55 44 55 23 1) S & 7 i Vol.44,No.23
2024 4 12 A ACTA ECOLOGICA SINICA Dec.,2024

DOI; 10.20103/j.stxb.202310302350
2R, 25T B BT D P DR 3 A B R HE O, AR A5 241, 2024 ,44(23) :10662- 10675.

Li H P, Li Z X.Research on greenhouse gas emissions and emission reduction effects in pastoral and semi-pastoral areas of Xinjiang. Acta Ecologica Sinica,

2024,44(23) :10662-10675.

BN X FHXIEESEHEREERHERR

SEo =
FHERE ETE
T E A RS AEABE, L 100872

FEE  F OIS FZM BN HECIR 2 — , N4 1) 1 38 A T2 1 8 Aol F e 1) s BEHER R . AB IR T S 24 3h ) i T T8 BT
HEC 4 e 2 Bl U™ H R I S 0 SCRE R i o [ DU SR A IX 22—, SRR 5 LA DX X 38 A e HE 3 B s A
R LM T AT NPP B A AR i FAON ™ 8 45 22 U580 , 0 43 b DR AR A6l R0 HC 7 i RS 20 A s X A 1Y
23 () A3 A R AR AT 44T 0N , 3358 WU it 24 28 14 o 18 F e HE s B %o HL A PR e HE O 0 A 7 A 0 5 5 M 6 0l R R L
1), A SRR X 2 L DX SO RSB 2 A 333 S0 I %) AR 7 (1 e i B T L2 (W REAIE 5 256 2005 4F 1 2020 4F Y Bk HE i
SRBEAR TSI S RNTE Ak T SR A DX X Ol B W HE H AR 5 AN ) X 1) S BRAR 0 5 AR 4% 2030 AR HE H bR B 4R PR iR £
T 255 A5 2030 45 1Y 3 POl HE ) 1923 18140 A RRAE FNBRHE U . 45 SRR B . (1) 2020 A7 S X 2 4 IX 38 il HE IS
20 7068.06Gg CO, 28 | Hirb 4 718 B HERT Ry 148.17 Gg; (2) FrEmH X 2 11X 35 Ol Y 2 b O 77 (1 B HE R 2 1)
SEBIE S 307.08 kg CO, 4 it/hm’ Fl 5519.81 kg CO, M/ 70, FEF-3/KF 152 A T 2020 4R5HE HAw 5 (3) B 23 ) A7 7F
225 51N 56.56% Fi1 38.23% 14 DX R 1 s HE TSR B8 w7 (1 Atk HE TS0 B oA S R lcHE B, BT JR 28 Ll R Ll G AT AR A5 M B B
O R 7 70, A SO R b e Bh 3 Ol g S R

SRR A DX 5 T AR 2 W i 5 T e R ; 7 Ol Bt AR

Research on greenhouse gas emissions and emission reduction effects in pastoral

and semi-pastoral areas of Xinjiang
LI Haiping*, LI Zixuan

School of Ecology and Environment, Renmin University of China, Beijing 100872, China

Abstract: Animal husbandry is one of the main anthropogenic sources of methane emissions, and enteric fermentation of
cattle is an important source of methane emissions in China’s animal husbandry. To realize “dual carbon” goal, it is of great
significance for animal husbandry industry to assess methane emissions from ruminants’ enteric fermentation accurately. In
order to explore the status of animal husbandry’s carbon emissions and its reduction in pastoral and semi-pastoral areas of
Xinjiang, which is one of the four major pastoral areas in China, multi-source data such as land cover, vegetation type,
NPP, catile inventory and animal husbandry output at county level were used to classify grassland types, estimate grass
yield and calculate theoretical carrying capacity of grassland; the spatial distribution characteristics of cattle was predicted
and analyzed, and the methane emission factor of cattle’s enteric fermentation in Xinjiang was selected to calculate their
methane emissions; referring to the emission composition ratio of China’s animal husbandry, the total carbon emissions of
animal husbandry in pastoral and semi-pastoral areas of Xinjiang were estimated; the spatial characteristics of animal

