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B E:. BfolRsSAH S ANBESIEE SAHUS RN 18%, CRCAERRIR =S AHR EETTERER ], B4
A B EAVE VL AT EE T 2000-2014 259 E KR 31 MG X & POV BREER, KX ECF50 IR¥e 5o ik, & poll
WHOR A RN B PO A =R . fOAE = SR . AR N DR AE IS . B AE N DK 5 K&, MR
2N EHBR T BHOVHI SN . 25 REET: 1) 2000-2014 4F, F1E & HOLBRHS S EH 1.374x10% t K3
1.506x10% t, SEXJHEHE 0.654%, Hh & & 8 AR ISEE R ARG A NBHGR LT ERE, PiE b & folk o
L 65.58%~73.23%. 2) LW NI ISR AZME, & POlA = 2R #0E I H E & POl bR RSO S K 1 i 5
BRE, A A Tk AR 77 3w 2 E0H E B POl R RS K iR B R F, X — R E R & Ol XAk
HEE PO X 1 & POV BRHEBUR BEE AR R IR, 5 R IA X B A R S D38 AR A8 & POl icHERGE K 1 7
—HEREK, LHEMNADKERAMSF REX LA TBRSEMAN) KA HREIXERHEE. 3)
2000-2014 5, IRAEAL A RN & PO BRHEBUN S Z R R ZR, AR W 45 K TR 80 & Aol icHE RO bk 2 30 1E [ 3R 3%y
FAIIRBN I SAFAE, X —4FAEFE 0 [E B BOW BN RIE I R E X R IBCN I .
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Bl WA, RWAETEERARN . AL RN PR AE
P i AR 5 B A BRI E BRE I G R 2 ok,
ARPANOLSEBKES THEE"mHR, dhmiedt 1
BHOL P R R, A2 N DK A KPR
BHOLEHEBCE A ERERLR? WLUEH, REGEm
E1 25 b3 I %o T B e b DA TR 88 A0 B HE TS AR A 1) 52 e
RIE, Sarh et b B pe s caE R A EE A L. &
T AW AR, ARSCHE YK a4 ar AP (life
cycle assessment, LCA) J5ik, &MMEZ T 2000-2014
EE KRS 31 M X E ROk, mid e 31 4
X PR ACHE 7 30 4 E I B POl s HEBCR B s s, K
H KAYA 1553 A 5 LMDI 408 7732, ¥ & Holl
WA i O AR 2 83 Aol A P i R
Rrg N AN A =2 s« B AN TS KA 5 K
R, A 2 ANT7IHE R B POL BRI ) AR AL IR )
RN, LA S8 g 2 v [ B BOIAIRER LR R,
] B Bt S e IR B A

1 EREMRAZE

1.1 EFLEHEE (LeA) BEHlmaERasn &

AR & PO A TR AE & P2 f A= I, B8
RS, R E S ARHCE R T RERE 2 RIS,
PASEIL & SOl & R IR R SRS . ATLAE W, &
PO =80 7=, 7 e e RS E = S HsCE —
SE B R RIEN Y, PRI, B O B HE RO SR RE X
YE ST Qe S 7 T T VAV oL 8 4 N e
B A iR 2. Aty B IVEAN R (LCA) B e &
VPAL S — = 5, AEATRIOSRE . 7= S AR P2 B2
w8 P S 1) A B GE IAR85E FTE A R RE A 1Y) — R . EAE
N—FH QWA EEE T, 2 2l TRESE
HEBORE A AR 1, Ay B G I AR v S O AR HE K
AR LCA ¥ it S i1 R0 el b
T FEEE N, KA B BOL RO AR
Yoy AR . FRDRIER SN T & B K.
BEWFRARRE. RMETHAGARE NN TE 6
MNRGUA T, R A B AR B 545 2 b [ & Ak
Ml R HE R
1L1.1 #FFPFHEAE

P T4 B SR L v B R 5 A B R N SR A
B RS, R AR SO i & 0 R = DL R PR
LHEBEFFEEYRT ST 1, ZHEFERTEE
RSP TR B AT AN T 1a i, XTFEH
EPHTIRE, HEARXRSIEIPCC (2006) M, Ak
WIRERHEARINK (D frr. Hh, EhEA%.
TAE R EFE R HA 308 200. 105 A1 55 d, ¥J/hF
12200, [R] e EL A 75 B b AT T
Herds if: Days;;,. = la

end >

APP = QD)

Daysy;, - (%) ,if: Days;, . <la

A APP WHE R IFR &, Herdsey NERMAE,

Daysyi,. Nk B TR AN, NAPA NEME HFE.
11,2 BRHEAK ZR E 89 2

WPARBLA STk vl 51, N A 2 & Ol BRHE U 3 R
BOR R E T hRdE. AL, RS HENWE . AR
TR B SR TSR g5 TPCC HEN Y
PR E AN IR HE R B (R 11K 2).

*1 EEBMABNEEEERAGMEESEHKALY
Table | GHG emission coefficients of gastrointestinal
fermentation and manure management system of livestock

kg al
CH, 7 £ 54 FEE L N0
) CHy discharge coefficient &Y
A — NG dioihrge S
. N pot 2
Livestock and I AR FefEiE coefficient for Reference

poultry breeds Gastrointestinal

fermentation Control of

manure (efn)

control of
manure (efi3)

(efin)
3% Pig 1 3.50 0.53
#2% Poultry 0 0.02 0.02 [15]
4t Rabbit 0.254 0.08 0.02
Mifittow 68 16 1.00
Tyt el
Non-milch cow Sl.4 150 1.37
L Horse 18 1.64 1.39
I Donkey 10 0.90 1.39
1% Mule 10 0.90 1.39 [15]
3 Sheep 5 0.16 0.33
I%0E Camel 46 1.92 1.39

