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Rivers are essential components of the Earth's ecosystem and naturally
undergo gradual and continuous development processes. However,
with the expansion of human settlements and urban development,
these rivers have experienced significant changes and have lost some
of their natural functions. The Wardvard River, located to the west of
Tehran province, is no exception to this phenomenon. The river has
been heavily impacted by urban development, leading to continuous
alterations in its flow path as a result of human involvement.
Furthermore, given that the river is situated along the access route to
the western cities of Tehran province, Its natural and gradual evolution
has been disrupted and this change has taken the river out of its natural
state. This research aims to identify the factors that influence the
geomorphological quality of the Wardvard River by utilizing the MQI
index to evaluate its overall river morphology. The river is divided into
nine study periods, and the three main components of
geomorphological performance, artificial structures, and channel
adjustment, are assessed using 28 indicators. The results indicate that,
due to the urban development in Tehran and various artificial
modifications made to the Wardvard river channel, intervals 1, 3, 4, 6,
and 7 received a score of 0.2. This low score is attributed to human
interference and the canalization of the river, indicating poor
placement in terms of morphological quality. Intervals 2 and 5
received a score of 0.3, placing them in the weak class. Lastly, intervals
8 and 9 scored 0.6, indicating a lesser degree of human interference
and a more natural course of the river, resulting in their placement in
the middle class in terms of morphological quality.
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Introduction

Rivers are essential components of the earth's natural environment, forming gradually over
time with a distinct geometric structure and evolving naturally. However, human activities
such as urban development, resource exploitation, and land use change have had a significant
impact on rivers. In the modern era, human factors, including land use change, road
construction, and urban planning, play a crucial role in the hydrogeomorphic changes of
rivers, affecting not only their hydrological conditions but also their morphological and
ecological states (Ounagh and Mirkarimi, 2008: 265). While rivers naturally undergo
fundamental changes in their banks and beds over time, human interventions can lead to
alterations in their geomorphological characteristics. Recognizing these changes is important
for informed decision-making and effective river management. To ensure optimal and
sustainable river stability, various aspects such as water management, river engineering, and
geomorphological river management have been introduced under the umbrella of river
management. Wardavard River, located in the western region of Tehran, serves as a crucial
transportation route for both the city of Tehran and neighboring provinces, with several
bridges constructed by the city administration to enhance accessibility. This human
intervention has disrupted the natural flow of the river. Moreover, due to the physical
development of Tehran and the influx of population into this basin, as a result of three major
highways and the Tehran-Karaj metro passing along the Wardavard River, hydrological and
morphological changes, as well as alterations in the river's geomorphological nature, have
occurred. Therefore, understanding and assessing the quality of the river's geomorphology,
as well as its modified behavior resulting from urban development, is crucial for predicting
its flow behavior and implementing effective river management strategies. Given its location
and significance, it is essential to take preventive measures to improve river management
and restore its vitality.

Material and methods

In order to assess the geomorphological conditions of the Wardavard River using the
Morphological Quality Index (MQI), the river was initially divided into nine sections in a
south-north direction. Mapping, sampling, field observations, and photography were then
conducted in these sections to gather the necessary data and information required by the
index. The MQI was first introduced in Italy in 2013 by Rinaldi et al. and has since been
extended and implemented in other European countries as part of an improvement project.
This index examines the morphological conditions of rivers and is particularly applicable to
low energy rivers (Rinaldi et al., 2016).

To evaluate the morphological quality of the river sections, three key aspects were
considered:

1 .Continuity of fluvial processes (longitudinal and transverse).

2 .Channel morphological conditions, including profile shape and bed sediments.

3 .Vegetation.

These aspects were analyzed based on the following three components:

A) Geomorphological functions of processes and river forms (F.(

B) Artificial structures (A).

C) Channel adjustment (CA).
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Results and Discussion

This research aims to identify the factors that influence the geomorphological quality of the
Harvard River by utilizing the MQI index to evaluate its overall river morphology. The river
is divided into nine study periods, and the three main components of geomorphological
performance, artificial structures, and channel adjustment, are assessed using 28 indicators.
The results indicate that, due to the urban development in Tehran and various artificial
modifications made to the Wardvard river channel, intervals 1, 3, 4, 6, and 7 received a score
of 0.2. This low score is attributed to human interference and the canalization of the river,
indicating poor placement in terms of morphological quality.

Conclusion

According to field studies and imaging of the studied intervals, and utilizing aerial images
and maps obtained from ArcGis software, in conjunction with an evaluation of 28
morphological quality indicators, including functional, artificial, and channel adjustment
indicators, it can be concluded that intervals 1 to 7 exhibit low and very poor morphological
quality. This is primarily due to human interventions, such as the construction of industrial
and residential areas, the creation of new highways along the river, and artificial changes
made to the river channel. Conversely, intervals 8 and 9 upstream display moderate and
better morphological quality in comparison to the downstream intervals (1 to 7). This can be
attributed to the absence of industrial constructions in the river area and the natural state of
the riverbed. Overall, the Wardavard River is assessed to have poor morphological quality.

Keywords: Wardvard River, Quality geomorphology, MQI method.
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