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Abstract: The paddy ecosystem, as a unique soil ecosystem formed by artificial cultivation, holds great potentials for carbon
sequestration, which is crucial for realizing the carbon peaking and carbon neutrality (“dual carbon) goals in the agricultural sector of
China. This study constructs 5995 simulation units using the rice planting area information acquired through remote sensing in China
in 2021. Subsequently, it uses a denitrification-decomposition (DNDC) model to simulate the spatial distribution of surface soil
organic carbon (SOC) density in fields in China from 2021 to 2040, and predicts the future trend of the SOC. Results of the study

Wk EIYI: 2024-06-05; &AM : 2024-08-18

WIRPER : EEIRS, WL KSEIREE S IR B B0, WFF0TT MOFREE R IR IR 5 kb, Bl ik Je T e aig o
E-mail: jsong_deng@zju.edu.cn

BEOHBIH : PIE ARG E S R EAS RGRE RIS AR K 5 (2023-XY-23);  [E K F AR G 00 H (22376179); BHSHE A B
YEH A5 T (2023FY 100102)

AFUMIHL:: www.engineering.org.cn/ch/journal/sscae

246



PETIEMEF 2024 F F26% F 6 H

indicate that the paddy soil in China exhibits a carbon sink under the current planting conditions. The average carbon storage of
the surface paddy soil (0~20 cm) in China was 4.10 Pg C in 2021 and will be 4.32 Pg C in 2030 and 4.49 Pg C in 2040; the carbon
storage will increase year by year. The carbon sequestration potential of paddy soil in China will be 22 Tg C-a™' during 2021—2030
and 17 Tg C-a™' during 2030—2040; the average annual growth rate will slow down, and the carbon sequestration potential of soil will
gradually reach saturation. In the next two decades, the SOC density of paddy fields in most regions of China will change, and the
increased areas will be significantly greater than the decreased areas, with a maximum growth rate of 9.2% and a maximum decrease
rate of 8.0%. Scenario simulations indicate that straw returning and fertilizer application could significantly increase the carbon

storage in paddy soils. These findings hold scientific significance and practical values in fully utilizing the carbon sink function of
paddy soils, reducing greenhouse gas emissions, and advancing the “dual carbon” goals in the agricultural sector.
Keywords: paddy ecosystem; carbon storage in soil; carbon sequestration potential; DNDC model; scenario simulation
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