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Analysis on the status and influencing factors of
agricultural carbon emissions in Lanzhou based on LMDI
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(1. College of Resources and Environment, Lanzhou University, Lanzhou 730000, China;

2. Circular Economy Simulation Laboratory, Lanzhou University, Lanzhou 730000, China)

Abstract This study took the agricultural statistics data of Lanzhou from 2003 to 2015 as the foundation to calculate
the agricultural carbon emission characteristics and evolution through the construction of index system, and used the
LMDI analysis method to analysis the influence factors of agricultural carbon emissions from 5 aspects, which includes
the agricultural carbon emission intensity, industrial structure, agricultural structure, economic factors and demographic
factors. The results showed that. The agricultural carbon emissions of Lanzhou was significant growth trend nearly 13
years,but the intensity of carbon emissions decreased year by year; The land ploughing was the largest proportion of
carbon emissions, accounting for more than 40% ; The carbon emissions was produced by agricultural film, fertilizer,
irrigation and the use of machinery accounted for the second; Agricultural economic development had the greatest
impact on carbon emissions, while the demographic factors and agricultural structure factors took second place. The
carbon emission intensity of agriculture,industrial structure had an effect on carbon emissions; The top three agricultural
carbon emissions in 2015 were Yuzhong, Yongdeng and Gaolan, their total carbon emissions accounted for 83.55% . The
results suggested that Lanzhou should actively promote land rotation fallow in the process of agricultural development in
the future,reduce the use of pesticides., chemical fertilizers and promote the cultivation of green manure crops, large-
scale development, develop ecological agriculture, accelerate the transformation of traditional agriculture to modern
agriculture and promote the smooth implementation of agricultural carbon emission reduction in Lanzhou.
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Table 1

Agricultural carbon emission source and coefficient

T HE IR

Carbon source

e HE A 2 2K

Carbon emission coefficient

SCHR K 5

Reference source

fLHE Fertilizer

i Plastic film

AV HEBE Agricultural irrigation
e\l B#E Agricultural plowing

A ML, Agricultural machine

895. 6 kg/t
0.005 18 kg/t
266. 48 kg/hm?

312. 6 kg/hm?*?

0.18 kg/kW

West T O W B 115 5 i 5
IREEA

B

o e 2 5 R B

o 45

I IREEA Sy R 0 AR R A Al B8 U555 AR A5 IR IR 5 i 5 A Ml 80 Bk i HIF A ot 380 B o 22 oP o L Rt s ok LA

A A AR AR 7 LV W R v BT A BILB

Note:IREEA is the Agricultural Resources and Ecological Environment Research Institute of Nanjing Agricultural

University; Agricultural tillage carbon emissions refers to the amount of organic carbon released during land

tillage; Agricultural machinery includes all the machinery used in agricultural production and irrigation.
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Table 2 Status of agricultural carbon emissions in Lanzhou during 2003—2015

4 HBR/100 e /10t e RME/100 e JEBE/10Y 1 BFE/100 ¢ WA S B /10" ¢ HyH/ %

Year Mechanical Fertilizer Plastic film Irrigation Tillage Total carbon emissions Growth rate
2003 0.022 2 3.061 2 2.657 3 2.068 9 6.230 7 14.040 3 -
2004 0.022 6 3.433 2 2.586 4 2.069 8 6.177 5 14.289 5 1.77
2005 0.023 3 4,034 2 2.6450 2.074 7 6.370 4 15.147 6 6.01
2006 0.023 4 3.694 7 2.783 17 2.079 7 6.321 8 14.903 3 —1.61
2007 0.024 4 3.431 8 3.126 1 2.090 0 6.481 4 15.153 7 1.68
2008 0.025 2 3.520 9 3.3819 2.101 4 6.485 6 15.515 0 2.38
2009 0.024 6 3.640 4 3.639 2 2.118 4 6.699 8 16.122 4 3.91
2010 0.025 3 3.826 5 4,281 9 2.126 1 6.702 8 16.962 6 5.21
2011 0.026 1 3.934 5 4,520 1 2.046 3 6.882 9 17.410 0 2.64
2012 0.027 6 4.057 8 4.713 6 2.180 5 6.982 0 17.961 4 3. 17
2013 0.028 7 4,316 0 5.796 3 2.173 2 7.2297 19.544 0 8. 81
2014 0.029 5 4.2717 5.082 6 2.144 5 7.333 2 18.861 5 —3.49
2015 0.031 2 4,238 5 5.4250 2.171 4 7.394 2 19. 260 4 2.11
S {E 0.0257 3.804 7 3.895 3 2.1111 6.714 8 16.552 0 2.716 0
Mean

2.1 ZMWm AR AR FRETRE ST F3 20032015 & = Th 22 b B HE SR

2.1.1 RV iderttik Table 3 Agricultural carbon emission intensity in

i3 2\, 22 M T 2003—2015 4F 4\ B HE AL Lanzhou during 2003—2015
S SR TR G B, 2015 AR AR Bk HE AL O HERCGRIE (1T 16 3/ %
AT 2003 ﬁfi J]l] 37% LI, ﬁii//jiﬁ 18. 37% s Year Emission intensity Growth rate