113 T aA a3 sk s Ham 5

1) GRMRFAE 42 1 CO, HFiE

A B R 20 5 — U R B L - gl
B, A THEE, KB ERTET D .
FER F AN TR GHEE, EMEEEmRE
FEFP LB BN K, AP BENTE S HEBU R = AR
TNZRGIL A, Ak, R R A 5
JECR W] 73 VR AR I R 7 2R B HR TSR AL I 2R 12
NG| A e HE T

TC,, =Y 0,5,q; ¢ +d;-m;-B;-¢f, (2
u=1

o TC,, R P ikl i #2421 CO, HElE; u R
INECIAZE, BEEAL FR. 2R B8R, 8E.
Bl Q, FRE u KEFFRNEE, t OkE: (hE
RAGTHELEN); S, KRB u KE M IIFER R
5, kg/kg CRIE: (AEAL™MRAKGTTERCHR)): g
FORE i REEWEC T 7 FORERT & e (B oK.
KEL M), PR GRS R K
5 56.6%, EHEEH 10.2%; 4HRR K S TN 37%,
TR 26%; FEELE K 62.61%, FUFE G 12.89%;
PIXSTRRL R k. ANE ARG PR S H 5N 57% 5%
17%; EXER T ERAE 025 S 508 63.28%,
13.98%; Wh2Etakldh oK H N 46.793%, SR EEEA
28.564%. efyy K j IR FE IS 2 CO, UEFN R
(K 2), HPRGHNKEEE kA G531
FE R, T AR SRR T HE RO IR = SR A TN
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o d; TR j RMEEYI A T AL IR A &, kg/hm?s
m BN j ARREERIE A, hm’; B FRoR j B A
TEVIH TR LB, %; div m A1 B 3R B B R K
S (A EAR P S A RS RN gw (2001-2015));

efy FMCREITRHEBUR 7 R4, kgkg (R 2).

x2 BRFOFABHNRE

Table 2 Carbon emission coefficients of each system boundary

THHERGUA A Carbon emission system boundary Dischﬁfffédeﬂt

SCHR
S Mt 2 Refere-
sgnn g PORIORERC g wy T
System bound: Note Emission coefficient of Values Unit
t ary different carbon sources

5 et )
R o FKCO, RS 1.50 tt

Food g AECOMEHRS 122 o [24)
cultivation ofi IR CO, i ZESL 3.2830 tt!
’ﬂ*;#ﬂ@ﬁi FHKCO MEHHES 00102 tf!
N1 . N ¥
Feedgmin o KECOMMEHEHARM 01013 e ps)
transport U ERHR RS t!
o /N CO M EEHRIZR B 0.0319 tt

price. FEIHEAEAL 04275 kW b
L_%ﬁi’f%d o HAEIFECOHASL 09734 MW 'h!  [16]
1vestock an
poultry raising ~ Price.  EEFAMMERAIIE 800 Tt

o,  PHFECOHE AT 198 tt! [12]

HWEFINTRERERSL 3.76 Mlkg™
U LB TRAERE 437 Mrkg!
E NT i
T ivestock and vy CFREENLRAERE 104 Mikg! "
poultry products GBI THARE 259  Mikg'
processing
YN THERE REL 112 Mlkg™
BEINTHEREREL 8.16 Mlkg™
e —PEHIME 3.60 MJ —
My L 2 ;\ y
eor C;;'zic AR - o - [19]

GWPcn, CH,RfHEIEREME 21 —

(2]
GWPy 0 NO AHfFHIREREE 310 —

2) FEPBPRGZ Hrn T £ 1 CO, HEf =

PR ER— R E AW T ik, Bk, BREE.
Bk RESE—RIIATIN LA R, B, i
R R E RV A6 51 RS O I = AR HE R R = Ak AT
V. PRMREIZ SN T A ) CO, BN

TCoy =0, 5,4, ¢ (3)
i=1

P TC.y R T RMRAEIZ Fin TR CO, HEUE; O,
TR u BEMIET R, & S, FNFRAE u KE
PR IFEIR R ke/kgs ¢ FORE u RE B RELTTH )
FAREPT LR, BAEEK. RE. Mg efn ®omj £
HREAEZ RN LI CO, BEHANNRE (R 2).

3) BE KR AN CH HS R

RAZxE CF ) RERKBEAREERD N CH,
SRR, HER CHy S TH 5 & B iE CH, HEIL
HER 80%LL b, AR A E (B B I MRE
& OF) PER CHy SURMXTED . 4h, BTHE

2017 4¢
B KB AR CHy B ATHE., B8 H R
FEAER) CHy ST AN
TC,, =3 APP-of, 4

i=1

Kb TC,, R & & B AR A CH, SRR
NPEBEFIE, APP RN | FHUBMETIHIER, o)
ForeR i RYEE B iE K CH, R KL (R .

4) FEEHAG MRS URHR

PRAGRAE P B T 2™ 4 CH, AUk, TR
SRAT TR EE A NoO AUk BRI, (A R ST
BRIy 2 o v

FAEEH ARG LR CH, HFK

TCpe = D APP; -¢f;, (5
i=1

A TCp FHARFFE IR G CH, SMAHEE, o, R
NP EH RS BB R CH, HER R B (3 1.
BAFEHE RS AR N,O HEk

TCpg = ) APP, -¢f;5 6)
i=1
P TCog AFHEEFL R G NLO SRR, of s £R
FAEE ARG D FAEFE K N0 H R G& 1.