husbandry carbon emission intensity of grassland and output were estimated respectively in pastoral and semi-pastoral areas
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of Xinjiang; combining the calculation results of 2005 and 2020, the achievements of carbon emission reduction targets in
animal husbandry of Xinjiang’s pastoral and semi-pastoral areas in different regions were analyzed and evaluated; based on
the 2030 emission reduction target and grey prediction results of cattle inventory, the spatial distribution characteristics of
emission reduction pressure by 2030 and carbon emissions of animal husbandry were estimated. The results show; (1) In
2020, the total emissions from animal husbandry in pastoral and semi-pastoral areas of Xinjiang were approximately 7068.06
Gg CO,eq, and methane emissions from cattle’s enteric fermentation were 148.17Gg; (2) The average carbon emission
intensity of grassland and output from animal husbandry of Xinjiang’s pastoral and semi-pastoral areas were 307.08kg CO,
eq/hm” and 5519.81kg CO,eq/10" yuan respectively, achieving the 2020 emission reduction target at the average level;
(3) Due to spatial difference, 56.56% of the area did not achieve the target to reduce grassland carbon emission intensity,
and 38.23% of the area did not achieve the target to reduce output carbon emission intensity. The pressure to reduce carbon
emissions from animal husbandry in places such as the Altai Mountains, the Tianshan Mountains and the Ili River Valley
remains severe. It is recommended to strengthen grassland protection and promote animal husbandry’s green transition and

upgrade.

Key Words: Xinjiang pastoral and semi-pastoral areas; emissions of greenhouse gases; cattle enteric fermentation;

methane emissions; carbon reduction in animal husbandry
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HEHOOH A BRAAS AL AR ISR B B S, RAE i K B T B F Ol CH, A R EHEROED BT ™
R 2 ) CHIBHER 77,2022 47 65 ARl AR A s HE TRk St 58 ) 8 1, 31 2030 4F 3 ik [ 4 sh
J 18 2 e HE IR B 1 — AR AIK . 2020 AFBTERA: A SR A ) 4 ] 5.529% M1 13.61% , 4y FN SSRGS ., &
SR E A S AT 2R A 7 AN R SR 77 % R e A X R X Y (B E Ol &
JRB RS, A R R TR A F I RAR FRFHU 2, 04 B K PG (I T 4 B ME, B4 3 I8 0E % R
AEHYFEIEER, B PO SO R TIAT S5 RE D
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Fig.1 Spatial distribution of pastoral and semi-pastoral areas in Xinjiang
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Table 1 Data sources

Ky K 25K Bt R IR
Data type Data name Data source
B Kt 30 K - b B o5 AF B A 4 Yang J, Huang X!?!
Raster data Landsat8 OLI_TIRS TS 4F =M s (B 55 = (https ://www. gscloud.en/)

1:320 J7 v [ Bl 4] (PR E ) (2]

MOD17A3HGFv061 500m NPP 7= S [ Hb TR SR https://Ipdaac.usgs.gov/ products/mod17a3hgfv061/)
ESae76 AR X R 1 R HHFR S X K B (https : // www. protectedplanet.net )
Veetor data 1:100 J7 o [E MR R 4R U R 2= M AR - & (https : // geodata. pku.edu.cn/)
it AR B O E B — A NN
Statistica] data B CHrimseH4E %) (2005—2020 4F)

BrimAs WA R EPS ¥4 - & o FE A AR %2 (https :// www. epsnet.com.cn )

rb [ & O BRHEL LA FAOSTAT (https://www.fao.org/faostat/ )

132 THE7ESHREEFE

AR 7 ) OIS A R A S RGN E POl B B B AT SR TR AR
ROFRIS 28 7 2 i 1Y M AR FR A 4 B 22 JF 3 T RO 2R R | DR NPP X s b 7= B i e BLS 38 & mEA TA 5 . o
AR AR B W - ¥ (= RN Wy Rl
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FHP RSR, A R AR Y s 1O S KR B 149% Y i G BT, o SRR SR
f) NPP & MOD17A3HGF £tdls 7= , 4 2 N ETA 8 d GPP EeA/EH (PSN) 7= 5k MOD17A2H H) &A1,
T EE IR 25 A 1 ™ B

ARG CRIRFEHA PR 1 BOTHEE (NY/T 635—2015) ) K (el SRR 2877 i A5 A B R BILHE (CCSB
40 LY) ), BIS#EFE EAE AR
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L= suxad (2)
X, 7 MBI E B (PREFE AN /hm?) 5 E HBCR T & AT HE], BL0.6'7) 5 UR I R H b R R, 5%
(RER R A B B o BT ) v ) DU R JBU ORI o3 O 390 5 SU a2 ok 1 HUAR TR 45kg , H T AE 1.8kg
FRUETFBAELR s d Ry 365 . AN[EETHL TS5 2.
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AD, :—xSC>< (3)
Z A,
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Table 2 Parameters for hay yield and theoretical livestock carrying capacity calculation

e , _ P=magla=
Grassland type RSR Grazing utilization rate in four seasons/% UR/ %
TFR Lower limit - BR Upper limit

