hE ISR 2025,45(7): 4091~4106 China Environmental Science

R IE AR EEIH.2000~2021 AF R R ARS A2 Bl R SRR RS (], P EEREERIY, 2025,45(7):4091-4106.
Zhou R J, Xu S Y. Net carbon sequestration of rice production in China and its coupling with rice output value from 2000 to 2021 [J]. China Environmental
Science, 2025,45(7):4091-4106.

2000~2021 FEHEKFEE =R FRGCEESKEFERNSRES

FREREE UARTEIH 2 (LB G B 2 B A R R TS MR 421002; 2T TR RS AT T BN 310018)

. M ARRE A P AL SRR X 2000~2021 4FE4 [ 30 AN KRS A 1R I AT I 5576 TR0 HL I 2 S A ) et 38 PR 5 P 32
BEAVF Tapio WtEAAS AL PR FT KA AP 1 BhIC 5 7K R () R 5 0 2 B R bR A AR A R AL 5 R v [ AR A A P i T A 2 3 )y LT 3,
I I 2000 SEFT 6634.50% 10 B0 2021 4EAG 7990.81x1 0% 25 18] 43 AT S B 535 5 Ve, B8 B0 0 2R3 i+ P SO RO A, FLV3 3 300 b Y i 2R
JCIEAS ARG A P F i A A — 5 (¥ 78 TR DI 1 28 TRV SR AR RO FUR 59 . A JR B2 4R B LL 2010 41200 S, S IRRFLE T Me— I3 T2 W 0 B AURFAE.
A2E 30 AN G AKFE AT AR AT E Y S AR S DR BE 28 D3 5 R B, J5 TR AE 3 A [ VS I Py KA AT AR KRG A P i B S K A =l 2 i) LA
FIRL o, HRSG BRG] U s AN RIS DX 5 AR ) 44 -2 T R B IR A 2 AR

XEER: KRR HEOC: 2SI AARG RA R Tapio AL

PESES: X322 XHRFRIRAD: A XEHS: 1000-6923(2025)07-4091-16
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Abstract: Develop a net carbon sequestration accounting model for rice production and estimate the net carbon sequestration across
30 provinces in China from 2000 to 2021. Building on an understanding of its spatiotemporal dynamics, the study employs the
coupling coordination model and the Tapio decoupling model to assess the degree of coupling coordination and the evolution of the
coupling state between net carbon sequestration and rice output value. The results are as follows: (1) Overall, net carbon
sequestration in China’s rice production demonstrates a fluctuating upward trend, increased from 6634.50x10% in 2000 to
7990.81x10% in 2021. with notable spatial heterogeneity—higher values in the eastern regions and lower values in the west. The
centroid of net carbon sequestration has shifted from the southwest to the northeast. (2) While there is spatial correlation in net
carbon sequestration, the spatial agglomeration effect has diminished over time. The global Moran's I index shows a two-phase
pattern, characterized by a "steady decline followed by stable fluctuations," with 2010 marking the transition point. (3) The coupling
coordination degree between net carbon sequestration in rice production and rice output value across the 30 provinces follows a
"decline followed by increase" trend. (4) In most years, the coupling relationship between net carbon sequestration and rice output
value is generally favorable, with a gradual improvement in coupling effects. However, significant variability in the coupling status
exists across different rice production regions and provinces.
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Table 1 Carbon emissions/sink sources, accounting formulas, and required data explanation for rice production
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