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The Title

Analysis of the trend of change in local
thermal anomalies during transitional
seasons: A comparative study of the Mosul,
Baghdad, and Basra stations in Iraq for the
period 1970-2023

Abstract

This study aims to analyze the trends of
thermal anomaly changes during the
transitional seasons (spring and autumn) at
three main climatic stations in Irag: Mosul,
Baghdad, and Basra, for the period
extending from 1970 to 2023. Monthly
climatic data for minimum and maximum
temperatures were used, and thermal
anomalies were calculated based on
deviations from the general average of the
reference period. The results revealed a
clear spatial and temporal variation in
thermal anomaly values. Baghdad station
recorded the highest thermal anomaly rates,
indicating a significant increase in
maximum temperatures and a clear upward
trend. In contrast, Mosul station showed a
fluctuating pattern that sometimes tended
toward a decrease, while Basra station was
characterized by a relative decrease or
stability in anomaly rates compared to
Baghdad. The findings indicate that the
general trend of thermal anomaly changes
during the transitional seasons is moving
toward a positive increase across all three
stations, with the highest rate of change
observed in Mosul during the spring months
(7.42%), and the highest change in
minimum temperatures in Mosul during the
autumn months (5.30%). This clearly
confirms that Irag has been experiencing a
gradual and continuous warming trend,
especially in the central and northern
regions, over more than five decades. The
correlation coefficients ranged between
0.32-0.62, indicating moderate to strong
positive relationships and a clear warming
trend in most stations.
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3.33 1.60 2.00 4.50 3.50 1.00 3.50 0.30 Y.vy 0.72 2.04 -0.23 1.30 111 3.89 0.82 1.41 1995
2.87 1.87 2.40 2.10 4.10 1.70 1.20 2.70 y.yy 1.23 1.56 0.94 0.85 1.89 5.16 1.06 -1.53 Y441

YA ik ¢ Bpdie e @bl g lall and ¢ BN aea )l Augall elgDU Aalall Aisgl) ¢ Ahal) JE 5yl cilily e alae YU Galdl dee 1 jriadll




g pdls ples .
o (Y YY1V ) 53l 31 padl 8 (5 el alais -am pall) cillanal 5 i dusl 3 BN ol 8 ol 51yl 35300 b il olas) (s

SM‘&M‘;&M‘SJ‘JQ‘QZ&QJ-\S@J‘N‘:\Jm‘ﬁy-‘a—ﬁ(")éu

j:| ﬁj\ “;G‘ j‘j;““ Jsb ¥ s Sl & gl :jji\ jj‘ iﬁ;‘ “jj;“\‘ Jl W s S il il
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