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Abstact:

This report presents a comprehensive, data-driven, and analytical assessment of water and
natural resources in Semnan Province for the 2022—2023 water year. As a predominantly arid and
semi-arid region, Semnan faces increasing pressure from climatic constraints, unsustainable
resource use, and land-use changes, leading to structural challenges in environmental
sustainability. Climatic analyses indicate that despite a 12% increase in annual precipitation
compared to the previous year, rainfall remains approximately 6% below the long-term average.
At the same time, rising temperatures have intensified evaporation and reduced effective water
availability. Regarding surface water resources, the status of provincial dams reveals significant
interannual fluctuations in reservoir storage, largely driven by precipitation variability. This has
resulted in high uncertainty in the reliability of surface water supply and a relatively limited
contribution compared to groundwater resources. Groundwater assessment highlights a critical
dependence on aquifers (over 90% of total supply), with most plains classified as prohibited or
critically prohibited. The average annual groundwater level decline (about 0.56 m) and cumulative
storage deficit (over 93 million cubic meters) indicate severe hydrological imbalance. Natural
resource conditions show that the dominance of desert ecosystems and degraded rangelands,
combined with unsustainable exploitation, has intensified soil erosion (up to 15-16 tons per
hectare per year in some areas) and reduced ecological productivity. Water consumption trends
further demonstrate a persistent imbalance between supply and demand, particularly in agriculture.
Although watershed management measures have contributed to runoff control, erosion reduction,
and groundwater recharge, the scale of existing challenges necessitates a shift toward integrated,
data-driven, and resilience-based management approaches. Overall, the findings indicate that
Semnan Province has moved beyond water stress and entered a structural crisis in water and soil
resources. Redefining development pathways based on water scarcity adaptation, aquifer
restoration, demand management, soil and vegetation conservation, and improved governance is

essential for long-term sustainability.

Keywords: Climate change, Dams, Groundwater, Semnan Province, Soil erosion, Surface water,

Vegetation, Watershed management, Water resources,.
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