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Rainfall Trends and Fluctuations in Central Region of Syria (1992-
2023)

Abstract

This study aims at analyzing rainfall patterns in the central region of Syria
(Homs and Hama governorates) during the period from the 1992/1993 rainy
season to 2022/2023, and assessing the implications for water harvesting and
climate change adaptation in semi-arid environments. The study relied on
annual rainfall data from the Homs and Hama stations and applied a range of
statistical and hydrological methods. The results showed a high degree of inter-
regional variability in rainfall amounts, with a coefficient of variation of
36.45% in Homs and 41.53% in Hama, reflecting an unstable climatic pattern
characterized by clear annual fluctuations. Trend analysis revealed that the
trend is irregular and strongly influenced by extreme years in the latter half of
the record. CUSUM analysis identified a structural change point around 2006—
2007 in Homs and 2008-2009 in Hama, representing a shift from below-
average to above-average rainfall conditions. This underscores the instability
of the time series and calls for a re-evaluation of the engineering design criteria
for water harvesting projects. Categorical analysis of rainfall evolution over
time revealed a significant increase in average rainfall between the first period
(1992/1993-2001/2002) and the third period (2012/2013-2022/2023),
reaching approximately 98% at both stations. This reflects a fundamental shift
in the rainfall pattern over the past three decades. The SPI analysis revealed a
clear concentration of exceptionally wet years in the post-2014 period, most
notably the 2018/2019 season, which recorded exceptional values of 976.2 mm
in Homs and 986.2 mm in Hama. The study recommends updating
hydrological design standards based on post-variability data, establishing an
early warning system based on the SPI index, and conducting further
hydrological and climatological studies to assess the impacts of these changes
on surface runoff, groundwater recharge, and agricultural production. This
would contribute to enhancing water security and agricultural stability in
central Syria under changing and unstable climatic conditions.

Keywords: Rainfall variability, Standardized Precipitation Index (SPI), Water
harvesting, Homs, Hama
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