5) &SR RERE T ALK CO, HECE:

B SRR R P R R AR, A e R
HERCECR, AP REIAE, VAR R S RETRCRE LR
(% 5| i = AR . & &R B CO, Bl 4%
LIRS

TC, = ;APPi orice, ef. +§ APP, orice,
P TC, R & & TR TRERE A COL &, costien
coste PAFRIRE | REEERFTR Ch) £ MAFR AN
HIH ST A, Jo/R (3k), price.. price. 737
TR E TR A AR AN, ef, RN RLRETH AR
[ CO, HR AR of RARPERIHFEN CO HIR R (3R
2).

cost;, cost;,

of, (T

6) BE SN A CO, HEBUR:

BEMLAES™ MRS, R REE
SRR, EE PSS AER CO, HERETHE A
Eave/(I

TC, =0, -MeJ
u=1

K TCy KR & it I LITF = CO, HERE: u
FoRETMIME, AFEEN. FH. FR. BR. &
wy B 0, KR u REWMINET R, 1 MI,RIR
5 u KE AN TAERE R o RORTHFE— B
IFE: ef. RN HRETHFER CO, HFB R E (R 2).

7) Ak C B HECE

TEREA R iy A A, & Ol 2 A i A IR R 2= UM HE
ETHRE AN

TCrorar, =TCqy + TCry +TCqyy + TCrp +TCqe +

TCy=[TC,, +TC,, +TC,, - GWPy, +(TC, -

“L.ef, ®)
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o TCrorar Fm B POARAEBHEUS & TCozv TCoys
TCsw~ TCeps TCsen TCsg 43l R RUR AP AR . 1Al R}
WINT., & 8K, BETHERS. &AWFRERE.
BT A IS BN TS AN IR TSRS 30 1 B v B S
e RN AL COp MR AFRAE C 10 R H GWPyy, M
GWPy o 73 53R 7R CHy Al N,O I &R THR B AEfE (R
2),
1.2 BBl RRHEROR 3 E = AT

MAN G T E AT Bk, BHOk R4
ZI4b A 77 R 98D B O BRHE R 1) i B BO8 1R, W A
A B P0IBT AHH 1) & Ol BiHE AR X — FR AR T BAk
M. HR, REAPHRLERSRSH S NS5,
BT & POl AE P~ s B TR, ER R E & BR
AN 388 i AR Ml A 77 i 2 ] SRS 7 S SR B R RGN 2
HZREMHEZ T, BP0V B AWK, iS5
Ml Az 7 g A AN AT AR 57 B Ty AR AE PRI B O, B
&l E PO ER L. B =, mTARWAEIRS
B R/NTAER P, KRR PHINA S, &
AN Bl H AR A B R, ATTF R ML N FT R R B
CRBRAEAL KA BT B 7)), BRI N B POl L . SE4
A=A R4 1F, TEBUR S5 R B A0k A=K
DAWHE R . B0, sREAN D SREIES I, A Y
KR FEE &7 TR N, 251 & POk A e
B KA B BOL B HEBCE R . 22 LTk, &40l
R R B HOWAE P RR . A= gE R . kA=
BRI R AT N IR AT LR SN R TR R
SAETERMGR. ik, ASCRA KAYA 1ESE18 R
B2, o Bk 5 REER TR, PAZEA IR B HOl
BRHERCR R RN, HRIEAN:

= EolHE Aol E e

A = e T s
ARG BT,
T A eAH (10>
é\

TC=& Ml R HE S R
F=& ol icE / s Holk 808
Fy = @O E A /ARG S E

o (1
F, = FOMRAR 8 P/ A A T
Fy=RAl A /A
Fy=i A1
W (10> R EE A
TC=F,-F,-F,-F, -F; (12)

Fy AL & Aol B ) & POl scF e, e 7 &
POl A7 R AR s Fy R Es ol 5 AR MR A R L 431
ST ORI AR BRSNS BRI AR b Py 8 2 7 5 A 1
FRREN A SR TN Fs AL FR A
PR, S T AR RAREE AR AR PR R B KR
IIVSE S YNE A A SONEE ¢ U39 G S

TEHE SRR DR R, ARk A 5 8 N T B 2
SRNBE, DR N AR K AN B R . Fy AT dE—25 0y
RN

ROINCE T IINED
F,=

NG =1- W (13)
Fs NEN ORI, Sy A K & ol i
He 2
1.3 BHOBRAMOEEE ZRY LMD SR 7555
EREIR SN -, faf ik B el it 4y &
FRR R, DB G A Tk, 2R
oM yS Y e AR IR Z IR &, B AR MLHEP . i
LMDI 3 ik 43 e AN FAER 22, BRI -5 i o it
AT DAAH ELEE e, ST TR kR, RS2 2 T A
F o ASCHRBE (12D, BHIER A & B0 AR HERUS &R
TCY, 43 T WY& & Pk B HERUS B TCT AR YE Ang™™
(IR 72 0] LAAS 21 DA T Fe vk 7 R AN NG 23 i«
D=TC" /TC® = Dy +Dy. *Dy, Dy, *Dy,  (14)

ATC =TCT —TC® = AF, + AF, + AF, + AF, + AF; (15)

AR (14 A (15 7 BT Tedd: 43 il Fmik - it
MR, Hh D ATC filFRgid T ¥ &Pl ik
EIE K RIS K & . Dy, G=1, 2, 3, 4, 5)
FRRF BRI, BB ER (FD. Rk
SERJIREE (B BRI N IRIAE P2 (Fy) Sl
AT (Fp. BNCHEK (F9) 25 5 FR 20 & Holk ik
HERE K, AF, G=1, 2, 3, 4, 5) RRZTER
TN, BE RIR 5 iR 4ast & R AR oo & 450l
TRHERCE AR . BB, AT RIS E R
THEAR BT

Dy, =exp(2Wiln(FkT /FkO)J,i=1,2,3,4,5 (16)
A@:Zmumﬂmﬁm#7¢yzu@«5un

A (16) A (17) RoRSEZR Wik o g Ak
IR, Hod w, #ox LFLFY/L(TCTTCY), L(a,b)=(a-
b)In(a/b), a#b 8 L(a,by=a,a=b,a,b TCHF K L.

