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Introduction

The natural flow regime of a river varies across daily, seasonal, annual, and long-term time scales. To
describe the regular pattern of flow magnitude, timing, and variability, multiple observational data from
water-level gauge curves are required. River flow regimes exhibit regional patterns that are primarily
determined by basin size and geographical characteristics, including climate, geology, topography, and
vegetation cover. Rivers, under various environmental conditions, possess considerable complexity and
diversity, and both natural and human factors influence them and alter their hydromorphological conditions.
In fact, hydromorphological degradation caused by human interventions and river-channel modification is
considered one of the most fundamental causes of river alteration. Several methods have been developed to
assess the hydromorphological condition of rivers. One such method is the Morphological Quality Index
(MQI), first introduced by Rinaldi et al. (2013), as a modern and comprehensive tool for evaluating the
morphological quality of streams and river.

Materials and Methods

As previously mentioned, the Morphological Quality Index (MQI), is one of the most comprehensive
methods currently used for evaluatingthe morphological condition of rivers by Rinaldi et al. (2013). This
index quantitatively assesses river morphological quality of a by considering three main groups of
indicators:

* Functionality (13 indicators, F1-F13): these evaluate the continuity and naturalness of channel and
floodplain processes and forms compared with reference conditions.

* Artificiality (12 indicators, A1-A12): these quantify human interventions and artificial elements in three
aspects: (i) longitudinal continuity (dams and alterations in flow and sediment regime), (ii) channel
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morphology (cross-section structures, bank protections, levees, and realignments), and (iii) vegetation in
the riparian corridor (removal of woody debris and degradation of natural vegetation).

* Channel adjustments: these indicators account for recent morphological changes and are used to adjust
the final score according to local conditions

The final MQI value ranges from 0 (very poor morphological quality and fully artificial conditions) to 1
(completely natural and highly dynamic conditions). Accordingly, the closer the MQI value is to 1, the more
natural, functional, and morphologically stable the river reach

Results and Discussion

The results that Reach 2 achieved the highest raw score (88) and an the highest adjusted index value of (C
= 68), whereas Reach 5 recorded the lowest raw score and Reach 4 the lowest adjusted index value (43).
his pattern highlights the pronounced adverse impact of the upstream dam on the morphological dynamics
of Reach 4. Examinationof the functional indicators (F1-F13) shows that Reach 2 performed well in most
indicators related to channel and floodplain forms and processes. however, it obtained very low scores in
the critical dynamism indicators (F8, F10, F12, and F13). Consequently, despite its high raw score, the final
MQI value for Reach 2 was only 0.29, indicating very poor morphological quality. The artificial indicators
(A1-A12) exhibit favorable conditions throughout all reaches. Indicators related to transversal and
longitudinal structures (A1-A3) received the maximum score (6) in all every reach, confirming the absence
of major direct interventions such as dams, bridges, or artificial bank protections. Similarly, bank stability
(A12) was rated highly (5) across all reaches. These results demonstrate that, apart from the dam located in
Reach 2, no significant direct anthropogenic interventions were observed in the channel bed or banks.
Overall, the substantial gap between the high raw scores and the low final MQI value in Reach 2 underscores
the strong weighting assigned to natural dynamism indicators within the MQI methodology.

Conclusion

The assessment of the morphological quality of the Sulachay River using the Morphological Quality Index
(MQI) revealed values range from 0.29 to 0.81, exhibiting a clear decreasing trend from upstream to
downstream reaches. The upstream sections (Reaches 1 and 4), attained the highest MQI values of 0.81,
and were classified as “Good”, while Reach 2, with a value of 0.29, was categorized as “Very Poor.” The
middle and downstream reaches (Reaches 3, 5, and 6) yielded values between 0.61 to 0.65, falling within
the “Moderate” class. These variations are primarily attributed to the intensity of anthropogenic
interventions, land-use changes, and the reduction of riparian vegetation cover. The highest morphological
quality was recorded in the upstream reaches, characterized by gentle slopes, stable geological formations,
and minimal human disturbance. In contrast, the construction of a dam in Reach 2 represents the most
critical factor disrupting longitudinal continuity, suppressing channel dynamism, and causing a sharp
decline in morphological quality. The middle and lower reaches although moderately stable, remain
vulnerable to agricultural activities, urban development, and bank erosion. Overall, the Sulachay River
currently exhibits a semi-stable to relatively stable morphological condition. However, continuation of
existing human pressures could rapidly destabilize this equilibrium. To improve morphological quality and
ensure long-term ecological and hydromorphological stability, integrated management measures are
recommended, including channel and bank stabilization, restoration of riparian vegetation, continuous
monitoring of sedimentation processes, and strict regulation of construction within the river corridor. Future
research should focus on the application of artificial intelligence models and advanced spatial analyses
techniques to predict and monitor morphological and hydrological changes in the river system.

Keywords: anthropogenic interventions, Ardabil Province, hydromorphological quality, integrated river
management, Morphological Quality Index (MQI), Sulachay River.
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Fig 1. Geographical location of the Solachai River in
Ardabil Province.
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Fig 3. Geographic location and field visit of section 1 of
the Solachay River in Ardabil Province.
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Fig 2. Geographical location of the studied
sections of the Solachay River in Ardabil Province.
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Fig 5. Geographic location and field visit of section 3 of
the Solachay River in Ardabil Province.
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Fig 4. Geographic location and field visit of section 2 of
the Solachay River in Ardabil Province.
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Fig 7. Geographic location and field visit of
section S of the Solachay River in Ardabil Province.
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Fig 6. Geographical location and field visit of
section 4 of the Solachay River in Ardabil Province.
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Table 2. Scoring of intervals in the Sulachai River
based on the indicators used in the MQI method.
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Fig 8. Geographical location of section 6 of the
Solachay River in Ardabil Province.
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