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Introduction: Climate change is one of the most significant global challenges
impacting agriculture, especially in arid and semi-arid regions where water
scarcity is already a critical issue. These areas face heightened vulnerability due
to increasing temperatures, declining precipitation, and the growing frequency of
extreme weather events. The combined effects threaten crop productivity, water
availability, and ultimately, food security. Iran’s Hamadan-Bahar Plain, a semi-
arid agricultural zone, exemplifies these challenges. Unsustainable groundwater
extraction, inefficient water management, and expanding agricultural demand
intensify water stress, threatening the sustainability of conventional cropping
systems, such as wheat and barley. Therefore, identifying drought-resistant and
water-efficient crops is crucial for climate adaptation and sustainable agricultural
development. Oleaster (Elacagnus angustifolia), a native drought-resistant shrub,
has drawn attention due to its low water requirements, adaptability to harsh
environments, and economic potential. This study aimed at evaluating the
agronomic, economic, and environmental viability of oleaster cultivation in the
Hamadan-Bahar Plain under future climate scenarios for providing a practical
adaptation strategy that would enhance the water productivity and support
farmers’ livelihoods.

Materials and Methods: The research integrated regional climate modeling, crop
simulation, and economic optimization to assess the feasibility of oleaster as a
sustainable crop. The study area, located in western Iran, covered the Hamadan-
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Bahar plain, an important semi-arid basin characterized by limited precipitation
and intensive agricultural activity dependent on irrigation. Climate projections
were derived using regional climate models aligned with the latest scenarios from
the IPCC Sixth Assessment Report (AR6), specifically the Shared Socioeconomic
Pathways (SSPs). Three future periods of 2026-2050, 2051-2075, and 2076-2100
were considered, enabling the analysis of long-term climatic trends and their
impacts on agriculture. A crop growth simulation model, calibrated for oleaster
and conventional crops like wheat and barley, was applied to estimate yield
responses under varying climate and water availability conditions. The Positive
Mathematical Programming (PMP) framework was employed to optimize land
allocation and profitability across different cropping patterns, factoring in input
costs, crop prices, water requirements, and climatic constraints. This approach
allowed assessment of the trade-offs and synergies between economic returns and
resource use efficiency.

Results and Discussion: Climate data projections indicated a marked increase in
average temperatures and a decline in annual precipitation throughout the 21*
century in the studied area. These climatic trends are projected to reduce water
availability, posing significant risks to the productivity of traditional crops such
as wheat and barley, which are sensitive to drought and heat stress. In contrast,
oleaster exhibited superior resilience, with simulated yields increasing by 4 to 7
percent across all examined climate scenarios. This improvement stems from
oleaster’s physiological traits, including deep root systems, efficient water use,
and tolerance to temperature extremes, making it well-suited to semi-arid
conditions. Economically, oleaster cultivation showed notable advantages. The
model results revealed an expansion of oleaster’s cultivation area by about 21
hectares under future scenarios, accompanied by a net increase in agricultural
income estimated at approximately 23 billion IRI reals. These economic benefits
are driven by reduced input costs, especially water and fertilizers, and improved
yield stability, which together enhance profitability and reduce production risks
for farmers. The integration of oleaster into existing cropping systems also
contributes to diversification, lowering vulnerability to climatic shocks and
market fluctuations. Water productivity— the ratio of crop output to water input—
was significantly higher for oleaster, indicating a more efficient use of limited
water resources, a critical factor for sustainability in water-stressed regions. The
study findings showed that oleaster cultivation could be a vital adaptation strategy
to climate change in semi-arid agricultural zones; in addition, its drought tolerance
and economic viability might enable farmers to maintain or even increase
productivity under worsening climatic conditions. Moreover, oleaster cultivation
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aligns with sustainable agriculture goals by lowering pressure on scarce water
resources, minimizing the need for chemical inputs, and providing stable income
streams. Adopting oleaster may also contribute to ecosystem health. Its cultivation
can improve soil quality, reduce erosion, and enhance carbon sequestration,
delivering environmental co-benefits that complement its agricultural advantages.
However, realizing these benefits requires appropriate policy support, including
investment in high-quality seedlings, extension services to train farmers,
infrastructure for post-harvest processing, and market development to ensure
profitable sales channels. Collaborative efforts between government, research
institutions, and local communities will be essential to scale up oleaster cultivation
and embed it within regional agricultural development programs.

Conclusion and Suggestions: This study confirms the promising role of oleaster
as a strategic crop for enhancing water productivity and sustaining agricultural
livelihoods in the Hamadan-Bahar Plain. By offering a climate-resilient
alternative to traditional crops, oleaster cultivation can reduce vulnerability to
climate change impacts, increase farm income, and promote efficient use of
limited water resources. Supporting the widespread adoption of oleaster requires
integrated approaches combining agronomic research, economic incentives, and
policy frameworks. Future research should focus on refining management
practices, exploring value-added products, and strengthening farmer participation
to maximize the benefits. In summary, oleaster represents a viable and effective
pathway toward climate-smart agriculture in arid and semi-arid regions,
contributing to food security, resource sustainability, and rural resilience in Iran
and similar environments worldwide.

Keywords: Climate Change, Oleaster, Hamadan-Bahar (Plain), Sustainable
Agriculture, Water Scarcity.
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3. Mean Absolute Error (MAE)
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