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Seasonal and annual variability in wind fields and circulation of surface waters of
the Caspian Sea
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3.Department of Physical Oceanography, Faculty of Marine Science, University of Mazandaran,
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Abstract

Seasonal and annual variability in circulation of surface waters of the Caspian Sea were studied using
POM model. In this model, temperature and salinity field’s data and wind field and the flow of
atmospheric data were collected from WOA and daily data bank ECMWF, respectively, with a
resolution of 5.7 minutes and the time step of 6 hours and for Bathymetry from GEBCOO08 data with a
resolution of 30 seconds is used. Initially, the model for ten years (1988-1997) was carried out
and, after examining the stability of the model with measurement data available (1996) were
compared, that good agreement between their temperature and salinity changes observed.
Then, for the last ten years (2005-2014) in two cases (with and without taking into account
the flows of atmospheric wind field data and rivers) model was implemented. The results
showed that changes in water flow in all seasons, in shallow areas, wind field indicates the
dominant effect on the region, but in deep, wind has less effect on the flow. According to the
seasonal circulations, wind force in the northern basin and shallow areas the Caspian Sea are
more effective in the formation of water flows.

Keywords: Wind field, Water circulation, POM model, Caspian Sea

Tablel. The monthly average of volume flow rate of VVolga, Kura and Oral Rivers (Kara et al.,
2010)

Figure 1. The main rivers of Caspian Sea (Kara et al., 2010)

Figure 2. Salinity changes over the 10-year model construction

Figure 3. Vertical thermohaline changes caused by model construction

Figure 5. Surface flows changes in the Caspian Sea caused by thermohalines changes in
winter

Figure 6. Wind field changes in the research area in winter

Figure 7. Surface circulation changes in the Caspian Sea in winter

Figure 8. Surface flows changes in the Caspian Sea caused by thermohaline changes in spring
Figure 9. Wind field changes in the research area in spring

Figure 10. Surface circulation changes in the Caspian Sea in spring

Figure 11. Surface flows changes in the Caspian Sea caused by thermohaline changes in
summer

Figure 12. Wind field changes in the research area in summer

Figure 13. Surface circulation changes in the Caspian Sea in summer

Figure 14. Surface flows changes in the Caspian Sea caused by thermohaline changes in
autumn

Figure 15. Wind field changes in the research area in autumn

Figure 16. Surface circulation changes in the Caspian Sea in autumn
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