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Extended Abstract
Introduction

Rivers, as the vital arteries of
natural ecosystems, play a central
role in environmental balance and
sustaining human livelihoods.
Globally, the crisis of river drying
has become one of the most serious
environmental challenges. This
phenomenon is more pronounced
in arid and semi-arid regions,
particularly along the margins of
mountainous areas that are more
sensitive to climate change. The
Zagros Mountain range, as the
longest and most influential
mountain system of the Iranian
plateau, plays a dual role in the
region's hydrology: on one hand, it
serves as the primary source of
water supply through orographic
precipitation and snow reserves;
on the other hand, its specific
topography and morphology can
exacerbate river desiccation. The

Zayanderud River, as one of Iran's

most vital water resources, has
faced a drying crisis in recent
years, and this issue extends
beyond a local crisis to a serious
warning for the sustainability of
the natural ecosystem and
economy of the entire central
region of the country. Given the
numerous uncertainties
surrounding the future of water
resources and the key role of the
Zagros Mountain range, this
research aims to identify the key
variables affecting the drying of
Zayanderud and to formulate the
most probable future scenarios,

with an emphasis on the role of this

mountain range.
Methodology

This applied research employs a
descriptive-analytical method with
a mixed (quantitative-qualitative)
approach. Library and field data
were collected through semi-
structured interviews with experts

and the distribution of cross-



impact questionnaires. The
statistical population comprised 19
experts, including  university
faculty members (specializing in
political geography, climatology,
water resources engineering, and
environmental  hazards)  and
executive managers. Initially, 45
influential factors were identified,
and after screening through
interviews, 14 final factors were
selected. Data analysis was
conducted using Micmac software
for structural analysis to identify
key variables, and Scenario
Wizard software for scenario
development. The validity of the
questionnaires was confirmed by
the expert panel, and their

reliability was assessed through

cross-impact matrix analysis.
Findings

From among the 14 final factors,
following structural analysis in
Micmac and examining the

variable dispersion diagram, five

key variables were identified as the
most influential factors on the
drying of Zayanderud with
emphasis on the role of the Zagros
Mountain range: precipitation
systems, methods of water
allocation, water resource
extraction in the Zayanderud
basin, topography and
geographical morphology of the
Zagros Mountain range, and
cultural practices of water use.
Among these, two variables
(precipitation systems and Zagros
topography) were classified as
natural factors, and the other three
as human factors. Subsequently,
possible states (ranging from
favorable to critical) were defined
for each key variable, totaling 18
states. The output of Scenario
Wizard software revealed that
among over two thousand possible
scenarios, five scenarios with
strong compatibility and high
probability exist for the future of

Zayanderud drying. The



distribution of states showed that
44.44% of the situations are
critical, 22.22% are semi-
favorable, 11.11%  favorable,
11.11% semi-critical, and 11.11%
static. The critical scenario, titled
"The Zagros Mountain Range: A
Double-Edged Sword in the Crisis
of Zayanderud Drying," was
identified as the strongest and most
probable scenario, in which severe
droughts, over-exploitation, water
mismanagement, and geological
changes caused by erosion in the
Zagros have led to a significant
reduction in river flow to the brink
of complete drying. The semi-
optimal scenario, titled
"Hydrological Resilience
Threshold," was also outlined, in
which  moderate precipitation
during critical seasons only
maintains acceptable water levels

and falls short of meeting peak

demand.

Conclusion and

Recommendations

This research demonstrates that
the drying of Zayanderud is less a
direct consequence of natural
factors such as reduced
precipitation, and more a function
of the complex interaction
between climate change, Zagros
topography, water allocation
policies, and cultural practices of
water utilization. The Zagros
Mountain range plays a dual role in
this context: on one hand, it acts as
a vital source of water supply
through orographic precipitation
and snow reserves; on the other
hand, its morphological
characteristics, such as steep
slopes and rapid drainage,
exacerbate the crisis under water-
scarce conditions. The critical
scenario, toward which the current
situation is leaning, serves as a
serious warning of the potential
collapse of the natural ecosystem,
agricultural livelihoods, and the

social fabric of the region. Based

on this, the most important



proposed solutions are as follows:
developing  topographic  and
climate-oriented monitoring
systems for precise measurement
of changes in precipitation,
temperature, and snow reserves at
Zagros  highlands;  designing
support programs for vulnerable
communities (including
agricultural  insurance against
drought and improving water
supply infrastructure in nomadic
areas); establishing interactive
databases for integrating natural
and human data to facilitate more
accurate decision-making;
designing resilient scenarios with
the  participation of  local
stakeholders based on futuristic
analyses and dynamic system
modeling; and finally, creating a

joint executive platform

comprising government,
researchers, and local
communities to prioritize research,
implement water conservation
practices, and promote sustainable
agricultural  development. In
conclusion, the research
emphasizes that without a
fundamental overhaul of the water
governance system and the precise
implementation of laws, not only
will the drying crisis of
Zayanderud intensify, but the
social and economic sustainability
of all communities dependent on it

will face a serious and irreversible

threat.

Key words: climate change, water
crisis, Zayanderud River, Zagros
Mountain Range, scenario

planning
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