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ABSTRACT

Introduction

River morphology, hydrological regime, and river continuity are integral
components of hydromorphological quality assessments, which significantly
influence the biological and physical quality of rivers. These indicators must
be compared and analyzed under conditions affected by human pressures. To
achieve this, it is essential to describe and evaluate pressure and alteration
indices across various temporal and spatial scales in a comprehensive manner.
The aim of this study is to classify, assess, and determine the morphological
quality status of the Khorramrud River in Lorestan Province using the revised
Morphological Quality Index (rMQI).

Methodology

The hydromorphological assessment of river basins involves several steps:
delineating and describing spatial units, evaluating past and present
hydromorphological trends, identifying and prioritizing pressures, and
developing management plans alongside implementing restoration measures.
This study is based on an evaluation of past and present trends. Initially, data
collection was conducted using physical tools, field observations, and
measurements. Required maps were then drawn and digitized using ArcGIS
software. The river was divided into two sections based on pattern changes,
slope, channel position, and constructed structures. Section one consisted of
six reaches and 17 cross-sections, while section two included seven reaches
and 18 cross-sections. Subsequently, maps for each section and reach were
created in ArcGIS according to the criteria of the rMQI method.

Some indicators of pressure and change were derived from satellite imagery
and field observations. Additionally, channel cross-sections were modeled
and calculated using spreadsheets created in Excel. Parameters related to
channel pattern and changes within the sections and reaches were obtained
based on planform mapping in the ArcGIS environment. Human
interventions, identified as pressure indicators, along with their associated
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parameters, were determined through field observations. Finally, the quality of the
Khorramroud River was assessed across two sections and 13 studied reaches.

Results and Discussion

Based on the rMQI analysis, the two examined sections are classified as weak. In the first
section, among the six studied reaches, reaches 1, 3, and 4 fall into the weak category,
reaches 5 and 6 are categorized as very weak, and only reache 2 is classified as moderate.
Land-use changes, urban area development, unauthorized extraction activities, the
presence of sand and gravel mines, encroachments into river boundaries, and river course
modifications have contributed to placing this section in the weak category.

In the second section, out of seven studied reaches, reaches 1, 2, 3, 5, 6, and 7 are
classified as weak, while reaches 4 is categorized as moderate. The removal of riparian
forest cover, changes in cropping patterns, destruction of river terraces for agricultural
purposes, construction of diversion channels, and bed displacement—especially—have
led to placing this section in the weak category.

Conclusion

The revised River Morphology Quality Index (rMQI) method provides a comprehensive
approach for assessing the indicators that influence morphological changes in rivers due
to human activities. This method considers pressure and change indicators within a
relatively cohesive framework across various spatial scales, from reaches to geomorphic
and hydraulic units. Additionally, by combining the results, it identifies key issues in river
morphological quality. Furthermore, it aids in river management by prioritizing strategies
to improve the ecological status of rivers.
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Table (1): Indicators and parameters of the rMQI method Reference: (Zaharia et al., 2015)
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Table( 2): Evaluation of morphological quality indicators of the first section of the Khorramroud River
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Figure (2): A) Incision of river bed at the base of the bridge,B) Incision and river bank erosion erosion in the
first section
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Figure (3): a) Illegal extraction of sand from the riverbed, b) Sand mining, ¢) River bank erosion, d)
Occupying the floodplain In the first part of the Khorram Rud River
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Table (3): Morphological quality index of reaches in the first section of the Khorramroud River
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Figure (4): Diagram of pressure values and channel changes and morphology quality in the reaches of the first
part of the Khorramroud River
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Figure (5): A) Incision of river bed at the base of the bridge,B) Incision and river bank erosion erosion in the
second section of the Khorram Rud River
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Table( 4): Evaluation of morphological quality indicators of the second section of the Khorramroud River
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Table (5): Morphological quality index of reaches in the second section of the Khorramroud River
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Figure (6): Diagram of pressure values and channel changes and morphology quality in the reaches of the
second part of the Khorramroud River
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Figure(7): Comparison of morphological quality indicators in the upper and lower parts of Khorramabad city
on the Khorram Rud River
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Table (6): Morphological quality of the first section of the Khorram Rud River
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Table (7): Morphological quality of the second section of the Khorramroud River
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