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Carbon Emissions from Agricultural Land Use in Jiujiang City
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Abstract:[ Objective] The aims of this study are to reveal the spatial-temporal evolution characteristics of
carbon emissions from agricultural land use in Jiujiang City, explore its influencing factors and future trends.,
and then provide theoretical basis and data support for promoting low-carbon agricultural development.
[ Methods] Taking Jiujiang City as an example, we measured carbon emissions from agricultural land use
from 2006 to 2020 based on five types of carbon emission sources: agricultural material inputs, paddy culti-
vation, agricultural soil use, livestock and poultry enteric fermentation and livestock and poultry manure
management, analyzed its spatial and temporal evolution characteristics, explored the influencing factors
using LMDI model, and predicted the change trend from 2021 to 2025 using ARIMA model. [ Results ]
(1) The carbon emissions from agricultural land use in Jiujiang City showed a trend of fluctuating increase
and then continuous decrease, the carbon emission intensity increased in 2018 and continued to decrease in
the rest of the years, and the contribution of each carbon emission source followed the order: paddy cultiva-

tion>> agricultural material input > agricultural soil use > livestock and poultry manure management >
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livestock and poultry enteric fermentation. (2) During the study period, the carbon emissions from agricul-
tural land use in all counties showed a trend of six up and five down. The carbon emission intensity of all
counties decreased significantly, and the decrease was higher than 50%. The kernel density curve of carbon
emissions shifted to the right and leveled off, and the polarization effect weakened. (3) The level of agricul-
tural economy had a facilitating effect on carbon emissions from agricultural land use, while agricultural
production efficiency, industry structure and labor scale had a suppressive effect, with different influencing
factors in different counties. (4) The trend prediction results showed that carbon emissions from agricultural
land use in eight counties, including Yongxiu County and Duchang County, reached to the peak by 2020, and
carbon emissions from agricultural land use in Xiushui County, De'an County and Gonggingcheng City show
an increasing trend from 2021 to 2025. [ Conclusion] The carbon emissions from agricultural land use in
Jiujiang need to be further reduced, and the carbon emission reduction from agricultural land use should be

steadily promoted in the future under the premise of ensuring food security according to local conditions.

Keywords: agricultural land use; carbon emissions; Jiujiang City
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Fig. 3 Evolutionary trend of carbon emissions from agricultural land use in Jiujiang City from 2006 to 2020
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Table 1 Contribution of factors influencing carbon

emissions from agricultural land use in Jiujiang City

Tt
Ay AC AE AS AL AP
2007 5.06 —2.46  —1.79 14.17 —4.87
2008 6.53 —11.10  —1.64 24.72 —5.44
2009 8.06  —30.30  —0.15 47.64 —9.13
2010 11.24  —42.50 1.38 64.15  —11.80
2011  12.67  —53.98 2.67 71.62 —7.64
2012 14.21  —61.38 0.69 86.10  —11.20
2013 14.48  —70.05  —1.83 99.41  —13.04
2014 1445  —76.78  —1.92 105.55 —12.39
2015 13.68  —80.39  —5.08 112.69 —13.53
2016  14.58  —92.48 —11.05 131.82 —13.72
2017 14.79  —97.70 —14.74 138.75 —11.51
2018  21.08  —92.41 —17.25 144.55 —13.80
2019 13.75 —115.37 —11.17 155.72 —15.43
2020 10.06 —130.37  —7.00 169.23 —21.80
&1t 174.65 —957.26  —68.89 1366.11 —165.31
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AT L B LT A R STk AR T 55 U7 6K
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AR AL RO 255 T 2 189 R T ik LA KAl
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(F39il R 2006 4R 8.89. 1 J7 AHEHNE 2020 41 9.4,1.72
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Table 2 Contribution of factors influencing carbon
emissions from agricultural land use by counties

(cities and districts) in Jiujiang City Tt

EYQINES AC AE AS AL AP
X 546 —68.38 —23.30 124,38 —27.24
KT8 1481 —59.29 —10.08  80.44 3.74
L7/ €53 19.36  —154.06  —0.98 189.42 —15.03
kg B 4077 —163.56  —1.47 224.85 —19.04
(o5 11.96  —35.92 0.68 5245  —5.24
mEH 6.98 —223.76  —2.91 256.90 —23.26
=gzt 6.70  —59.94  —6.76  96.79  —23.39
AR 48.86  —55.80 0.87 131.18 —27.39
i B 1 2.07  —86.52 —1.15 11149 —21.75

S kT 1414 —11.97  —1.24  19.52 7.82
JF Ly 3.54  —41.92  —1.39  53.96  —7.11

3.5 b PR Ek HE AR BT R 5 U 43 AT

FEF 2006—2020 4F A iy A1) FH A5 HE I B K8
{6 By Stata 17 B4, 23 22 YTH 55 0 96 0F 5 1 H JLIT
AR5 B G KO e A ARIMA BERY, X 2021—
2025 AFfcHE I Btk A7 T0 , I AR Al 0 2 SR AT
B IR WA A3 AT o 235 R L PET 4, LTI T oA i R Rk IR T e
2018 4Rk, 2020 4F J5 2 T B Bit 2025 A RE
R3] 111.61 J7 t, b 2020 4EF&AK 6.59% . KEB4rH
DX b 1) FH B HE Al S 0 R P R RS A T IX VIR B
AAE B4 8 AN B (T KO BR HE AL R AE 2020 FE R 2T
R e B, O T DXl A I 4 17 (2008 4F) di B, #f B B
AT B 2010 AR Ak I L B B T AR LT 2013 4R 6k
kg, R T E KB R R 2018 AEmRiA I, FE IR
D7 0k TR B 7 BUA BOR AN R S5 4R R AR 1
FIR R BB e BAIEE BT 2020 4F J5 Bk HE L
75 52 1 T B, R SR AN SR BB ek HE R it X 3
AN KO AT RE AN 2 7E 2030 4F 22 Rij 52 BLRR 35 14 1Y
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Fig. 4 Projected carbon emission trends of agricultural land use in Jiujiang City and counties (cities and districts) from 2021 to 2025
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