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ABSTRACT

To describe and evaluate all the complexities and to develop river ecosystem
management plans, it is necessary to examine all the components at different spatial and
temporal scales. In this regard, a key step for this is hydromorphological
characterization, looking at rivers from a perspective that discloses the relevant
processes and forms. The aim of this study is to classify, evaluate, and determine the
hydromorphological condition of the Khormarud River in Golestan province, Iran, by
employing the integrated application of the Morphological Quality Index (MQI) and
the Morphological Quality Index for monitoring (MQIm). In the first step, using remote
sensing and GIS, field survey as well as some data and hydromophological information,
the river system was divided into spatial units including bio-geographical regions,
watersheds, landscapes, river segments, river reaches, and geomorphic units. In the
second step, the main characteristics studied from the geographical units to the river
segment and reach units were described. The above information is used to determine
the hydromorphological status of reaches by MQI and MQIm methods. Based on the
analysis of MQI, 15 reaches are placed in very poor and poor classes. In contrast, nine
and two reaches are placed in moderate and good classes, respectively. The difference
among MQI index values across the reaches is significant at 5% level. In addition, the
difference among MQIm index values for the two periods, before and after human
interventions, in the investigated reach is significant at 5% level. For most reaches, the
lowest scores are related to the indicators of vegetation, functional, morphology, and
stream changes, respectively. By integrating the MQI and MQIm indices, a more
comprehensive view of the hydromorphological condition can be gained, particularly
regarding its temporal changes, trends, and tendencies. The integration of the MQI and
MQIm indices for hydromorphological condition assessment can be applied to other
river basins in Iran by adapting the methods and approaches presented in the results of
this study.
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Introduction

To describe and evaluate all the complexities and to develop river ecosystem management plans, it is
necessary to examine all the components at different spatial and temporal scales to describe and evaluate all
the complexities to develop river ecosystem management plans. In this regard, a key step is
hydromorphological characterization, looking at rivers from a perspective that discloses the relevant processes
and forms. The aim of this study is to classify, evaluate, and determine the hydromorphological condition of
the Khormarud River in Golestan province, Iran, by employing the integrated application of the
Morphological Quality Index (MQI) and the Morphological Quality Index for monitoring (MQIm).

Methodology

Hydro-morphological assessment framework and management plan cycle in river basins consists of four main
steps of delineation and characterization of spatial units, hydro-morphological assessment of past, current and
future trends, identification and prioritization of pressures and developing management plan and
implementing measures for restoration and rehabilitation which this paper focuses on the second step of the
aforementioned framework. In the first step, using remote sensing and GIS, field survey as well as some data
and hydromophological information, the river system was divided into spatial units including bio-
geographical regions, watersheds, landscapes, river segments, river reaches, and geomorphic units. At the
second step, the main characteristics studied at the geographical scale include vegetation and climate type; in
the watershed and landscape scales the main characteristics include geomorphology, hydrological balance,
land cover/land use, water and sediment yield, and physical pressures on flow and sediment regime. Also,
these characteristics in both river segment and reach scales include hydrological flow regime, sediment supply
and transport, river morphology, river flow power and energy, distribution and longitudinal continuity, width
of riparian vegetation, and physical pressures. The above information is used to determine the
hydromorphological status of reaches by MQI and MQIm methods.

Results and Discussion

Based on the analysis of MQI, 15 reaches are placed in very poor and poor classes. In contrast, nine and two
reaches are placed in moderate and good classes, respectively. The difference among MQI index values across
the reaches is significant at 5% level. In addition, the difference among MQIm index values for the two
periods, before and after human interventions, in the investigated reach is significant at 5% level. For most
reaches, the lowest scores are related to the indicators of vegetation, functional, morphology, and stream
changes, respectively.

Conclusions

Both the MQI and MQIm morphological evaluation indices are used in different time scales, so they can be
considered as complements and not substitutes for hydromorphological condition assessment. By integrating
the MQI and MQIm indices, a more comprehensive view of the hydromorphological condition can be gained,
particularly regarding its temporal changes, trends, and tendencies. The integration of the MQI and MQIm
indices for hydromorphological condition assessment can be applied to other river basins in Iran by adapting
the methods and approaches presented in the results of this study.
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Figure (1): Location of the Til-abad Watershed in Gorganrud river basin, Golestan Province and Iran
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Table (2): Qualitative classification of MQI index (Rinaldi et al., 2015b)
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Table (4): The reach units’ morphological characteristics of the Til-abad watershed
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Figure (2): A view of the spatial units of the studied watershed
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Table (5): MQI hydromorphological indices for the spatial units of Khormarood River
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Figure (3): The score of functional, artificial and channel change indicators in the MQI method for the intervals located in the spatial unit of sector
number 1
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Table (6): The results of the significance test in MQI index values between the studied spatial units
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Figure (4): Values of MQIm indices for spatial interval R.8.2 in two conditions before and after disturbances caused by human
interventions
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Table (7): The results of the significance test of the MQIm indicators for the spatial interval R.8.2 in two conditions of human
interventions using the paired t test
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Figure (5): A view of the longitudinal and depth profile of the recent and historical riverbed, an example for the reach of the R.8.3
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Figure (6): A view of the old and new river terraces, example for the reach of the R.8.2 and R.8.1
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Figure (7): A view of the situation of non-principal harvesting of river materials, example for the reach of R.7.2 and R.6.3

R.6.1 030 9508 (g2 aigs cJomw sy 33 (£1y5 (8] Cunnidy 31 (o2led :(A) S
Figure (8): A view of the condition of agricultural lands in the flood bed, an example for the reach of the R.6.1

W5



VP ¥ Ol ) oFY Loylad o)) ajjstéjj.‘}é)}ajj})u\.:h

A PATY s il 53 0 e ,
<,
AP Sl 50 a0y (535 0 s KN
BT o ity 530 S5 \

e e

IFAP 9 IVA AYYF Slojosbaw o A gV s aslg jo dilsogy oD Ol s 31 (gl diged :(R) S5
Figure (9): An example of the changes in the river plan in the 7th and 8th sectors in three periods of 1955, 2011 and 2017
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Figure (10): A view of the existence of the domain and the sliding and eroding sides, an example for the territory of the reach of the
R.8.1 and R.1.5
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