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Temporal and Spatial Dynamics and Drivers of China’s Agriculture Net Carbon Sink
DONG Xiaolong'?, ZHENG Langin'?, LIAN Haifeng'?, TIAN Bilian'*, CHEN Zhiyong'"*

(1. College of Com puter and Information Sciences s Fujian Agriculture and Forestry University , Fuzhou 350002, China ;
2. Key Laboratory for Ecology and Resources Statistics of Fujian Province . Fuzhou 350002, China)
Abstract; [Objective | Clarifying the temporal and spatial dynamics and drivers of China’s agriculture net
carbon sink provides a theoretical basis for promoting low-carbon development in the agricultural. [ Methods ]
Based on the 19 types of the major carbon sources form four including of rice cultivation, agricultural land
use, agricultural materials, and livestock breeding. and 7 types of carbon sinks, this study calculated the
agricultural net carbon sink in China and its 31 provinces and cities (excluding Hong Kong, Macau, and
Taiwan) from 2002 to 2022, using Arc GIS statistical software analyze temporal and spatial dynamics of
agricultural net carbon sink, and using the LMDI model to analyze the drivers agricultural net carbon sink.
[Results | The primary source of carbon emissions from agriculture had shifted from enteric fermentation and
manure management in the livestock sector to agricultural materials in the plantation sector. Carbon sinks
were dominated by the contribution of rice and maize. Overall, there has been fluctuating upward trends in
both levels of agricultural net carbon sinks and carbon sinks. There was a spatial distribution pattern with
high levels observed in northeast China while low levels were found in western regions. Furthermore, there
was a significant positive correlation between net agricultural carbon sinks which exhibited features of high-
high or low-low aggregation. Moreover, there was an increasing trend in spatial aggregation. Agricultural net

carbon sink could be restrained by factors such as the intensity of the agricultural net carbon sink, the
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structure of the agricultural industry and the size of the rural population; however, it can be enhanced by

economic development. [ Conclusion ] China’s agriculture showed a positive trend regarding net carbon sinks.

Optimizing its industry structure along with improving production methods are crucial for promoting low-

carbon development and achieving a sustainable cycle.
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Table 4 Changes in China’s net agricultural carbon sink from 2002 to 2022
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105t 105t 105t 105t 105t
2002 0.44 0.16 0.62 1.22 46.21 1.42 53.79 2.64 3.86 1.22 146.21
2003 0.42 0.16 0.63 1.21 45,32 1.46 54.68 2.67 3.67 1.00 137.45
2004 0.45 0.16 0.68 1.29 46.07 1.51 53.93 2.80 4,00 1.20 142.86
2005 0.46 0.17 0.70 1.33 46,18 1.55 53.82 2.88 4,15 1.27 144.41
2006 0.46 0.17 0.72 1.35 47,04 1.52 52.96 2.87 4,25 1.38 148.08
2007 0.45 0.17 0.75 1.37 53.31 1.20 46.69 2.57 4,34 1.77 168.87
2008 0.46 0.17 0.76 1.39 53.46 1.21 46.54 2.60 4.59 1.99 176.54
2009 0.46 0.18 0.79 1.43 53.96 1.22 46.04 2.65 4.63 1.98 174,72
2010 0.47 0.18 0.81 1.46 54.68 1.21 45.32 2.67 4,79 2.12 179.40
2011 0.47 0.18 0.84 1.49 55.60 1.19 44.40 2.68 5.01 2.33 186.94
2012 0.47 0.19 0.86 1.52 55.88 1.20 44,12 2.72 5.19 2.47 190.81
2013 0.47 0.19 0.87 1.53 56.04 1.20 43.96 2.73 5.32 2.59 194.87
2014 0.47 0.19 0.88 1.54 55.80 1.22 44,20 2.76 5.37 2.61 194.57
2015 0.47 0.20 0.89 1.56 55.91 1.23 44,09 2.79 5.52 2.73 197.85
2016 0.47 0.20 0.88 1.55 56.16 1.21 43.84 2.76 5.48 2.72 198.55
2017 0.48 0.20 0.86 1.54 58.56 1.09 41.44 2.63 5.83 3.20 221.67
2018 0.47 0.20 0.82 1.49 58.20 1.07 41.80 2.56 5.81 3.25 226.95
2019 0.46 0.20 0.79 1.45 58.70 1.02 41.30 2.47 5.88 3.41 238.06
2020 0.46 0.20 0.76 1.42 56.13 1.11 43.87 2.53 5.93 3.40 234.39
2021 0.46 0.21 0.76 1.43 55.21 1.16 44.79 2.59 6.07 3.48 234.36
2022 0.46 0.21 0.74 1.41 54.23 1.19 45.77 2.60 6.13 3.53 235.77
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Fig. 1  Changes in agricultural carbon sources and sinks in China from 2002 to 2022
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X B9 IL 7 T MR R YT, 2R 30 4 DX R e ik YT
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I AT TS AR IR ER 43 XA I AL T A
IR, 3 B 3 2 iy X b Al 0 HE E 00 D B (AT T

