhti, M. Kherandish and H. F. Hosseni

Abstract: Observations of the Caspian Sea during August-September 1995 are used to develop a three-
dimensional numerical model to be used in calculating temperature and current. The model has variable grid
resolution and horizontal smoothing that filters out small scale vertical motion. Data from the meteorological buoy
network on the Caspian Sea are combined with routine observations at first-order synoptic station around the lake to
obtain hourly values of wind stress and pressure fields. The hydrodynamic model of the Caspian Sea has 6 vertical
levels and a uniform horizontal grid size of 50 km. The model is driven with surface fluxes of heat and momentum
derived from observed meteorological data. The model was able to reproduce all the basic features of the thermal
structure in the Caspian Sea and larger-scale circulation patterns tended to be anticyclone, with anticyclone
circulation with in each sub-basin. The results matched observation data.

Keywords: Circulation, Temperature, Numerical model, Vorticity, wind stress
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1. Hamblin 10. semi-analytic 19. Boussinesq
2. Csanady 11. time-independent theory 20. advective terms
3. Simons 12. wind-driven current 21. thermal diffusivity
4. Bennett 13. Continental shelf 22. vorticity equation
5. Schwab 14. coriolis 23. thermodynamic energy
6. Ontario 15. eddy viscosity 24. continuity
7. Erie 16. eddy diffusivity 25. explicit method
8. Michigan 17. Drag Law 26. centered differences
9. Lee and Liggett 18. hydrostatic 27. Gauss’ elimination method
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