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Abstract

Land use and land cover changes (LULC) are a key factor in carbon storage dynamics, playing a vital role in
ecological balance and the reduction of greenhouse gas emissions. This study aimed to assess and predict
changes in carbon storage in the Sohrein village area (western Zanjan province, Iran) using the INVEST model.
The study area is characterized by a semi-arid climate, with dominant land uses including rangeland, agriculture,
orchards, built-up areas, water bodies, and barren lands. Data for soil organic carbon (SOC), aboveground
biomass (AGC), belowground biomass (UGC), and dead organic carbon (DOC) were determined through field
sampling and laboratory analysis. The results showed that rangelands, with the highest carbon density, serve as
the primary carbon sink in the region, while built-up areas and water surfaces have no carbon storage capacity.
Future scenario modeling (until 2050) using the generate scenario tool in INVEST predicted an increase in the
area of built-up lands from 50 to 61 hectares and barren lands from 1,358 to 1,630 hectares. These changes
resulted in a 6,000-ton reduction in soil carbon stocks, primarily due to the conversion of rangelands and
agricultural areas to urban and barren uses. The findings emphasize that conservation policies, such as
controlling urbanization and restoring rangelands, can preserve carbon stocks. This study provides a valuable
reference for sustainable land management in semi-arid regions and highlights the importance of integrating
spatial models into environmental policymaking.
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