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Abstract: [ Objective] This study aims to evaluate the carbon storage capacity of two soil and water conservation
afforestation methods, namely barren land afforestation and the "Grain for Green" project, and to provide a
scientific basis for optimizing carbon-sink afforestation models in the Tangou River small watershed, a tributary of
the Danjiangkou Reservoir.[ Methods] The Tangou River watershed was selected as the study area, and carbon
storage and 1its spatial pattern under different afforestation models were analyzed by integrating field monitoring of
carbon density in trees, shrubs, herbs, litter, and soil with remote sensing data and digital elevation models.
[Results| 1) Both carbon density (52.13-107.10 t/hm?®) and carbon storage (95 000-571 200 t) of barren land
afforestation were significantly higher than those of the "Grain for Green" project (50.27-62.89 t/hm?; 16 100-
86 600 t). Among barren land afforestation types, broadleaf mixed forests exhibited the highest carbon density
(107.10 t/hm?®) , whereas coniferous forests showed the largest carbon storage (571 200 t). 2) Carbon density of
broadleaf trees (5.93-108.66 t/hm?) was significantly higher than that of coniferous trees (8.56-22.70 t/hm?®) ,

and the soil carbon pool was the main contributor to ecosystem carbon storage. 3) The spatial distribution of
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carbon density showed significant topographic gradient effects, increasing with elevation and decreasing with slope
gradient, whereas the influence of slope was not significant in "Grain for Green" areas.[ Conclusion] Barren land
afforestation, particularly coniferous and broadleaf mixed forests, significantly enhances watershed carbon
storage, and its spatial distribution is regulated by topographic factors. Future watershed management should
coordinate afforestation models, vegetation configuration, and terrain-driven spatial patterns to achieve synergistic
improvements in soil and water conservation and carbon-sink functions.

Keywords: soil and water conservation afforestation; carbon density; carbon storage; spatial distribution;

topographic gradient
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Fig.1 Distribution of sample plots in Tangou River watershed
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