The  16-18 September 2003 Tunisian Flood
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A devastating convective storm struck Tunisian northern side on 16-18 September 2003, producing severe precipitation over most coastly areas of both Gulf of Tunis and Gulf of Hammamet. In this study the mesoscale model MM5 has been involved in an investigation about the mechanism of storm development and Sahara role-playing over life cycle of the event. MM5 model simulates the origin of a convective storm regarding such a region showing convective processes and subsequent heavy rain all over the area. Results attest that convective storms come from a mixture of both thermal and dynamical processes. The appearance of an upper level potential vorticity anomaly flowing over a low-level baroclinity, coupled with local diabatic processes like latent heat flux and surface heating, generated a plum deep convection. An analysis of the dynamical structure in deep convective systems developed over the region during this period revealed that a strong tropopause folding interacted with northward flow of warm air and anomalies in warm sea surface temperature (SST). So an interaction was found out between the dry air mass of the desert and the moist Mediterranean air mass, associated with southward motion at upper levels, advecting high PV polar lower-stratospheric air. Local orography contributes to the development of convection storm in two ways: firstly combined ascent and upslope transport of water vapor increase deep convection on the Gulf of Tunis; secondly on the leeward side of mountain, cyclonic vorticity is amplified on the Gulf of Hammamet.