2 HiEKRESAE

AT 2000—2014 EHRE 31 A (. X)) K.
4oL EL RESMEEFHAERE. BROLE. K
%5 R A [ N N NS b N NI O E G TR A A €T S
BT (hEAMSGHHES (2001—2015)), HA. FRA.
FERL BRL B AEESERIERET (hES
THE% (2001—2015)), i & & A7 FH o S AT AR 2
L BRI R AR N E. B KERNSE
PR B H AR B (A E AR 7= b R AU 38 B 4
(2001—2015)). BlAE Hr AW A W, B 50R
SHEUE T AR N CREER A RISy, B 1 42
AR N DRI N D i geit, A A ST PR RN
PR AN B AR, AR N BRI N 3 35



14 Ll THE2AH (http:/www.tcsae.org)

2017 4F

KA CHEANDMgLSETFESE (2001—2014)) K&
B PAMTRAEFTRITFESE 2015). ABRNMAEEET
P, ACRL 2000 o5, R A . B0k
FEAEBAT A . BB 2, BT &S
AT HL S . RRE S S B AL 7 AR AR R AR
PAFAE D RERIS, NI SCRI %48 T 19 80 P 3 (e
ITIERR.

3 HER55h

3.1 HPEBRBRHERE RS
31,1 FAOLERHEARE oM
RIHHTIEFE31E (. X) BHOLBHEK
B34 & HOW R HEBUG B AR LA % R R A
RTTRR TSN PTEAE . 7E 2000—2014 4E4: [H & Bl ik
Hem e s 13 742,256 J7 t 38K F 15 056.346 Ji t, E¥
HIE 0.654%; #E—D om0, 2000—2004 4 H &
ML B HE U B LR 2.116% 13 B 18 K, 2005—2007
TR CAAFE S 7.538% [ B SR R B, 2008 —2014 X
DLAEIA) 1.612 %38 J52 387 s 384K o [R] 1 ] 42 389 K 358 1 s Ak
WA, B A & PO IR BUR &R 9 3 AN B
1) g ETF B (2000—2004 4F), BRHAEH 13
742256 J t BKF] 14 942.790 Fi t, WK EREL
8.74%; TEZM B, %2 20 t2d 90 A 5 M & %
BRI, A IR S R R, AR RO R
g, Nk, B T I g A A 0 R AR b 5 A 1 R
K7 7% e & Ol I RRAR HE3E BRARE AL L Fm 1 A0 AT 72 Ak 57
B s 55— 7 T B A B R E OB B RS S & A
A RIS Y. BURE S 7S 4 R B T AR i A e
RO, RImERE T & POl ok kR, 3k 3 EE Aol
TRHEBU I BT 2) 2RI BEM B (2005—2007 4,
% B & B BRSO B 2005 4EH 15 813.828
it 2SR R FE 3 2007 416 13 519.669 J5 t, BEIEIE 14.51%.
RIFRLET: 1999—2003 4FH EHE M MR RK H e 4t
W, H 2004 R E AR EMSRERE T RK, REn
MRME Bk Nk, EEXFGEEGFERA SR, 15
BRI RME . RE. ENERAFEERERLD; 5
—J7 10, TR BE B, M B S i M X S
TTHEFEHE, sIRTRMEEEREEHFRRENK
R RERY. Rk, ZM B B E il R R R SR
EERG 5] R I HE R KR, w45 8w SOl
HEBUS = 2R IR, 3) ZR12 BT B (2008—2014 4F),
% BEORAEICR M 13 679.187 73 t BHEK 3 15 056.346
Tt FIHGE 1.612%. FAILEHETET: B ERE
FReRfa b=, Wi s sk ikE 7K, 55 2000—
2004 FEHARAHEL, X —Fr B KPR, REEE
RN BB RN F YN 1) 2 B4y B, Rl i %o 3 ol
USRI A BT RS SRR, & &7 iR B
eI K, BIEBE 2000—2004 F B EE/b, Hn -AE
R, ERM%HET (B & FRERHEL R g
HTAEFTE. (EEERRESE - A FEHK
(2011—2015 4F)) &FE30fF, K Iyt & Bolk 7758 Wit

M5 FN, B0V REL . Fit, =
SRTE UL A R] & POl SEI RS K, (H T 75 SR ik 2z,
A FEEARIKP B8, BRITAEAT & BOW AR 8O 6 B
% F 2000—2004 4F .

&3 2000—2014 FHREBEH £% HEAMTEC HKE
Table 3 Emissions of standard C of animal husbandry by
lifecycle assessment in China during 2000-2014 Jit

py

Y TCroraL TCcz  TCey  TCsw TCcp
ear

TCsc¢ TCsg

2000 13742.256 3 143.013 68.095 5020.833 4856.477 650.673 3.165
2001 13632.153 3001.900 65.567 5037.106 4946.037 578.240 3.303
2002 14180.884 3172.666 67.220 5178.951 5098.799 659.767 3.481
2003 14684.516 3244.002 91.833 5383.257 5322.688 639.020 3.716
2004 14942.790 3324577 72471 5456.900 5421.587 663.320 3.935
2005 15813.828 3491.955 76.209 5723.719 5777.379 740.349 4.217
2006 15259912 3436.433 71.691 5421.687 5571.273 755.064 3.764
2007 13519.669 3 688.716 74.898 4385.787 4715.442 651.030 3.796
2008 13679.187 3770.573 77.424 4334.151 4852.761 640.269 4.009
2009 14300474 3942.140 78.733 4509.470 5113.900 652.098 4.133
2010 14341.106 4064366 78.533 4426.104 5105.112 662.765 4.226
2011 14247708 4098.799 77.845 4352435 5067.549 646.816 4.264
2012 14 567.320 4224.845 79.003 4367.622 5218.651 672.786 4.413
2013 14753.960 4258221 78206 4390.716 5285.595 736.771 4.451
2014 15056.346 4328.419 77.473 4495.573 5407.081 743.260 4.540

AGR%  0.654 2.312 0926 —0.786 0.770 0.955 2.610

1: TCroraL AEALEBHEE: TCczv TCoy TCsws TCepy TCscr TCsg
S AFOR PR . FRRE R SN T MR BREE. #E IR
fiE FEEH RGN E G WMINTE 6 M RAMBRAE. AGR NFEHHK.
Note: TCrorar is the total carbon emissions of animal husbandry; TCcz, TCcy,
TCsw, TCcp, TCsc, TCs represent the carbon emissions of feed grain planting
subsystem, feed grain transportation & processing subsystem, gastrointestinal
fermentation of livestock and poultry subsystem, energy consumption of livestock
and poultry raising subsystem, manure management subsystem, livestock and
poultry products processing subsystem. AGR is annual growth rate.

