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In the field of climatology, the occurrence of extreme temperatures is a
noteworthy climatic feature related to atmospheric temperature. This
study delves into the investigation of the trend of hot days characterized
by extreme temperatures in the coastal plains of the Persian Gulf
(CPPQG) using two databases: station data and a gridded database. The
station dataset encompasses the average daily mean of maximum
temperatures documented in 12 synoptic stations across the CPPG
regions (specifically Khuzestan, Bushehr, and Bandar Abbas Provinces)
from 1961 to 2018. Extreme temperatures were defined as daily average
temperatures surpassing the 75th percentile at each station. Days where
at least 50% of the stations experienced extreme temperatures were
classified as widespread, resulting in the identification of 554
widespread hot days, with 291 occurring in the warm season and 263 in
the cold season. These identified hot days were further categorized into
six groups through cluster analysis based on relevant sea-level pressure
(SLP) data, allowing for an examination of the trend of hot days within
each group. The results demonstrated a positive trend in hot days for all
groups except the fourth and sixth groups, signifying a significant
increase in hot days associated with extreme temperatures under four
distinct atmospheric patterns.
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Introduction

Extreme temperatures represent a crucial aspect of climatic conditions, characterized by
significantly higher or lower values compared to normal temperature ranges. These
extreme temperature events have profound impacts on human societies and the
environment, with implications extending to economic and natural realms, including
accelerated snow melting and direct associations with climate change. Particularly during
the summer season, extreme temperatures can elevate the demand for energy, drinking
water, and water resources for industrial and agricultural purposes. As such, within the
realm of climate variables, the study of extreme temperatures has garnered considerable
attention in climatological discourse (Cony and Martin, 2010).

Given that temperature fluctuations can induce alterations in the climatic composition of
regions, a substantial portion of climatology research has been dedicated to examining
temperature trends across various temporal and spatial dimensions (Masoudiyan, 2004).
Existing literature frequently points towards a rise in occurrences of hot days, as evidenced
by studies such as those by Collin et al. (2000), Croitoru et al. (2016), Alijani et al. (2013),
and Asakareh et al. (2016).

Methods and Materoal

This study investigates the trend of hot days characterized by extreme temperatures in the
CPPG utilizing two key datasets: station data and a gridded database. The station dataset
comprises the daily mean of maximum temperatures recorded at 12 synoptic stations across
the CPPG regions (specifically Khuzestan, Bushehr, and Bandar Abbas Provinces) from
1961 to 2018. Extreme temperatures were identified as daily average temperatures
exceeding the 75th percentile at each station. Days where at least 50% of the stations
reported extreme temperatures were classified as widespread, leading to the identification
of 554 widespread hot days, with 291 occurring during the warm season and 263 in the
cold season.

Subsequently, the identified hot days, analyzed using Euclidean distance and Ward's
linkage method, were clustered into six distinct groups through cluster analysis based on
relevant sea-level pressure (SLP) data. This approach enabled an in-depth analysis of the
trend of hot days within each designated group.

To assess the long-term trend of hot day frequency, linear trends in the time series were
estimated using the least squares error method in linear regression. The significance of
trends was evaluated through testing the null hypothesis at a 90% confidence level.

Resultss and Discussion

The investigations carried out in this study reveal that a total of 554 hot days were
identified in the research area, with 291 occurring during the warm season and 263 in the
cold season. The maximum and minimum temperatures recorded on these hot days were
46.9 and 22.8 degrees Celsius, respectively, with average and standard deviation values of
approximately 36.6 and 7.4 degrees Celsius, respectively.
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Among the six delineated groups, the second group exhibited the lowest frequency with 41
widespread extreme hot days, while the third group recorded the highest number of
widespread extreme hot days at 157. Analysis shows that the first group lacked a seasonal
pattern compared to the other groups, with hot days occurring in all months except for
November (late December). The second group aligns with transient seasons such as spring
and autumn, while the third group corresponds to the summer season. The fourth group
appears to be associated with a winter-autumn event, the fifth group with winter and
transient seasons, and the sixth group reflecting a cold-season pattern.

Evaluation of the trend in hot day frequency revealed an annual change of approximately
0.29 (equivalent to around 3 days per decade), statistically significant across confidence
levels. Notably, the increasing trend in hot days within the second group was deemed
statistically significant, with an annual change of approximately 0.07, representing an
increase of nearly one hot day every 10 years. The third group displayed a significant
annual change of about 0.39, indicating a rise of approximately 4 hot days every ten years.
In contrast, the fourth group did not exhibit statistically significant changes, with an annual
change of 0.3. The fifth group showcased an annual change of approximately 0.29,
translating to an increase of about 3 hot days per decade. Conversely, the sixth group
displayed a non-significant annual change of 0.7.

Conclusion

Overall, the analysis of hot day trends demonstrates a positive slope in all groups except
for the fourth and sixth groups, which did not exhibit significant changes. Therefore, the
frequency of hot days in the CPPG region is on the rise, with the first, second, third, and
fifth synoptic patterns playing pivotal roles in driving these increments.
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