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Chinese greenhouse gas emissions from livestock : Trend and predicted peak value

GUO Jiao', QI De—sheng*', ZHANG Ni-ya'?, SUN Lii—hui'%, HU Rong—gui®

(1.College of Animal Science and Technology, Huazhong Agricultural University, Wuhan 430070, China; 2.The Cooperative Innovation Cen—
ter for Sustainable Pig Production,Wuhan 430070, China; 3.College of Resources and Environmental Sciences, Huazhong Agricultural Uni—
versity, Wuhan 430070, China)

Abstract: This study was conducted to gain a general understanding of the trend in greenhouse gas( GHG) emissions from livestock and to
predict its peak value in China. This study was based on the "Guidelines for the Provincial Inventory of Greenhouse Gas(Trial ), 2011", and
the populations of animals in China from 2005 to 2015 were used to calculate the GHG emissions from livestock in China. The animal prod—
uct protein supply quantity in China, the European Union(EU ), and the United States of America( USA) in 2013 were used to predict the
peak of GHG emissions in China. Based on these methods, the results showed that: GHG emissions from 2005 to 2015 in China were about
406~452 million tons CO,—eq. The lowest peak point occurred in 2008, while the highest peak point was in 2009. After 2009, the GHG e—
missions from livestock were relatively stable. In 2015, enteric methane was the GHG most emitted from livestock in China, accounting for
66.61% of the total, followed by CH, and N,O emissions from manure, at 18.23% and 15.16%, respectively. With respect to animal species,
ruminants were the main source of GHG emissions (up to 72.44% ), followed by pigs and poultry at 19.22% and 6.81%, respectively. So
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cattle was the main source of GHG emissions in China, followed by pigs. There were effects of geographical distribution on the amount of

GHG emissions in China, where the top 10 provinces in terms of GHG emissions were contiguous. Notably, Henan, Sichuan, Inner Mongolia,

Shandong, and Yunnan were the leaders of the country in terms of GHG emissions, and these areas should focus on reducing GHG emis—

sions. In addition, Xinjiang and Tibet should be targeted as important areas for CH, reduction. As for the peak of GHG emissions from live—

stock, it will be 489 million tons CO,—eq in 2034 if China reaches the same level of animal product protein supply as the EU, an increase of
8.94% compared with 2015. The annual growth rate would be 2.90%. Following the same trend, the peak of GHG will be 510 million tons
CO,—eq in 2043 if China reaches the same animal products protein supply as the USA, with an increase of 13.53% compared with 2015 and

a 4.32% increase in annual growth rate.

Keywords: China; livestock; greenhouse gas; emission peak; prediction
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Table 1 Emission factors from different liverstock (kg*head™-a™)
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Table 2 Protein supply quantity—Animal products from China, EU
and USA in 2013(g- capita™-d™)
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Table 3 The prediction model of the amount of animal husbandry

and protein supply quantity—livestock in China

HEME TR R ARSI 1%
LAES 1.55
LS y=—71.892x+151 281.69(R>=0.835 9)

KA -0.27
22 y=391.57x-773 349.108 9(R*=0.967 2)
lTES -0.09
¥ y=658.49x~1 000 000( R’=0.768 6)
B y=37 484x-74 264 833(R’=0.957 4)
1) y=—14.594x+29 999(R’=0.920 5)
oy y=—18.244x+37 323(R*=0.869 5)
12 y=—15.178x+30 779(R’=0.940 9)
IR 5 1.63
NIEFE y=1.011 6x-1 996.4(R*=0.991 5)

Hdif

PR AR A AR AR, e A R
oA ARy S 1 B IR ARG, FUR AR VAR &
WOl 52 BURSE KT i
22 FEBEHLBESEHREEEATNSES
RFFEH

FRAE NI B 7 a1 o5 A R AR B
ANTEIRRE ST & O 2= AR A (A0 -
Fris BN 2013 4F A& 7 B A A KO,
HEROEAE AR 2034 4 5 A SR 3 SE [ 2013 429 A
W& ahE A A =K, HE 0 (R A ]y
2043 A Fh T E A A ) 5 A ) A A SR A5
2014 42015 45 DL K HEROGAEAE £ 2034 4F A1 2043
HEE BRI 4 PR (D 90 B E SRR 2
AR, i 2034 AEFN 2043 AE A 1R SR LA LA
2013 411).
2.3 2005—2015 £ EEH IR ESEHERAR R