3.1.2 B RGRATBRHRE AT

M 3 A, TRPRAE . SREDRIN T, e
RE. BETFEFEREM & iasiin T 5 AN iR
AR RGBS, HAEWIEKE SN 2.312%.
0.926%- 0.770%- 0.955%K11 2.611%; 5 ik 5 NIHEFTA
M), & & 8RBT PR E T 2000—2005 Fi% 0
FHETE 2006 G AR R, TS SGENCERRBY B
2000—2014 FEELIFEH N 0.786% . ML ERRHE RS & 1)
VIR RE, BEE AR ISP RS A R HER
BB TERRIE, 2000—2014 ERE SRS E
) e 51 A Ak I B 4 A 29.76%~36.95% A1 34.87%~
36.53%; TARLRR AR AL O RRHE R BT o5 SR 2
ThHa%, 2014 FEH 5k 28.75%, % 2000 FH#EE
5.88%. 2000—2014 FHEHRIZHIIN T.. & & 1AF=FERE R
B IS 0 AR S8 R HE O & B AE 4 R 0.52%
4.64%- 0.03%, HAFFRHEBEZIERA K. N 2000—2014
ER IR T IR BN R, F MR BN P HE
TR : FEEFERSG (5 184.022 /i ) > % HmiE
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R (4832287 75 ©) >TAkLFiE (3679375 50 >E&E
IR (672.815 Ji v >HEHSH (75.680 75 ©) >&E =i
T (3.961 /i t).
3.2 2000-2014 FHEBKRIKHIMET W INEZE
Nk

a5 BRI E T H A RO RsHE AR A R
K/ANFAFREE, A SO T SC o i ) & ol iR 3 BB
AAERE, B AIR (15). (17) WIS s A 3 o
& POl HERE AT 2 fE, 7R H 2000—2014 4
WA 3 ANEYBE 5 RhEZ IR R E 6 H E B PO AR HE R R
FERE (R 4). HFE 4B R:

D B8ROV HEREE (F)D &RV E A
AR PIIHEER, XA Fiv Fay Fy (F3. Fs 85%
RNIE, AEATHYE) w51, 2000—2014 FEHE, BT &

Mol A =2z (Fp) 3R 3L0D B B0 R 7 645.442
Jit, WEET X HARAA G RRR R (F) A
W Z (F X BP0V HEB I HIE R, P R ot
BRE 54 1 863.110 F1 7 174.013 Ji t. IX—&5 K,
i v B AL 2B P R SR Rk b B RO B HE TR SN A RR0E
7. ik, fEdEESOLPOER RS, SR
TME B YOk A= BUE, Itk & ML R & ol A
FEAR, RG] T DAAR IO AR A e b /N Y B ol A
PR AIR B Ok AR, b & Ol A P AR S
AINBLL BERIE SO AT A, AN AR AL AR 2910
MIEARAL B Mol A e T R AR B2y A r ik i, 264
B RS2 B PO BRSO o 2RI, DR R (R
fIHER KN EFREEAMEGA LY, HEER
JEAVIMEEE R

F4 HEBRVRHRS SR 0ERS #

Table 4 Decomposition of impacting factors of total carbon emissions of animal husbandry in China Jit
L B ERN By PR RN 2 N oL YN . .
W s oteaon i oy FASRMIE  LASS SRR A i
. ange o . . Ty Agricultural structure . A Urbanization  Total population
Period emission in animal production adjustment (F>) Agricultural productivity gains F rowth (Fs)
husbandry efficiency (F)) J 2 per agricultural labor (£3) (F9) g 3
2000—2004 KL Total 1200.533 —-3473.057 1641.128 3 573.967 —-838.460 296.955
4F3) Per year 240.107 —-694.611 328.226 714.793 —-167.692 59.391
2005—2007 KL Total —2294.158 —-3513.287 -711.115 7 343.920 -5569.119 155.443
43 Per year —764.720 —1171.096 —237.038 2 447973 —1856.373 51.814
2008—2014 J e Total 1377.159 —479.098 —2793.123 4 996.668 —766.494 419.206
2] Per year . —68.443 —-399.018 . -109.499 E
F L y 196.737 713.810 59.887

2) RNEKEE R (Fy) Wb E & SOl s
[ Ak 52 B IE 1) B Sl [ 47 [ DR N AR SRR R . R 4
R LAE F, 2000—2004 4F F, S E & HOl B HERUY K
MIEE 2z —, IS5 R I acHE L & 328.226 77 t5 HLAR
M=, 2005—2007 F12008—2014 £, F, ¥R &
WOV BRAEBCE 43 )ik 237.038 J5 t A11399.018 /7 to F LA
RITET, 2000—2004 F A B3I FI 5 KK AT R
AN, HTF B A =206 R m T RE Y, Rk g5
TR 1 25 B2 B WOl AR A BRSO B AS W B - CRR 4
CRERMNSTHFESE) BEEEHT, 2000—2004 4FFE 4L
b A MR EE B B 29.67% ETHE] 33.45%), AT F,
BCA B PO R ARG K W R R 2 —; M2 T, 2005—
2014 EHAE], o EEEAL IG5 R K 7RI =,
WA R R TR, MEIE S s A Aol ikl
MeARN . B AR WAL P . S E R
IKFEFRIA AN A P15 3 T 5 22 (B AP, Al 4h 1 i
45 SR B MO 5 AR R EL AN R B R (R
ERAM G ) EEE 51, 2005—2014 F &40k~
8 5 A S EL I B 33.47% R F%3] 27.96%), A
1M Fy B & PO R HE R B2 R & .