M 5. 23X 10" t. 2005.2010 I 2013 4F #4 58

AR5 6.01% 5. 21 % F1 8. 81 % , Hirf 2005 4E 4R\l . o N
BB K Tk 1AL 5 9 KB 70, 04% 5 200t 0904 0988
2010 47,2013 44l A HE A K ok A AR BB R & 2005 0.547 —3.075
iR L 4350 5 8 K B Y 76, 5% Fil 68.42% , 2003— 2006 0.526 —3.851
2015 4§, 2006 il 2014 4F B4 () 4l Bt HEHC B Bt oo s s
B, A —1.61% ., —3.49%, 2006 4
> 7 4 FE 0 48 B TR B T 2005 4E R 1 600 2008 010 oo
hm? , AL RE it FH 2« = M 0 B ok 20>, 5 3850k HE ke ik 2009 0. 402 —5.392
D 38 IR AL G A b 1y BRAR AR Y B AR L i e 2 2010 0. 403 0.181
AR L B 0 0 4 2014 45 2 ) ol . s e
R A B,
2.1.2 R sk HEACR AL T A 201z 0. 332 S
T 52 20 98 IR B B LB R AR 5Y 51 A Bk 2013 0. 307 —7.386
Tk 5 8 R Xk 22 M T 4% B DX A b i HE R B R AT 2014 0.271 —11. 812
LV A . A5 DT 2l B B3R 2 X 85 o ) s i sor

T5 IE R B 1B % B B HE RO /T I . AR
st M HE TR L0 R b B P 2 N T PR 0.418 6. 663
2003—2015 4F ) 4 b B8 HE e 38 )8 (32 3),2003— Mean
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Fig. 1 Carbon emission structure and its change in Lanzhou during 2003—2015
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Table 4 Contribution of agricultural carbon emission factors in Lanzhou t
0 PRAPIIRIL 8CT ACERR AT R 85T g am sk aCs
Vear Carl?on err'lission Agricultural Industrial Population  Economics vl
Iintensity structure structure

2004 2 491.71 —5 344. 90 —4 555.41 1734.54 18 502. 38 12 828. 33
2005 —5929.31 3 283.43 —10 076. 33 2 223.89 21 571.06 11 072.73
2006 —5 901. 05 —1 028. 37 —13 340. 24 912.97 16 913.55 —2 443.13
2007 —21 563.18 4 774, 24 —1 407. 40 2 678.41 18 021. 88 2 503.96
2008 —10 555. 13 3672.12 —11 804. 37 1 434.04 20 866. 79 3613.45
2009 —8 767.33 2 353.17 —1 525. 36 641.62 13 371. 60 6 073.70
2010 298. 29 —230.42 —20 207.11 —25.56 28 566. 33 8 401. 53
2011 —26 559. 65 —1 215. 24 —4 156. 74 —127.53 36 533. 20 4 474,04
2012 —7225.71 826. 95 —12 844.99 —976. 34 25 734.65 5 514. 57
2013 —14 379. 62 1 662.54 —740. 69 —52.47 29 336.12 15 825. 89
2014 —24 135.63 474,42 —417. 31 125. 40 17 128.12 —6 825.00
2015 —9 564.95 641. 90 4 066. 22 154.01 8 691.65 3 988. 83
J<San —131 791.57 9 869. 85 —77 009.72 8 723.00 255 237. 34 65 028.91
Total

o1k R 0. 94 1. 00 0.96 1. 00 1. 14 1.03

Contribution rate

AEFERHERCR T
Annual carbon emissions

2004 2005 2006 2007 2008 2009

D) Year

2011 2012 2013 Q2014

2f

3L

B GHERGEE Carbon intensity
B Ll 45 Agricultural structure

W 45 Industrial structure

B A [ Population

B 2:3% Economic

M #E{K Overall

2 EMHERERKULBHFERELE

Fig. 2 Changes of agricultural carbon emissions in Lanzhou

2015
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Table 5 Total amount,structure of China agricultural carbon emissions in 2015
A N8 i HE i i HLB B HE % i FH A 0 HE ik o THE TR i HE i A

WX Fertilizer Mechanical Tillage Irrigation A/t

Regi R . . . Total

BOMME/C O WE/% M/ WE/% O MEE/ WE/% O MR/ E/% o

Total Proportion Total Proportion Total Proportion Total Proportion
i v £ 19 093 37 77 0 27 755 53 5279 10 52 205
Yuzhong
pi 850 8 044 21 81 0 24 450 64 5 872 15 38 448
Yongdeng
R 4 269 31 58 0 6 685 49 2739 20 13 752
Gaolan
L B X 2 316 33 29 0 3435 49 1114 17 6 953
Qilihe
X 3912 51 33 0 2 672 35 1169 14 7728
Honggu
75 & X 1 857 42 26 1 1 833 41 714 16 4 430
Xigu
e X 324 25 7 1 635 50 307 24 1273
Chengguan
LTI 35 20 0.27 0 90 51 52 29 177
Anning
PP 25T A b B HE R, B S MR B K OF- 3 T kR
s Te

Lo14 NP ER BB AR MY &5 44 TR 3R A8 52 i TR 22w A0l
BoHE A B LK % 7™ 45 K g 4 b ok HE T 1 0 A ik
AR 32 52 B A A Ml Bk HIE T 56 52 T 1T HG X e
HER A3 TR RN 0. 94 (<1, 77l 45 4 A Ui HE
BRI 2T 8 ASH (X)) 2015 AR B HE
Mok FEAAE P e B OkOs R 22 B = B
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