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ABSTRACT

This study evaluates the hydrogeomorphological condition of
the Alvand River in Sarpol-e Zahab County, western Iran.
Rivers are highly affected by human activities such as
urbanization, land use change, channelization, and engineering
projects, which alter hydrological regimes, morphology, and
riparian vegetation. To analyze these impacts, the IHG index
was applied across a 8-kilometer stretch of the river, divided
into seven segments. The assessment revealed that segments
outside the urban area (1, 6, and 7) maintained stable and
natural conditions, while urban segments (3 and 4) were
severely degraded due to channelization, construction in
floodplains, and waste dumping. Transitional segments (2 and
5) showed semi-stable conditions but remain vulnerable to
further degradation. Major anthropogenic pressures included
construction within river corridors, bank stabilization,
floodplain encroachment, and expansion of impermeable
surfaces, all of which reduced flow capacity, disrupted sediment
balance, and weakened ecological stability. The findings confirm
that the IHG index is a comprehensive for assessing river quality
and guiding management, restoration, and environmental
planning. For the Alvand River, urgent restoration of urban
segments and preventive measures in transitional zones are
essential to ensure long-term ecological and geomorphological
stability.
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Extended Abstract

Introduction

Rivers are among the most vital sources of
water for humans and other living
organisms, playing a critical role in the
formation and development of human
settlements. With increasing urbanization
and human interventions, significant
changes have occurred in the hydrological
regime, sediment  transport, river
morphology, and channel dynamics. These
changes have directly and indirectly
impacted  aquatic  ecosystems  and
environmental sustainability. The term
hydrogeomorphology refers to the study of
these changes and the interactions between
natural and anthropogenic processes within
river systems, and it is widely applied in
hydrology, geomorphology, and ecology. In
recent decades, the expansion of residential
areas, land use changes, and engineering
projects such as channelization and dam
construction have disrupted the natural
conditions of rivers, challenging their
ecological stability and natural functioning.
In response to this crisis, modern approaches
to hydromorphological quality assessment
have emerged, including the IHG index a
comprehensive  tool  for  analyzing
hydrological, morphological, and ecological
conditions of rivers. This index has been
successfully applied in countries such as
Spain and Peru, yielding effective results in
river management and restoration. In Iran,
studies have utilized methods such as MQI
and IHG; however, due to high
anthropogenic pressures on rivers, there is a
growing need for more integrated
assessment approaches. The Alvand River,
as a representative of degraded rivers, has
undergone substantial changes in flow cross-
section, vegetation cover, and aquatic
ecosystems due to intense human
interventions. Therefore, assessing its
hydrogeomorphological condition using the
IHG index over an 8-kilometer stretch from
Baremvand village to Qareh Bolagh can
provide a foundation for effective
management and restoration strategies,
while promoting active participation of
geomorphologists in environmental
planning.

Methodology

This study aims to evaluate the impact of
human interventions on the
hydrogeomorphological condition of the
Alvand River, located in Sarpol-e Zahab
County in western Iran. The county’s unique
geographical setting at the edge of the
Zagros Mountains includes fertile plains and
ecologically significant rivers. The study
area covers an 8-kilometer segment of the
Alvand River, beginning at Baremvand
village, passing through Sarpol-e Zahab city,
and ending at Qareh Bolagh village. The
research is exploratory and applied in nature,
focusing on identifying vulnerable river
segments  based on  hydrological,
morphological, and ecological
characteristics. Data were collected from
credible scientific sources, governmental
organizations, and satellite imagery (e.g.,
Google Earth). Tools wused include
topographic and geological maps, digital
elevation models (DEM), hydrometric data,
vegetation cover information, and field
surveys using GPS. To analyze river
conditions, the IHG index was employed,
which includes nine parameters grouped into
three categories: functional quality of the
river system, morphological quality of the
channel, and riparian vegetation quality.
Each parameter is scored from 1 to 10, with
the total score indicating the river’s natural
or degraded condition. The river was
longitudinally segmented

for detailed assessment.

Results and discussion

The Alvand River was divided into seven
segments along its 8-kilometer stretch and
assessed using the IHG index, focusing on
anthropogenic pressures and their effects on
river function, morphology, and vegetation.
Segments 1 and 2, located outside the urban
area, showed minimal human impact and
largely preserved natural conditions.
Segment 1 scored high in all three categories
(Function: 27, Morphology: 24, Vegetation:
20), indicating a stable and healthy state.
Segment 2 showed moderate to good scores,
suggesting a semi-stable condition that
could deteriorate  without proper
management. In contrast, segments 3 and 4,
situated within the urban core of Sarpol-e
Zahab, exhibited severe degradation due to
human activities such as channelization,
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construction of retaining walls, land use
changes in floodplains, and dumping of
urban waste. These interventions disrupted
flow dynamics, sediment transport, and
vegetation, resulting in very poor scores
across all categories and indicating
significant ecological and geomorphological
degradation. Segments 5 and 6, located at
the city’s outskirts, showed moderate human
impact. Segment 5 had average scores
(Function: 16, Morphology: 17, Vegetation:
12), while Segment 6 scored moderately to
well across parameters, reflecting a semi-
stable condition with potential for recovery
through proper management. Segment 7,
entirely outside the urban zone, maintained
its natural function with minimal human
interference. It scored high in all categories
(Function: 27, Morphology: 25, Vegetation:
22), highlighting its role in maintaining
ecological balance. Overall, urban segments
(3 and 4) require urgent restoration due to
their poor condition. Transitional segments
(2 and 5) are semi-stable and vulnerable to
further degradation. In contrast, segments 1,
6, and 7 demonstrate the importance of low-
impact zones in sustaining river system
stability. Human interventions such as
construction in river corridors, channel
straightening, bank stabilization, and
impermeable  surface expansion have
reduced flow capacity, increased runoff, and
disrupted erosion-sedimentation balance.
These changes have compromised both
ecological and geomorphological stability,
rendering the Alvand River unstable in the
studied segments and necessitating strategic
management and restoration efforts.

Conclusion

Rivers rarely remain in a stable state and are
constantly influenced by natural and
anthropogenic factors, leading to changes in
their dimensions, shape, alignment, and flow
patterns. The Alvand River, with its critical
role in agricultural water supply and
groundwater recharge, has experienced
significant instability due to urban
development, engineering interventions, and
narrowing of its channel. The IHG
assessment across seven segments revealed
varied responses to human pressures based

on spatial characteristics. Functional quality
declined due to urbanization, floodplain
construction, and excessive sand and gravel
extraction. Morphological degradation was
linked to transverse infrastructure such as
bridges and artificial channels, which
disrupted vegetation diversity and ecological
dynamics. Key human impacts included
residential development, flood control
projects lacking hydrological consideration,
and expansion of impermeable surfaces—all
contributing to irreversible and damaging
consequences. These actions led to lateral
channel incision, bed degradation, and
inappropriate use of floodplains for
construction, confirming the river’s unstable
condition. Urban segments (3 and 4) showed
the lowest quality due to intense human
interference. Transitional segments (2 and 5)
are semi-stable and at risk of degradation. In
contrast, segments with minimal human
impact (1, 6, and 7) retained their natural
function. This study aligns with previous
research by Ilanlou, Khaleghi, Ghafourpour
Anbaran, and Ollero, and confirms that the
IHG index is a suitable and comprehensive
tool for assessing hydrogeomorphological
quality. It can effectively guide
management, restoration, and environmental
planning for degraded rivers such as the
Alvand.
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