3) Bl NI A =g R &= (F) SFE ol
TRHEBCE R B I R KBS . 0 LA 4 Pk
AL, RSB BENFESERE, 2000—2014 4 5H[A]
Fy [FIE R BRBNAE FH#02& i K, 2 S0 [ & Holk ik
FUEE A K i N EE R 2 . idi SCRTIA, 2000—2004
SRS 1R ] XSt T — R B PO AL . RANK

Ji VAL B3 o 8 PO A8 7= S R B IR, TR T & ik A
FERL RS R 2005—2007 SEHAE], TR EE
FRAL B PO AR SR R B, BRI & & 7 AN R K
B R IE Bk, ARYE P ERMGOTHES) B,
% 2000 FEABNFETE,  FALAM N TR A= i e
2005 1 3 614.31 Jo/ A\ _EFHE] 2007 4Ef) 5 385.70 0/,
IR 22.07%, KA F3 5 & SOl AR (2 3
FZJEIERTE: MEEZ R, 2008—2014 FEiA], BT &4
SR TSI, EARE N TSRS A, (HBG
OV BRI I R 0R 22, R e 30 fa) B Al N ol 2B
FPAR AN H 2008 FEf 4 620.23 To/N ETFE] 2014 4EH 6
467.68 T/ N, FHWEK 5.77%, A 2005—2007 4]
19 26.13%, DRI F5 508 8 POl e HE BSOS K 1 7 H SRR %
AL, At e kRS, RRATSHEFRIRBE
ANWrmee, HEBHOL AN AE P~ Lo et %, AT
MNEE AR A = R PR > AN W3 5, AT R B A0
BRHEBN K B N EE )

4 WHARZE (Fy) &b E & Sl X
—HEBEK K, MIAE K 2000—2014 FEIRGEIL IR Bk
MERRHEBCN 7 174.013 T3 t, AR T BP0 AP SRR &
(FDo WEALEENE A R & SOl bR HE O 5 32 27
FUUF 4 i &%, WK A O m IR s
¥, SEWD TR EN TSI, BB IS,
B AE P20 T %4 FEEBCEM ST, &80lkiA
W F A% 40 4 i AL ) A AL R SR 204k F IRk B 4k A=
PO A, BERE SO AR Lk, Wk
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Hsha st kg, #miink RFERFLIRN, BT
A IAKEE R B B PO RSB T B 195 28 3, WL T
SO L AR T A i I A L S B DDA Bl B AR
M B O A Uy SRR JE DR BRI T & Bl A
AP LB 5 4, S A B RN,
BB HEB AL A R A BN AR IR R AE
EFR, B ARHEEPY . 2014 LR A T S
SN E, oE RS KT A 54.77%, TidbT
B FEAR AT I 30%~70% I 3 AR Ak PR A iy
B, DR RT AT, A5 — B 1) 3 B A0 1 DRk JeAT)
A A ek v ] O B HE AR ) B R R R

5) BMAOMKEZE (Fs SN T 4 E & 4ol
HERL, 2000—2004. 2005—2007 1 2008 —2014 4F 3 /M
B AR I i i HE R 433 59.391.51.814 F1 59.887
Jite NOWKSHEESHMFHERIGERG A, P8
PhEPOlPuE R . R E AN DEEECR, 2000—2014 4F
Wi, fE— W REARBEET M TRERERT, F
[N AR IR 0.55%, DRI N 36K DR 20t & 4ok
TRHE O A B A, 2016 FHEHT (AOL
HRIEFE) WdEL, —xRFAIGERAT 2 A
T, ATUATIIL, BEE —FZBURMSLHE, HEARRAD
WK RN Z A BT, A e N DK R R &
BOWRHE RN K FIPEREVE F 2 B 5.
3.3 FEARBHILZEHFITHUEMEZNTEHES
S

D B8ROV HERE (F). NESTTUEE, 4
B 31 MG (. XD 4, Fyst s X & SOk dE ik E
7R A I3 8 B ) SR B RS, 56 B At BR Bl 25082 T LR B
B B YL95 (Fy>|FD FIREE, 482 HIR (FF)D
Ab, FyEB RN A5 X & PO e KR &= . % F
WD B O RRHE R 248 E MR EINEF, HEA R 10 £7
P X 23 AR, JEE . PO, b, AERE . B
Wit = oM. 2. B, WLEH, X 104N
(XD #ETHE&ERO RS, HPHRZEL. Z/F. 5
AR E R X, HR 6 MIREE7IX,
J& T B R BHACX . X — S5 R, HE 21 At POk,
H ] K 7L B A 2R P A A b X A R B, SR
BHOAR A 77 X B S A L LA P2 KT, BRI T2
WRP KBS REFTLI, WAL T &
WOl AE P2 35 X ) & POl e . HE4 S 10 ALTHLX 43
ARTLPE . ER, WL, Hl. TE. W, b, 48
. by, R, by, Hilt. EERMTE 44 (6.
XD A EE K EKFERM P SHX, mHER 6
AMNPNE TR KPR AR E EAX . SarE (R
BAD WE, BT HBHBOLAE R AL A E L1 KT
K, PURRAFAERRIME S /AL & Ol E R 77 452
TEPE, DRI DASE R i K R B & & R A2 6 b #E Y7
138 & IR AEE R E AL, R Fy 5 X S X
B O B HEBCE B A RIE A B T S 2 DL T B
. HTHBPOLBRABE S AN, BIEH & Aol

AR R, Fy W s O R SR R S A+
DHR.
*5 HEHRERVRHERZLFMERD
ZEER S (2000-2014)
Table 5 Provincial differences of impacting factors of animal
husbandry carbon emissions change in China (2000-2014) /7 t

