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ABSTRACT

Climate extremes are a primary factor influencing the
phenomenon of material movement, as they represent one of
the most effective geomorphological processes that exert a
direct impact on slope surfaces. The danger of this
phenomenon lies in its significant secondary effects,
particularly on human settlements and agricultural lands
located at the foot of slopes or at the mouths of valleys where
materials are deposited. Given that the study area falls within
a geomorphological context characterized by steep slopes,
particularly at the foot of the Makhol hills, it has become
essential to analyze the causal factors contributing to this
phenomenon and to develop preventive measures and spatial
treatments to mitigate its negative effects.The study
employed a digital modeling approach to climate extremes,
focusing on outlier values within climate data, such as the
frequency of heatwaves, intense rainfall storms, and freezing
and thawing phenomena associated with frost. The analysis
results showed that climate extremes are the primary driver
of material movement, and that the dominance of these
extremes within the framework of the region's arid climate
has endowed it with exceptional characteristics, leading to
the recurrence of landslides and rockfalls, as well as the
activation of weathering processes in various forms. This
reflects a clear interaction between climatic conditions,
geological structure, and hydrology in the emergence of
these phenomena.
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) Bridge , John and Robert Demicco , Earth Surface Processes Land Forms and idiment

Deposits , Cambridge University, NewYork, 2008,p86.
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(V)William D. Thornbury, Foundations of Geomorphology, translated by Dr. Wafig Hussein
Al-Khashab and Ali Muhammad, Irag, University of Mosul. Dar Al-Kutub for Printing and
Publishing, 1975, pp. 49-50.

(Y)Muhammad Mutab Jasim Al-Juhaishi, Extreme Changes in Temperature and Precipitation
in Irag, Al-Mustansiriya University, College of Science, unpublished master's thesis, 2002, p.
1.

(Y)Kazim Abdul-Wahab Hassan Al-Asadi, Recurrence of Low-pressure Systems and Their
Impact on Iragq's Weather and Climate, unpublished master's thesis, University of Basra,
College of Arts, 1991, p. 80.

(£)Qusay Abdul-Majid Al-Samarrai, Ahlam Abdul-Jabbar Kazim, and Huda Ali Saleh, Heat
Waves in Irag: An Applied Study of the Climate of Iraq, a paper presented at the Seventh
Geographical Conference of the Iragi Geographical Society, 1995, issue 29, p. 1.

(°)Kazem Abdul Wahab Hassan Al-Asadi, previous source, p. 82

(V)Qusay Abdul Majeed, Ahlam Abdul Jabbar, and Huda Ali, previous source, issue 29, p.
76

(Y)The same source, p. 77.

(Y)William D. Thornbury, Foundations of Geomorphology, translated by Dr. Wafig Hussein
Al-Khashab and Ali Muhammad, 1975, previous source, pp. 49-50.

) Bridge , John and Robert Demicco , Earth Surface Processes Land Forms and idiment

Deposits , Cambridge University, NewYork, 2008,p86.

*A study conducted by Balter in 1950 divided the world into morphoclimatic regions, by
examining the effect of annual average temperature and annual rainfall on weathering rates
and erosion factors on the Earth's surface.

(Y Y)Hassan Sayed Ahmed Abu Al-Ainin, Principles of Geomorphology (Study of the Earth's
Surface Topography), University Culture Foundation, Alexandria, 11th ed., 1995, pp. 124-
129.




