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Abstract

The study deals with the morphology of khazir river meanders, in the area that
stretches from Nedoush valley to the Great Zap¢« which covers around 811.236
KM?. Length of Khazir river is 79.209 KM?,and it is located between Erbil and
Nineveh. Tectonically, the study area is within the low folded zone, which is

part of the unstable area¢ specifically in Mosul-Batma belt.

As for geological formations of the area¢ they dates back to Tertiary and
Quaternary. The area also contains anticlines (Mandan fold, Magloub fold, Ain
Al-Safra fold, Kandickzacan fold and Zirck Bardarash fold) and synclines
between these anticlines. There is a set of faults in the area (Mandan fault, kuma
Zarid fault and Sheikh Khaliq fault) that has had a big impact on shaping
sinuosities and meanders¢ especially Mandan fault as it played a rule in re-
positioning course of the river. Climatically« the area is in the semi-arid region.
This was concluded after analyzing the climatic elements during 1981-2020.
Slope grades and directions have also been studied. As It turned out« there is a
difference in slope in parts of the area. Hydrological properties play a role in
shaping the morphology of meanders. The properties include drainage, water
levels and all types of stream load. Water valleys flowing into the stream have
been clarified for their role in increasing stream load of the river, and therefore

impacting morphology of the river sinuosities and meanders.

Regarding human factors¢ the impact of agriculture¢ grazing and focus on
quarries have been studied due to of their prominent role in influencing the

shape of meanders and river stream.

Through analysis of the stream’s morphometric properties¢ the study concluded
that the river is very sinuous. In fact¢ it has 13 sinuosities and 21 meanders¢

whose engineering properties have been thoroughly addressed in the study in



terms of width¢ range¢« symmetry and depth. Symmetry of the river’s floodplain

has also been addressed.

The range is between maximum 2.602 km for 1% Castle meander and minimum
0.451 km for 1% Turkimaz sinuosity. Difference in sedimentary and destructive

geomorphic activity shows difference in range.

Directions of the meanders also became clear. Among the four directions« east is

the most frequent. 12 sinuosities and meanders take the eastern direction.

Through implementation of the symmetric standard¢< it appears that 17
sinuosities and meanders are symmetrical. Asymmetrical sinuosities and
meanders are also 17. This shows that constructive and destructive processes

(erosion and sedimentation) have identical effect on both sides of the meander.

Depth of Khazir stream varies from one area to another. That’s due to many
obstacles such as river tongues and islands which are usually not seem; they are
on the riverbed¢ in addition to the geological structure of the land that the river

flows on.

Slope of sides of sinuosities and meanders have also been studied. To show the
degree of the slope on their sides¢ a contour map has been used« with 30 meters
between each contour line. It turned out that for most of them« both of their sides
are characterized by steep slope (symmetrical); we can notice an increase in the
number and proximity of contour lines. Since both of their sides have steep

slope¢ they are« therefore« trench meanders.

Width of the stream at meanders and sinuosities has been measured in three

locations¢ and in turned out that there is a difference in stream width.

When making a comparison of all sinuosities and meanders during 1973-2020¢ it
became clear that most meanders did not undergo any noticeable changes during

that period¢ as they are deep trench-shaped meanders within rocks¢ not only in



the floodplain. Also¢ it became apparent that one sinuosity turned into a meander
during that period. Some meanders and sinuosities immigrated towards the

sides.

Sinuosities have been classified according to shape« and it turned out that six
sinuosities are asymmetrical and compound, five are simple and symmetrical,
whereas the rest, making 23 sinuosities, are simple and asymmetrical. The
fourth¢ which is compound and symmetrical, does not represent any of the

sinuosities in the study area.

Areal properties and spatial distribution of islands have been studied, and
prominent factors impacting their formation have been clarified. We can notice
that there has been an increase in the number of islands. They were 7 islands in
1973 and became 24 in 2020. This increase in the number of islands is due to an
increase in the number of quarries on the stream after 1980, which provide

stream load that helps islands to form and grow.

The part of Khazir river that’s under study is meandering. That is because khazir
1s an antecedence river; meaning¢ it existed before Mandan< Maqloub and Ain
Safra folds. After Earth’s crust witnessed uplifts forming these folds¢ Khazir
river struggled to adjust with change around it to form its path in rough terrain.
Therefore« we can notice that meanders of the area located within Mandan fold
are deep and trench-shaped with very steep sides, because it deepened its path in

solid rocks.

Geomorphological river processes have affected human activity. The latter
reflects an aspect of the human relationship with the surrounding environment.
Humans conduct different activities to provide increasing life necessities¢
through taking advantage of the resources of the environment we live

in,including floodplain which is considered to be one of the best agricultural



lands¢ in addition to grass¢ pasture plants as well as sediments of floodplain

which are used as raw materials in construction.
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