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Abstract: [ Objective] The spatial-temporal characteristics and decoupling effects of agricultural carbon emissions
at Xuzhou City, Jiangsu Province were analyzed in order to provide a theoretical basis and data reference for
green, high-quality sustainable development of agriculture and the benign growth of the agricultural economy
in Xuzhou City, and its surrounding resource-based cities in the future. [ Methods | The total amount,
intensity, and structure of agricultural carbon emissions at Xuzhou City from 2000 to 2020 were measured
using the emission coefficient method, and their decoupling relationship with agricultural economic development
was determine based on the Tapio decoupling model. [ Results] @ The overall trend of agricultural carbon

emissions at Xuzhou City could be described as M-shaped (rapid rise-fluctuating rise-rapid decline) from
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1.61X10° t in 2000 to 1.69X10° t in 2020. The contributions of factors affecting agricultural carbon emissions
followed the order of arable land use (46.44%), crop cultivation (31.90%) and livestock breeding
(21.66%) . with chemical fertilizers being the most important carbon source; @ Agricultural carbon emission
at Xuzhou City varied significantly among districts ( counties and cities) and had undergone a long-term
evolutionary process from rising to falling, with a spatial distribution pattern of “higher in the middle and
lower in the surrounding areas”, with Pizhou City being the most prominent; @ Xuzhou City’s agricultural
carbon emissions and agricultural economic development have generally undergone a process of “weak
decoupling—strong negative decoupling—expansion of negative decoupling—strong decoupling”, and has
mainly manifested as strong decoupling since the 13th Five-Year Plan. [ Conclusion] Xuzhou City’s agricultural

carbon emissions are becoming more and more reasonable as the concept of low-carbon emission reduction

continues to deepen. Agricultural economic development has also achieved clear and convincing effects.

Keywords: agricultural carbon emissions; spatial-temporal characteristics; decoupling effect; agricultural

economic development; Xuzhou City, Jiangsu Province
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Table 1 Carbon emission sources and their coefficients for cultivated land use
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Table 2 Carbon emission sources and their coefficients

from crop cultivation

IR B IR A ekl & 2 SCHRAR R

32.41 g/m*(LX CH, i)

A
0.24 kg/hm? (2h N,O )
N F 1.75 kg/hm* (L N, O i)
e E ok 2.532 kg/hm? (LA N, O i)
L/ b 2.29 kg/hm?*(BL N, O 31) R4k
R EE S 0.95 kg/hm’ (L N,O 3 H =%
L 0.95 kg/hm? (1 N, O #)

g 0.95 kg/hm* (A N, O i)

SR 0.95 kg/hm? (A N, O i)
e 4,944 kg/hm® (Lh N,O )




398 7K R E %43 6

R3 HEFEBRHERERERY

Table 3 Carbon emission sources and their coefficients from livestock breeding
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Table 4 Tapio decoupling categories and their states
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Table 5 Agricultural carbon emissions at Xuzhou City from 2000 to 2020
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WRHERCR /100 © B/ % BRHEECE /100 ¢ W/ %0 mREEBCR /100 ¢ W/ %0 BRHERCE R /10" + FRLEES R/
2000 79.84 49.69 52.48 32.66 28.35 17.65 160.67 —
2001 81.08 50.14 50.44 31.19 30.20 18.68 161.72 0.65
2002 82.48 49.77 49.85 30.08 33.40 20.15 165.72 2.47
2003 86.19 51.05 45.86 27.16 36.78 21.78 168.83 1.87
2004 87.56 48.59 54.92 30.48 37.71 20.92 180.19 6.73
2005 89.18 47.37 59.15 31.42 39.92 21.21 188.26 4.47
2006 89.39 47.25 60.21 31.83 39.57 20.92 189.16 0.48
2007 92.23 47.53 60.48 31.17 41.34 21.30 194.05 2.58
2008 90.72 47.82 59.91 31.58 39.09 20.61 189.72 —2.23
2009 92.00 47.25 61.30 31.48 41.41 21.27 194.70 2.63
2010 93.55 45.85 62.04 30.41 48.45 23.74 204.03 4.79
2011 92.44 44.86 63.19 30.67 50.41 24.47 206.04 0.99
2012 91.02 43.84 63.75 30.71 52.84 25.45 207.61 0.76
2013 89.16 43.02 64.00 30.88 54.09 26.10 207.25 —0.18
2014 88.71 42.71 63.94 30.79 55.04 26.50 207.69 0.21
2015 86.50 41.96 64.77 31.42 54.87 26.62 206.14 —0.74
2016 85.12 43.09 63.55 32.17 48.87 24.74 197.55 —4.17
2017 83.63 44.38 63.33 33.60 41.50 22.02 188.46 —4.60
2018 81.34 45.01 63.61 35.20 35.76 19.79 180.71 —4.11
2019 80.55 47.34 63.53 37.33 26.09 15.33 170.16 —5.84
2020 78.98 46.63 63.77 37.65 26.64 15.73 169.39 —0.45
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Fig.1 Total agricultural carbon emission and its change in year-

on-year growth rate at Xuzhou City from 2000 to 2020
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Table 6 Agricultural carbon emission intensity at
Xuzhou City from 2000 to 2020

AR E R IR ARk A0

EAy WRHEBCIREE/  BRHERCREE/  BRHERCERE/
(1/10" J1) (t* hm™?) /O
2000 1.42 2.63 0.24
2001 1.34 2.65 0.24
2002 1.29 2.72 0.25
2003 1.42 2.77 0.27
2004 1.35 2.97 0.29
2005 1.37 3.14 0.31
2006 1.34 3.17 0.31
2007 1.30 3.26 0.31
2008 1.16 3.19 0.31
2009 1.09 3.18 0.34
2010 1.01 3.34 0.39
2011 0.84 3.37 0.59
2012 0.73 3.41 0.64
2013 0.65 3.40 0.72
2014 0.58 3.41 0.73
2015 0.53 3.38 0.48
2016 0.48 3.25 0.46
2017 0.42 3.10 0.45
2018 0.38 2.96 0.44
2019 0.34 — 0.42
2020 0.32 — 0.43
ERER /% —7.20 0.66 2.96
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Fig.2 Spatial evolution of agricultural carbon emissions at Xuzhou City from 2000 to 2020
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Table 7 Decoupling of agricultural carbon emission and agricultural economic development at Xuzhou City from 2000 to 2020

F AREBRFER SR /10" ¢ HEEETI(AC/C) R TFEE/10' T ST ARAC:/Co) Bt e)  BARE
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