HE— 25 IR HE ) B . 256k A, 3R E ARl i vk HE
AL R AR ) PG R o 2 T A S TR AR AR &
22,2 PEHRLSAFBILETNAPFEHIE HES
H1,2002-2022 4E Moran’s I #8804 0 IE1H , 7645 F
BEWAKF a=0.05 WEH T, p HY/NF 0.05, %
FH v R Ml v Rl L A A B Y s R OE A OG ., R A
iy DX i VI 14 253 T8] 20 A3 JF AR R B 58 Bl AL M
e 23 (] b S 2 ) SR 4R v R A IR I SR 48) 1Y
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Moran’s I 8% sd {E4 0.02,F B 2002—2022 4
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ran’s T 8802 BLUE 3 b A3, iy b w] UL [ 4% 4
DXl ¥l 1 1 SR AR 11 R A 3 T e

x5 HERIERIC Moran’s I 35%]

Table 5 Moran’s I index of net carbon sinks in Chinese agriculture

4y Moran’s I Z ) 4y Moran’s I Z b 4y Moran’s I 7z b
2002 0.42 3.72 0 2009 0.42 3.76 0 2016 0.42 3.79 0
2003 0.40 3.58 0 2010 0.41 3.70 0 2017 0.43 3.85 0
2004 0.43 3.78 0 2011 0.41 3.74 0 2018 0.42 3.83 0
2005 0.44 3.94 0 2012 0.42 3.81 0 2019 0.42 3.82 0
2006 0.48 4.27 0 2013 0.44 3.91 0 2020 0.42 3.83 0
2007 0.47 4.20 0 2014 0.42 3.80 0 2021 0.42 3.83 0
2008 0.45 4.03 0 2015 0.42 3.78 0 2022 0.43 3.87 0
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BRAC K S, anFR [ i 2019 4 A AR 4 i B (B Y L M
B 38 :42: 18+ 2 KJEH 2020 4ERY 42 = 38 : 18 ¢ 2,
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HlAO BRI 113X 10° ¢, &AL I RLRE 2 45 3% [
AT F B 19 A8 Bl S B i I 1Y A2 3, 2002—
2022 AEFR EAR BN T 2 BB AE T A A b 3,
2002 41 78 241 7 N BEH] 2022 4E 1Y 49 104 71
N AR R 177 %, B 25 T8 B 310 7K S B9 A e
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Table 6  Decomposition of the drivers of China’ s net

agricultural carbon sink from 2002 to 2022

10%t
X ] Al 25 sk I ) 1 D R
Gy AR k=l folb s V2 PNE| .
SREERN AR HRERL A
BUE

2002—2003  —0.27 —0.04 0.11 —0.02  —0.22
2003—2004  —0.04 0.02 0.24 —0.02 0.20
2004—2005  —0.03 0 0.12 —0.02 0.07
2005—2006 0.08 —0.02 0.07 —0.02 0.11
2006—2007 0.10 0.02 0.31 —0.04 0.39
2007—2008  —0.10 0.01 0.34 —0.03 0.22
2008—2009  —0.06 —0.02 0.11 —0.04  —0.01
2009—2010  —0.14 0.01 0.32 —0.05 0.14
2010—2011  —0.12 0 0.40 —0.07 0.21
2011—2012  —0.06 —0.01 0.26 —0.05 0.14
2012—2013  —0.06 —0.01 0.25 —0.06 0.12
2013—2014  —0.09 —0.02 0.18 —0.05 0.02
2014—2015 0.02 —0.01 0.19 —0.08 0.12
2015—2016  —0.12 —0.01 0.20 —0.08  —0.01
2016—2017 0.44 —0.03 0.16 —0.09 0.48
2017—2018  —0.05 —0.02 0.21 —0.09 0.05
2018—2019  —0.16 0.02 0.39 —0.09 0.16
2019—2020  —0.43 0.06 0.46 —0.10  —0.01
2020—2021  —0.11 —0.03 0.30 —0.08 0.08
2021—2022  —0.15 —0.01 0.26 —0.05 0.05
BRSO — 135 —0.09 4.88 —1.13 2.31

3 &t

(120022022 4 Hfv [ A Ml A Ak 0 5 3L 8 |
A, 2022 AR FRITN 3.53X10° ¢, %8 2002
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2022 A v [ Ak ik IE E A 6,13 X 10° t, B 2002 4R
(3.86 X 10° DK 58.81%,

(2B U5 7 18 3% 1 A b s HE il A 2R IR E
B POl e B = RO, b, AR 0 5 2 oA M Bk FHE
TR R R L 2022 4R FH W 5 Rl HE I 7 R B
HEB S 1 52,48 06 5 27 FIRE 2 3 0N Ak HE AL 19 3
BRUE 2022 47 A= FURE 0 Bl HE 5 7 F 0O AR HE i
SAEEIY 80.70%6 o BRI T s KR /N2 TN R R AR
Y BRI, 2022 AR IR L /NAE R B KR BRI & (5.17 X
10% O i BRI 1Y 84.32%
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T F, HA R AE 43 A X AL v B I AF AR 25 5 3
A AR G e P AR AR A 25 [B) A3 A A S o 3R Al i
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