X Area CEC F F, F; F Fs
Jb5 Beijing  —15.94 —42.54  —14.65 4976 382 29.69
FH Tianjin 9.6 477 153 1732 -1332 2567

Ji[]t Hebei —135.98
174 Shanxi ~ —0.65
P51 Inner
Mongolia
37 Liaoning  258.09
FMgilin - 96.99

—577.07 -203.14  847.64 28549  82.08
—200.15 4344 27051 5271  25.14

322.68 —569.75 93.11 83193  -81.03  48.42

—287.91 9277 48825 5836  23.34
-307.28 0.76  433.81 -35.59 5.29

BRI
o 25136  -566.89  18.15  809.08 -30.58 21.6
Heilongjiang
_|-iff Shanghai  —33.06 2578 2346 3534 3034 1118
{LJ5 langsu ~ 3.34 1677 8942 43595 -199.61 24.12
T Zhejiang ~ 2.97 7957  -1.54 81.1 2172 247
i Anhui - —90.55 423 301 37967 -52.6 8.39
#@ Fujian  27.99 -33.19 5197 13198 -33.66 14.83

VLVG Jiangxi  54.65  —129.81 073 17996 2391 27.68
L7 Shandong —96.28 —1090.29  17.94 1266.54 -383.13  92.66
VARG Henan  14.06 83272 -3.05 99729 -163.69 1623
Wb Hubei 12395 21593 7306 47216 4558 -13.64
PG Hunan 6595 27073 —173.61 53927 -50.07  21.09
J"% Guangdong —21.71  —239.14 —63.19 38629 -202.92 97.25
J7U Guangxi —47.17  -376.51 9545  466.63 —73.09 3125
#Fg Hainan ~ —3.26 —46.77 9.49 4035 —19.15 1282
HJK Chongging  59.87 9054 3454 27094 7832  -7.67
Y1 Sichuan  156.56 ~ —780.62 1581 1129.58 —179.17 -29.04
#t/M Guizhou —15.58  —442.42  11.03 46523 4495 447
=W Yunnan  63.67  —45845 142 58646 -121.34 5842
PUjel Tibetan ~ 46.54  —17043 3504 11921 1591  78.63
75 Shaanxi 3027  —-357.86 1629 39611 -99.07 14.26
Hift Gansu  123.29 —76.02 12828 37477 5204  4.86
T Qinghai 1622 31146 1139 38554 —82.65 36.18
T Ningxia 2279 -64.67 —17.5 10844 2094  17.46
Ji9% Xinjiang 8397  -382.37 1883 51299 -1272  99.38

E: CEC ARRHREARA .

Note: CEC was carbon emissions change.

2) RAVZEREERGR (Fy)o WE 5 AIFH, F, X
5 M X B O AR HE A LA IR S 32, kb R R
76 50 Ji t LA EHIX A 8 A, 44 /b & 1 4 x5 i k2
MR wdbs WS HR S TP WoR. e, T
HRAAREE, FoHoeh AL s E HEROK, 1A 203.14 75 t.
P s, Fo A& B0V BRHE e 3R E AR /N, FE3
WRHEBCRLE 30 75t DLERIBIX R 3 A4, ik
FMRUCHN S L LT MR, HhAZEEaRk, &
93.11 J3 to WA 5, 2000—2014 4E F, XF 4= 31 45 (1.
X & PO HEBU > B8N 75513 T to 35T
AL, Fy 9800 8 B0 BRIkl X 3 AR - Hp [ A 4R 356
DX CHRAT PERR AL ), I st X IRAEAL & /K P
B B DB AR T A R SR AR ML AT B T PR K
JRPL, BT DLk i [X Al 45 F 1 3 1) 465 SRS B b 7 AR AR
Mo A R B B, DRI BE SR BRI T B A0 ER T
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Fo it it & Bl HEBAE in e 30 757 ¢ LRt X R R
B KRR, R g b i B 1 45 52 & ol B g A
ETE, T & POk .

3) PR AN PR AR R (F). R S
T DUR I, Fs 25 850 B S X & POl BsHE A 3
KM EED I3 HALERRK, 126654 Jit, RER
AN, N17.32 T3 te ARHE By B ECE B0 BRHEBOE n & K
FI/NHER, BEIET 15 R 50 AR, PO 3]
M.odb. NESH. BRI, =, W, HE. L.
WG TP BN TLOAAIEEAK, X 15 A (. XD
SRR 2 38 HPh NS =, HrsE. 7.
M54 (X)) A EGEEFEAX, mHR 10 4K
HEREEX, ETARIESRLX. HkEE, BT
B O A = 23 B TR, DR i g A X AN
A B B0 X H AR ROV R H B S, S ARHhd K
BP0 AE = R, 3 S B0 e i (X & SOk BRHE A
Wrihn. LA E, BAR Fs 3R S R A R0 ek Rk as,
HAZ R 0 22355 R 7K P 358 i 46 40 1 8 0L B HETBC = 1
WRKAEFH AR, RS X & RIEIGREE 21
REENRN I mARR A=, R S FiR,
Fs 5P BP0 m AU dE1E /N 5 AN (D 05l
Kt B e, AL AL,

4) WHEARZE (Fp. HE 5 TUEH, F x4
31AME (s O & POk RHE R B 53 1) 5 ) 3K
RN, Foro R 10 & PO R HEBAEm R E iR, N
383.13 Ji t, X REHHPGENE- AN, N 13.32 7 to Fybf
B PO BRHERIHIE FIAE 80 /3 t LLEMIHX A 11 4>, %
FLaHA R BNHEFARYCON: IZR s Tk T 2R, TR
VUl IRE. #iEE. =pd. BeiE. HEAINS . WA
o, BreE. zFg. BRE. HilMAN S E T E G e
BHOLIX, AR, b IR, DU )RR RS 2 o AR B
BHOLA X, X X B ol iRHEBUS B, Bl
RIBIKTRAG LIBRAN s Rk, AL R P ek Xt
P IR e X B B0 B R A EERER . thah,
2000-2014 F=HAMRT RN HS BT R E T 3 £2.(2006
FLE—EHATEANOE —KE), DEAD a0
Eefilh 5, BB AR KB 55% B3 68%,
w1 13 ANE A, BT AR 2R & SOl
He i E B I AR .

