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Introduction
Terrestrial ecosystems are critical in mitigating climate change by offsetting human-induced carbon emissions. Particularly, land cover and land use (LCLU) changes impact on the carbon balance of vegetation. Given the widespread human-induced LCLU changes in the East Asian monsoon region, it is necessary to assess the changes in vegetation carbon storage and their associated economic benefits under different land use policies.

Objectives
In this study, we quantified the vegetation carbon storage and economic benefits cause by LCLU changes in the Sichuan region and the marginal areas of Inner Mongolia within the East Asian monsoon region. Based on the implementation of China’s reforestation policy in 1999, we compared two periods (1982–1998 and 1999–2015).

Methodology
This study explored vegetation carbon storage changes induced by anthropogenic LCLU transitions in the Sichuan region and the marginal areas of Inner Mongolia. We adapted a previous vegetation carbon storage equation by incorporating fractional changes for each LCLU type. This modified approach precisely quantifies the impact of different LCLU categories on overall vegetation carbon storage dynamics, providing a robust framework for assessing the influence of human activities on regional carbon storage. We calculated the economic benefits of vegetation carbon storage changes due to the LCLU transitions by converting the internationally used CO₂/t price into a C/t price and multiplying it by the vegetation carbon storage.

Findings
The results revealed that in the Sichuan region, the transition of cropland to forest led to an increase in vegetation carbon storage of 7.7 times compared to the early period, thereby maximizing the economic benefits. Although grassland was converted to cropland or forest in the marginal areas of Inner Mongolia, the increase in carbon storage was relatively smaller due to the dry condition.

Significance of the work for policy and practice 
This study demonstrates that land use policies can significantly impact vegetation carbon storage and economic benefits. Focusing on the Grain for Green Program within the East Asian monsoon region, our study showed that reforestation policies contribute to long-term climate mitigation and adaptation. Notably, the Sichuan region experienced a significant carbon storage and economic benefits increase due to the land use policy implementation. This study highlights the need for land use policies that reflect regional geographic characteristics.





