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Abstract: In the context of achieving the goal of “carbon peaking and carbon neutrality”, we should clarify
the current situation of agricultural greenhouse gas emissions, simulate and predict the peak value, and
provide a scientific basis for promoting low-carbon emission reduction of agriculture in Jiangsu Province.
Based on the two types of carbon sources of agricultural material input and farmland soil utilization, the
IPCC carbon emission coefficient method and inventory method were used to comprehensively calculate the
carbon emissions of the planting industry in Jiangsu Province from 1990 to 2020. The Tapio decoupling model
was used to analyze the decoupling relationship between agricultural carbon emissions and agricultural

economic growth, and the carbon emissions from 2021 to 2060 were predicted based on the grey prediction
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model GM (1,1). The results showed that: (1) The carbon emissions from agricultural planting in Jiangsu
Province reached 1 999.53 tons in 2020. From 1990 to 2020, it first increased, then decreased, then
increased, and then tended to be stable. Carbon emissions from agricultural planting mainly came from
farmland soil use, accounting for 77.73% ~86.95% of carbon emissions, and 13.05% ~22.27% of carbon
emissions from agricultural inputs. (2) Chemical fertilizer was the most important source of carbon emissions
from agricultural inputs, accounting for 69.15%~79.20%, followed by pesticides and agricultural film, and
agricultural machinery, irrigation and tillage had relatively low proportion. (3) Rice was the main emission
source of farmland soil use, accounting for 79.76 % ~87.23% of farmland soil use carbon emissions, followed
by wheat and vegetables, while soybean, corn and cotton accounted for a relatively low proportion. (4) The
decoupling relationship was dominated by weak decoupling and strong decoupling, indicating a slow growth
or decreasing trend of the carbon emissions from agricultural planting with the increasing of gross domestic
product of the planting industry. (5) Taking the carbon emissions data of agricultural planting from 1990 to
2020 (nearly 30 years) and 1999 to 2020 (nearly 20 years) as samples, it was predicted that the carbon
emissions of agricultural planting in Jiangsu Province will continue to increase from 2021 to 2060, and will
not reach the peak in 2060. Based on the carbon emissions data of agricultural planting from 2010 to 2020,
the carbon emissions of agricultural planting in Jiangsu Province will continue to decrease from 2021 to 2060,
and has reached its peak in 2020, indicating that the development of low-carbon green agriculture in Jiangsu
Province has achieved initial results in recent years.

Keywords: agricultural carbon emissions; agricultural materials input; farmland soil utilization; Tapio

decoupling model; peak prediction
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P 220 A B HE T H BB Bl 5

R4 RAUYHFB/ANMRETEF RS HERES K Z G K0 AT

Aol B/ AR Wy BB A RIAR 1 4 4

4E ) - FE G 583 O /7 ¢ ACO, /CO, AGDP/GDP JIE 55 3 (e I8 AR 25
1990 362.46 1923.223 — — — —
1991 354.42 1885.204 —0.020 —0.022 0.891 IR T
1992 411.33 1954.766 0.037 0.161 0.230 55 8 4
1993 518.55 1870.621 —0.043 0.261 —0.165 598 P 4
1994 777.94 1828.916 —0.022 0.500 —0.045 o I
1995 986.15 1903.732 0.041 0.268 0.153 55 1 44
1996 1062.39 1965.302 0.032 0.077 0.418 553 i )
1997 1085.26 2028.958 0.032 0.022 1.505 Pk U
1998 1096.88 2047.342 0.009 0.011 0.846 B 2
1999 1095.13 2074.226 0.013 —0.002 —8.230 K 2
2000 1096.02 1964.246 —0.053 0.001 —65.242 3 4
2001 1142.66 1854.434 —0.056 0.043 —1.314 o I
2002 1165.49 1848.191 —0.003 0.020 —0.168 S 4
2003 981.25 1764.952 —0.045 —0.158 0.285 55 9 5 44
2004 1242.41 1912.140 0.083 0.266 0.313 55 18 4
2005 1291.06 1979.714 0.035 0.039 0.902 B 2
2006 1416.91 1993.317 0.007 0.097 0.070 553 i
2007 1540.39 1993.251 —0 0.087 —0 R 4
2008 1741.99 2007.058 0.007 0.131 0.053 55 b 44
2009 1940.10 2021.896 0.007 0.114 0.065 55 8 44
2010 2256.99 2034.446 0.006 0.163 0.038 55 1 44
2011 2622.67 2040.967 0.003 0.162 0.020 553 10 44
2012 2942.11 2047.969 0.003 0.122 0.028 55 8 44
2013 3137.14 2052.979 0.002 0.066 0.037 553 i
2014 3325.67 2061.913 0.004 0.060 0.072 553 10 44
2015 3675.87 2072.453 0.005 0.105 0.049 55 b 44
2016 3663.42 2069.532 —0.001 —0.003 0.416 55 9 5 44
2017 3764.73 2046.170 —0.011 0.028 —0.408 R 4
2018 3735.02 2020.567 —0.013 —0.008 1.586 TR
2019 3828.60 1990.925 —0.015 0.025 —0.586 SR )
2020 4102.16 1999.533 0.004 0.071 0.061 55 1 44
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2.6 PN R HE R = T R E U o T