2005—2015 4 [ & POl i %= ARHE i A A
IR SRR TR (B 1) 55—k AR L 2005
1 4.51 /¢ t CO—eq T [ 2 2006 411 4.33 14t
COseq, J5 I FF 5 2007 4E1) 4.39 12t COreq; 55 1K
AR EE R, HR 2007 421 4.39 14t COr-eq TR




IS
()

=T 66.61% | Baeqn cH,

2017 £ 10 A B, S5 P EE BRI S E T 2109
F4 FEESHEAFETNEDT ()]
Table 4 The predicted value of the amount of animal husbandry from China(Ten thousand head or bird )
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Figure 1 Trend of greenhouse gas emissions from livestock
from 2005 to 2015
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Table 5 Top 10 provinces of the quantity of greenhouse gas emissions
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EERAA 2T, AR, PR T R Gl i i R A
3, PR SAHE  — R AR IR SR, ik
WO FEANAR PR A8 5 2R AR 2R 5 X i i
FA/NIX, SEUHREI I e — B, ORI R SRR
FUBE A U SR A, Dl D/ NS SR A 1 E ], — 2
ARG HERFR , AL IR 2548 , & BRAE FAS A ; 4040
KEENERTERE, & Emel2ea B HRR )y
8, W/ TRDBHIE RE RN SR BT A HE M 5 B XS S48
Y8 CH, FHERL , $RABFEFF AL s 5 I, 1Rl M I
K E TSSO FORDRE, A B AN, SR AL 5
Py =, DU SR, SEBI AR A S 57
A, KR AR TR TG 5 — PP HE R 5 5
FRRAS AR T B SRR A (AT
3.5.3 it ETE b T, R RIEA AL

B AR RIS, RIRERRMEER
T8 AR 2 AR A AL AR ) — ORI, AT VR i &
SMRUCHE R R M AR SRES & B IR AR
FH AR R A0 P A 2 A Ml 2 552 300 38 Aol ik 2 ARk
HEA 3584 o w2 (s B =0 5 L 348 T8 2%, 0
DK i SR K I 2 5 ) A TR SR AR #E
IR BB AR HENE S S5, AT Ak K 43
(509%~60% )12 C/N(20~30)21 F& {5 £L BB (3K
FUBREE )P JH BRI R (TR TR A ok S5 4R
77 3 CRHER F2 a8 38 X)) S 248, e R B vk 2
T SRR I D R E SR OCR R . IR
S TBANEE T REIR, R vT SC B S S M HE
N RSB YI R, PREFIIRES BB A M A
K CEETE AR BRSNS R, A A
AR . - B R TR Ak
7 TEAATVERBIR VM AT RRRN &, TR SRRy
TR
4 L5ie

(1)2005—2015 4[5 & Pl i %= AR HE i
JELFEI A 4.05~4.52 42 t CO—eq, MRS B IKICRE S

THRYEH, BRIl HhBLTE 2008 4, fis i B AE
2009 4F, Z R HECE B P AR

(2)2015 4%, AT CH, J2 0 [ 3 ol 5 2= A4 )
FEHERCIR, BT 5 HAF Ry 66.61% , 248 N,O F1 CH, HE
A 53 500 R 18.23% 1 15.16% 5 Wi & & R 2RI 5
R Ash (4 CE)HERC LBl K, ATk 72.44% , Hk
RGN E 533N 19.22%F 6.81%

(3)2015 4, v [ & Ol i = AR HE R 11
10 {57 (98 By fE MU A A 1 S B4 Rk o TR )i
WS IR =R RS S AR 5 A E R 8
S A T U () R DX 5 R R VG ke DX A
CH, Hl v 2 S U X 3

(4)25 LA 2013 AERKEA ) NS & 7= i i 1 i A
SR, R EE PO IR = S ARHE RS BLTE 2034
4, HE a3k 4.89 12 t CO—eq, %5 2015 4EHG K
8.94% AR HEK K Hy 2.90% ; 7571 2013 4FEFE [ (1 A
Vg E O A R AR, W HE R A
2043 4F, HECE 5 5.10 42t COy—eq, 5 2015 43
K 13.53% , AEHgIE KKK 4.32%.
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