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Abstract

This study investigates the spatiotemporal
variability of rainfall intensity in Irag during the
period 2007—2018, using hourly and daily
precipitation data from six representative
stations (Duhok, Sulaymaniyah, Rutba,
Baghdad, Al-Hayy, and Basrah). Rainfall events
were classified according to the World
Meteorological Organization (WMO) standard:
light (<2.5 mm/h), moderate (2.5-10 mm/h),
heavy (10-50 mm/h), and violent (>50 mm/h).
Results show a clear dominance of light rainfall
across all stations, exceeding 77,000 events per
station, while northern mountainous stations
recorded the highest frequencies of moderate
and heavy rains (605 moderate and 86 heavy
cases in Duhok; 554 moderate and 71 heavy in
Sulaymaniyah). Violent rainfall was extremely
rare, occurring only in isolated cases in
Baghdad, Sulaymaniyah, and Basrah.
Temporally, light rains prevailed during night
and early morning hours, moderate rains during
late morning and afternoon, and heavy rains
during the evening, reflecting the combined
influence of orographic lifting, convective
heating, and synoptic disturbances. Case studies
of extreme storms (45-62 mm/24h) confirmed
the crucial role of upper-air troughs at 500 hPa,
moist advections at 850 hPa, and surface
cyclones at 1000 hPa in generating severe
precipitation. The findings highlight substantial
spatial disparities between the humid north and
the arid west and south, underscoring the
vulnerability of Iraq’s semi-arid climate to rare
but extreme rainfall events. This research
provides a scientific foundation for water
resource management, flood risk reduction, and
improving predictive modeling under climate
change scenarios.
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