DL 30 4F (19902020 4F) (JfE 20 48 (1999—2020)
FIIE 10 4F (20102020 4F ) FR) A4 b A HE 5 e B0 A A B
A R R A0, TN AR R GM(1, 1) I 2021—2060 4 4¢
M HER I R BRI 2 U] 2025 42030
4F,2045 4F 1 2060 A B I AE (£ 5). PLiE 30 4F
(19902020 4F) I EL I A FEAS , T VT 95 48 4 M ok HE
JCEETE 2020 4R 5T — 23K Ak 3, 2030 R4
2020 AEIGIE 5.55 % ,2060 44 2020 AFEHGIE 13.98 % , 4l
RHEBCE ARG 6.99 J7 t. DAL 20 4(1999—2020)
AT AR Al HE T3 f B SR A A S V93 4 Al B HE il AE
2020 4R JE A — G A 5, 2030 AR 2020 AF 3 IR
8.67% ,2060 4E4% 2020 4E M 24.11 % , 4 My k¢ HE ik
AR 12.05 1 t, LA 10 4F (20102020 4)
A Ml B HE I BICHE SR R AR TN A Al il HE R A R
D R Y B CHE L 2L F 2020 4F 5K 14, 2030 AF R
2020 4R 3.48 %, 2060 4EHE 2020 4FE R IF 14.31% .
AV B HER AR B > 7,15 7 v, 3% 5 20 B A A
FH 2801 S xf 3 B &l i 9E CO, GHG HEjik &
T 25 R — B, AE S IE SRS SR L 20182050
AR E AR IR CO, GHG HEC & #5248 T, 3
2050 AEATS A IR 0 s ZEIRE 52 F . 20182050 4F By Rk
JEAE CO, GHG HER i 72, FFE . © T 2018 4F A 0%,
A& Ry 7.30 {2 17,

x5 LUE30,20,10 FRRHEBMEHEAFELRDN
IHAMBELBRHEREFTNE 0.0«
DUE 30 SEBEHERE LU 20 4EBREERL DA 10 4EBRHERL

\
i wEAROAREA REdEONREAR BEEON AR
2025 2083.009 2125.293 1968.560
2030 2110.477 2172.889 1929.896
2045 2193.976 2322.170 1818.399
2060 2279.141 2481.706 1713.345

T 30 AERRHE R R VRSN T 20 AR FHE R AR
Rk A S 10 ERRHE R R R E HA R
R 34 . A b B HE ik 32 22 il K 3R 5 ), 76 45 5[] Bt
PRI 22 R, — MBR 15, 50 HRS B A AR A1 0y B0 £
77 AR AR 5 5 6 SF- 127 A X6 15 25 B FF A 4 0y B3 22 i
Ko AR R HE R 2 2h 25 AR 1k 1Y) AR B8 52 B A7 B 1 4%
FEABCE AT 0, 5 v AR S B A S A
SEVRHERS . 3 30 AR HE K U B, 7E B R
B IT 20 AR fHE RIS Bl AR PR & T 5 3T
10 AF ik HE 3 o Bt 5 AR Ml AR B m] 15 22 K R T BEAIR . #h
U U B L I AP R VL IR A8 1 PR DR R (0 R 3 5 & L R
AR AR A U HE A H BTk . VT IR A AR b Al HE R A
) T R M B A AR 22 B A B 1 TR N A R A €
RBR A B K R, S35 AE 2030 4E 52 BE“Biak g B ox
FE 2060 4R SEEL Rk R

3 &g

(1)2020 AEVLI5 48 FPAE ML B HE A 1999.53 T t,
1990—2020 4§ [B] 5 B8 56 14 0 J5 B AR -39 0, SR )5
TR R, Pl b e HE ik 3 R R T A I+ 4
FIF A T -S98R RRHERRL &5 e 77.73 %6 ~86.95% , 4%
TR BRHE L A7 H R 13.05 %6 ~22.27%

(2) TR 2 A 5% 5 A e HE JCUR v fie 32 2 0 HE ik
T, SR AR B A AR B Ab 1 DB T T . Al B HE
R R v 1 b DRI 3 g PR R A AT DR
i g ARFHETH 1] A mT X A5 I A i it AR Y
TAE. BeAh, Tt A A AILAE K I R R AR R
RGEACNE o Wl /A0 A 2ok 6 fif A I 400 L FR 3P L Rk
RIAES AR SR T RS R R

(3) 7K Fef S A B 3 0] P HE O v B 32 22 i AR ik
T 2 ek AR A SR T AR A i OB T . ARl
T HE ke it B w3 114 b DX AT DAFE AR TEAR 2 78 2 AT 4R T
3 ok e A At 1 SR A 0 >k D2 A T 33 %) i HE
UL 72 KRG AR T 109 P 38 Y 1l aE A7 HE 2K it s BB B AR
4 B e AR A HE R

) FopoAEE ol e HE At 728 Al B AR /DN, B, AR
FAAE B HE AR B 5 AR S N G B, BEE 4 T AL
23 R AN i ids 95 B 1 A o AR L 4 A
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AR R BE AN AR /N s A AR 7 BOR H 2 0 X Rl 5%
T8 %) 1) T 2006 Ak 7
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2k 252 DR 1l ) S B AR M D HE L &S B A AR Rt
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