5) BANTEKEZE (Fo BRI, #id. EBRAS
M4 () 4, BANAEKR (F) X EILRE 27
Bl XD B E Ok aRHES B A B B 3k E A (R 5),
Horpograiak, N 99.38 Jit, Hilis/h, N 4.86 Jito
% Fs IR 1R RS R8 R B/NEET, HEAA R 15 ALATHLIX 43
BIAHETEE. TR, AR, Wb, PO, . RS
T TV, bRl TOVE. REE. L. WD AT,
HA AR iR, wdes dbss Wi, REE 095 7 4
() 2P EEELERKIEX, HAOAMEEINE S
F K, WHEE KEMADRA, B K&
MOV B HERUR IS BEE B . 1, 2000-2014 EJE 5T,
KRB RN DGR BIA R T 55.72% 51.55%

A124.09%. LT E, H& 6 MEXIALFFEEHLIX (VT
P PkRAD), BT EFEAIX B R T B IR AR
RIX, HIRs Tl &k KR, Friginm Ay
AR K A AR TR AR T AR R 8, TR N D K5 &
BOWAHE R A2 32 153 B &2

4 & ®

KA A EHPEENN R 7 2000-2014 AE b E &
POl BHERG, R KAYA fHE5 0 R AR LMDI %
R, K & PO B HE K Bh R 5 i & POl A 7R R
(FD~ B TARE (Fy)\ PR FARO A P I 26
(F~ W (Fp LLERBANOK (F) %5 KREK,
MBS 23 2 AT E RN T 5 KREZE X E & POk sk
IR FELE, WIS

1) 2000-2014 4,  E &Pl mHR U 2l 1.374x%
10% t IK 3 1.506x10% t, FIHE 0.654%, HP&EEH
iy T AN S5 (0 5 B 2R G e LB HE ISR, W o il
B O AR HE S & L 2GR FE A 29.76%~36.95% 1
34.37%~36.53%.

2) B2 2 NETHRE, BHOWAEFBERRE R (F)
AL 2R (Fy) AR B B & POl s 5 1
e 2 EENE. RAEMTARERN (Fy) X E &40l
B HE R AR A S B0 el OE 171 SR Bh 85 R 97 7] 3R B

3)2000—2014 4E BN AV 57 8 S AR = R T 2
(F3) 2 5 80rb B & 4ol f HE B 77 41 K i B0k 2 22 A
K, IR PR R & O ORI BE B Lk X & ol
B HEROE KA A AR 5 B

KXZROHETI, REFHE T & RGP
W AR TR R A A e B 2 Ak, e DR
RARBET LA ERE, F1U0 % 2 sh Wi & k) fho i e
AW RRHE R EE R TN . BRAh, AR SO B T B AR
VAR HE U 22 W5 DR 2%, Xk DA 4 THD V8 5 R 5% PO AR 5
WK E ISPV FRET N KFA T, R
AR B, RO E RAEAR S BRI
Jos AHABEHATIRN T, XA G ST .
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Decomposition of impacting factors of animal husbandry carbon
emissions change and its spatial differences in China
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(1. Center for Central China Economic Development Research, Nanchang University, Nanchang 330047, China;
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Abstract: Animal husbandry greenhouse gas emissions account for 18% of total greenhouse gas emissions of all human
activities, and have become one of the most important contributors to global greenhouse gas emissions increase. Using life
cycle assessment (LCA) method, animal husbandry carbon emissions in the 31 provinces, municipalities and autonomous
regions of China from 2000 to 2014 have been comprehensively measured. Based on logarithmic mean Divisia index (LMDI)
method, the changes of animal husbandry carbon emissions were decomposed into the contributions from 5 factors, including
animal husbandry production efficiency, agricultural structure adjustment, agricultural productivity gains per agricultural labor,
urbanization and total population growth. Using the data of animal husbandry carbon emissions measured by LCA, the driving
effects of the 5 factors on animal husbandry carbon emissions change were measured from the spatial and temporal perspective.
The results showed: 1) Total amount of animal husbandry carbon emissions in China increased from 137.423 million tons to
150.563 million tons from 2000 to 2014, and its average annual growth rate was 0.654%, of which the carbon emissions from
gastrointestinal fermentation of livestock and manure management systems were the 2 key sources, accounting for 65.58%-
73.23% of the total amount of animal husbandry carbon emissions. 2) No matter from spatial or temporal perspective, animal
husbandry production efficiency improvement was the most important factor to restrain the sustained growth of the animal
husbandry carbon emissions; the increase of agricultural productivity gains per agricultural labor was the most important factor
to promote the sustained growth of the animal husbandry carbon emissions, which was particularly outstanding in prairie
pasturing areas and pasturing areas in major grain producing areas, however, the effect of the increase of agricultural
productivity gains per agricultural labor on animal husbandry carbon emission growth was limited in developed areas.
Population growth was another important factor to promote the growth of the animal husbandry carbon emissions, especially to
the developed areas with massive population influx and the ethnic minority areas in most western part of China. 3) The
increase of urbanization level ranked the second to restrain animal husbandry carbon emissions from 2000 to 2014, while the
effect of agricultural structure adjustment on animal husbandry carbon emissions changed from positive to negative, and this
characteristic was particularly obvious in eastern-central China with higher animal husbandry efficiency.

Keywords: emission control; greenhouse gases; manures; animal husbandry; driving effect; logarithmic mean divisia index
(LMDI); spatial differences



