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Abstract

Climate change is widely recognized as a significant environmental challenge in the 21st
century. Numerous studies have examined the impact of climate change on droughts,
analyzing their intensity, duration, and frequency at global, regional, and local levels.
While no distinct global pattern of drought trends has been observed thus far, several
studies have confirmed temporal and spatial changes in droughts at regional scales. The
basin area of the Persian Gulf and the Sea of Oman, situated in an arid and semi-arid
region, is particularly susceptible to climatic anomalies. Precipitation, a crucial climatic
element in this area, exhibits extreme variability. Hence, it is crucial to investigate and
forecast climate variations within this watershed to mitigate risks and minimize damages
in various sectors such as agriculture, industry, transportation, water resources,
watershed management, environment, tourism, and public health. In this study, the
monthly data from 47 meteorological stations spanning 30 years (1993-2022) were utilized
to examine the trend of drought severity in the basin area of the Persian Gulf and the Sea
of Oman across different time frames. The Standardized Precipitation Index (SPI) was
employed to determine the occurrence of various drought levels on a monthly, seasonal,
and annual basis. Subsequently, the trend of long-term adjustments in the SPI was
analyzed using the Sen’s slope estimator for four-time scales: 3, 6, 12, and 24 months. The
findings revealed that there has been an escalation in the intensity of droughts across
most of the catchment areas of the Persian Gulf and the Sea of Oman, across all four-time
scales. The severity of droughts in the western and central regions of the catchment basin
has shown a declining trend, while the eastern part has experienced an increasing trend.
Decreasing trends indicate a rise in drought intensity, whereas increasing trends suggest
a decrease in drought intensity. Consequently, except for the eastern part (sub-basin of
South Balochestan) and a small portion of the western border (sub-basin of the western
border), the increase in drought severity is significant. As a result, the severity of
droughts in the 3 and 6-month time scales serves as a warning for the agricultural sector,
while in the 12 and 24-month time scales, it also serves as a warning for water resource
management in this watershed. Therefore, it appears that this watershed will encounter
drier conditions in the forthcoming years.

Keywords: Trend, drought, Standardized Precipitation Index (SPI), Sen’s slope estimator
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