Highlights
1. We based on the "quantity-mechanism-scenario" frameworks to evaluate carbon stocks in mid to high latitudes alpine watersheds. 
2. The main driving factors for carbon stock changes in watersheds were clarified.
3. Within the scope of natural forest protection projects, the carbon sequestration effect of vegetation has a time threshold.
4. Carbon sequestration was positively impacted by wetlands and agroecological policies.
5. Future mild temperature and precipitation increases may improve carbon sequestration.
