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ArticleInfo ABSTRACT

Articletype: In this research, to analyze the trends of preatipih extremes in the Persian Gulf
Research Article and Oman Sea Basin, daily precipitation data fromn#eteorological stations
over 30 years (1993-2022) were used. Fifteen pitatipn extreme indices were
extracted for all the studied stations, and theirgtterm trends were analyzed
using Sen's slope estimator. The results indicatdecreasing trend in the annual
Received: 05 May 2024 total precipitation on wet days for the western aadtral parts and an increasing
Revised: 01 December 2024  trend for the eastern parts of the Persian Gulf @nthn Sea Basin. Consistent
Accepted: 02 January 2025  Wwith the decreasing trend in annual total preciita these two parts of the
studied basin experienced a decrease in the nuofbéays with heavy rains
(more than 10 mm), very heavy rains (more than 2g),nextremely heavy rains
(more than 30 mm), and maximum consecutive 1l-dagiay3 and 5-day
precipitations. However, in the eastern part of shedied basin, the trend of
maximum length of dry spells was decreasing. la liith this trend, the number
of days with heavy rains (more than 10 mm), vergerains (more than 20
mm), extremely heavy rains (more than 30 mm), argimum consecutive 1-
day, 3-day, and 5-day precipitations also showerkasing trends.
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INTRODUCTION

Floods caused by torrential precipitation are amitregmost frequent and recurring climatic hazards
in Iran (Eslahi et al., 2022; Darand, 2015). Thagdrd imposes significant human and financial lsse
on the country's economic, social, and environmesttactures annually (Melville, 1984; Asgharpour
and Ajdari, 2011; Ebadi et al., 2020). Researchduoted globally shows that a warmer atmosphere
has substantially contributed to increased preatipih extremes at both global and regional scales.
Warmer air retains more moisture and higher moéstantent results in more water that can manifest
as rainfall (Wu and Lau, 2016; Groisman et al.,@(#lanton et al., 2010; Pryor et al., 2009). The
Persian Gulf and Oman Sea basin, due to its speg#ographical location within Iran’s arid and
semi-arid regions, is highly vulnerable to climadanomalies. One of its most critical climatic
elements, precipitation, demonstrates significaatiability. Therefore, examining and predicting
climatic changes in this basin is crucial for matigg risks and reducing losses across major sector
such as agriculture, industry, transportation, wegsources, environment, tourism, health, andsafe
The first step in managing crises associated witbcipitation extremes and minimizing their
destructive impacts in this basin is the identifima, analysis, and study of the spatial-temporal
behavior of precipitation extremes, their charastiess, and predicting their future occurrenceslevhi
linking them to climatic changes.

DATA AND METHODOLOGY

This study analyzed the trend of precipitation extes in the Persian Gulf and Oman Sea basin using
daily precipitation data from 29 synoptic statiomger 30 years (1993-2022), obtained from the
Iranian Meteorological Organization. These statipngvided the most complete and reliable data
within the basin. Fifteen precipitation extremeites defined by the Expert Team on Climate Risk
and Sector-specific Indices (ETCCDI) under the Cassion for Climatology (CCI) of the World
Meteorological Organization (WMO) were used forstlainalysis. All indices were calculated and
extracted using the ClimPACT software, which is &&4dxd. After extracting the extreme precipitation
indices, their long-term changes were analyzedguSien’s slope estimator method to assess trends
over time.

RESULTS

The trend analysis of precipitation extremes in Bersian Gulf and Oman Sea basin revealed
significant spatial-temporal variability. When diiig the basin into western, central, and eastern
regions, the results showed a decreasing trenchmuigh precipitation for the western and central
regions, while the eastern region exhibited aneasing trend. The decreasing trends in annual
precipitation for the western and central regioad to significant changes in many precipitation
extremes. In these two regions, the maximum lewofttry periods increased, while the number of
days with heavy precipitation (greater than 10 nweyy heavy precipitation (greater than 20 mm),
and extreme precipitation (greater than 30 mm)eatesad. Furthermore, the maximum one-day, three-
day, and five-day precipitation also showed dedngagends over the 30-year study period (1993—
2022). In contrast, the eastern region demonstratéably different conditions. The maximum length
of dry periods in this region exhibited a decregdiend, while the number of days with heavy, very
heavy, and extreme precipitation, as well as theximmam one-day, three-day, and five-day
precipitation, showed increasing trends. Givendbgerved changes in precipitation extremes, special
attention is needed for the eastern basin, astreasing trend in precipitation extremes suggésts
torrential rainfall could become an inherent chteastic of its climate. However, apart from the
eastern region, the western and central regionseaperiencing drier conditions, with a high
likelihood of these conditions becoming a permaradimatic feature in the future. Consequently,
these two regions also require focused measumadigate the severe impacts of droughts.
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CONCLUSION

This study analyzed the trend of precipitatexiremes in the Persian Gulf and Oman Sea basin in
southern Iran using daily precipitation data fro® &/noptic stations over 30 years (1993-2022).
Fifteen precipitation extreme indices were caladafor all stations and analyzed for long-term
changes using Sen'’s slope estimator method. Thitséadicated a decreasing trend in total annual
precipitation for the western and central regionsl @n increasing trend for the eastern region.
Consistent with the decreasing trend in total fmigation, the number of days with heavy precipaati
(greater than 10 mm), very heavy precipitation §tge than 20 mm), extreme precipitation (greater
than 30 mm), and the maximum one-day, three-day,fiae-day precipitation also decreased in the
western and central regions. However, in the eastegion, the maximum length of dry periods
showed a decreasing trend, while the number of deigs heavy, very heavy, and extreme
precipitation and the maximum one-day, three-dayd five-day precipitation showed increasing
trends.
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