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Article Info ABSTRACT
Article type: Objective: The Hamoun International Wetland, located along the Iran—Afghanistan
Research Article border, is one of the most valuable yet fragile wetland ecosystems in the arid and semi-arid

regions of Asia, playing a critical role in biodiversity conservation, local climate
regulation, and sustaining indigenous livelihoods. However, over the past two decades, this
wetland has been subjected to a convergence of recurrent droughts, climate change, and
human interventions—most notably following the construction of the Kamal Khan Dam on
the Helmand River—resulting in a severe reduction of its historical water allocation and
the emergence of a major environmental crisis. This study aims to investigate the
interactive effects of drought and land-cover changes in the Hamoun Wetland and to
provide a quantitative assessment of ecosystem degradation using remote sensing data.
Methods: Sentinel-2 satellite imagery covering the period from 2017 to 2024 was
collected and processed following atmospheric and geometric corrections. Land cover was
classified into three primary classes—water, vegetation, and bare soil—using the Support
Vector Machine (SVM) algorithm, recognized for its high performance in multispectral
data analysis. To assess temporal dynamics, a post-classification change detection
approach was applied, and change matrices between baseline and target years were
generated to identify spatial transformation patterns among land-cover types.

Results: The findings reveal a pronounced contrast between upstream areas and the core
zone of the Hamoun Wetland. In the vicinity of the Kamal Khan Dam, the dominant
transitions involved conversion of bare soil to vegetation (approximately 166.7 million m2)
and bare soil to water (approximately 55.6 million m?), reflecting reservoir impoundment
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Keywords: and expansion of irrigated agriculture. Conversely, within the central wetland area,
Hamoun Wetland, substantial losses of vegetation cover (approximately 230.4 million m?) and surface water
Remote Sensing, (approximately 71.2 million m?) were observed, with these areas largely transformed into
Change Detection, dry, barren land. These trends indicate intensified hydrological drought, a marked decline
Drought, in inflow, and unprecedented desiccation within the wetland core.

Vegetation Cover. Conclusion: This study provides spatially explicit and quantitative evidence that reduced

water allocation and altered flow regimes have severely undermined the ecological
integrity of the Hamoun Wetland. The results offer a robust scientific basis for
environmental managers, international organizations, and water diplomacy efforts to better
understand degradation trajectories, identify drought impacts, and develop effective
management and policy responses. Ultimately, restoring the Hamoun Wetland requires
transboundary cooperation, integrated watershed management, and the adoption of
ecosystem-based adaptation strategies.
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