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Abstract: Heavy precipitation events stand as a crucial climatic

threat with the potential to instigate flooding and other related natural
calamities. This study endeavors to elucidate the synoptic and
dynamic mechanisms driving such rainfall by assessing the
interactions and coherence across the entirety of the atmospheric
column. The research utilizes data pertaining to geopotential height
(in meters), zonal and meridional wind components (m/s),
divergence (s"-1), specific humidity (g/kg), and vertical velocity (s™-
1), spanning from the European Centre for Medium-Range Weather
Forecasts (ECMWF) across a geographic expanse of 0° to 80°E
longitude and 10° to 70°N latitude. Employing the Integrated Data
Viewer (IDV) software as an analytical tool, the study visualizes the
continuity and interconnection of these atmospheric factors.
Analyses indicated that during the period of heavy rains from
February 25 to February 30, 2015, an intensified meridional
configuration at the 500 hPa level and the cyclonic segment of the
subtropical zone played pivotal roles in augmenting atmospheric
instability. Concurrently, these conditions fostered an increase in
vertical velocities and horizontal convergence between the 500 hPa
to 1000 hPa strata. Such a synoptic pattern, by reinforcing
atmospheric horizontal convergence and intensifying moisture
influx convergence from various bodies of water—including the
Mediterranean, Red Sea, Persian Gulf, and Oman Sea—culminated
in substantial and widespread precipitation, impacting 68 synoptic
stations across Iran.
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