I 7] HEJF Temperate meadow-steppe 5.2 50 55 52.5
W B Temperate steppe 5.6 45 50 47.5
TRPESEIR R Temperate desert-steppe 6.4 40 45 2.5
JAMEFEIE Temperate desert 5.5 30 35 32.5
554 Low—land meadow 5.5¢ 50 55 52.5
1% Mountain meadow 3.5 55 60 57.5
FHER A Alpine meadow 6.8 50 55 52.5
FFERJE Alpine steppe 5.2 40 45 42.5
FIJEFEIE Alpine desert 5.8" 35 40 37.5

RSR : AR 7 . Root-shoot ratio ; UR ; F R Utilization rate ; a ; B4 5040 (1 - 2418 3 b . 2678 IR F€ 5 1L 1Y SF- 2
RIS SRR T 4 B 22 57, AR 2R R 23R I 25 0] 40 A 22 5, 4R Wi CH, HER R 7t (R FR 2
H XA B] 9 22 S AR TR, 2% 3 X Py A SCilk b 4R B3l CHHERCE FEHEA T I BB AT EE

®3 EMNSMRIFE CH HEEE FERT

Table 3 Comparison of domestic and foreign cattle intestinal CH, emission factor values

SR p 3 X HERL N F Emission factor/ (kg Sk~ a™!)

Article type Sources Region W4 Cow AEW54: Non-cow

[ AMIF5Y 2006 4F IPCC 375 5 DA 68 47

Foreign study Wolf J, Asrar G R, West T 0?7 RW-ZR 153.2 42.4

= s B G = SR 2 il h8 FE (1U7) ) i 88.1—99.3" 52.9—85.3

Domestic study Xue B, Wang L Z, Yan T'? rh 102.2 19.2—59.3"
e LU 84.12—127.44° 25.08—45.72

a: BLFHUEAL IR IR A HOR SRR FR =R R 3707 sUR B A HER N 1 s b s BLIER AN TR AR I A5 A AR A0 HEBO 15 o 64 4218 31 N4 (T,
FA X4 Heg 5

A R TR AT e R S PRI O, R B 1A BRI IR 45 5 B % 28 A EE W A i HE R 7 B
h 127.44 F145.727°0 [ 2006 4F IPCC 15 505 4 R ZRE R Ml CH, AR 7 R A HE AR
B 78 P ] ( Tier 1:+30—50% , Tier2: £20%) , PRIE/FE A AR 0 AR U8 D BB 2 43 W05 4= Fn R 05 4= A~ +
e, BMS AR A CH HERE N .

Eenlerit,ij = EF/ X ADI X Ai X Pl <4)

E, ici = Zj Eemeric,ij (5)
L E e IS 0 N j 2RI HRTCRE (kg) 5 EF, 20 j 84U 5 P, ol j 2840 i A AP R 5O [
BUE I 45 ) AT,
F4 FEAXFHXEHRLHBRIHRITENLEESE %

Table 4 Calculation parameters of carbon emissions from animal husbandry in Xinjiang's pastoral and semi-pastoral areas

FHOW il CH,HE HLEP

Gy VP, DI FHEP, 0 P18 CH, A ILEP .
. . . Husbandry enteric fermentation
Year Cow proportion Non-cow proportion Cattle proportion . .
emission proportion
2005 42.62 57.38 78.79 76.96
2020 21.89 78.11 74.87 75.60

1.3.4 & BB S HER A
2006 4 IPCC ¥ BB 3 BEAE ¥ COLHERCH | RISl iy P HE 55 T 9 AR A0 189 D' 6 1 TR A
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AR, R0, AT R 2 Sl A I A 2 2S00 B AR G0 R Al & R R ARYE FAOSTAT $2 {3t
AR HO9 25 2000, 2 T M T8 e il 2 Ol A HE B s

Ei _ wteric, i “Hy (6)

2, E, b i P9 a O BRHEECUE B (Gg €O, 245, 1Gg=10kg) 590, CH, Y CO, 241 IPCCARG 44
FIAEALATIRRE CH, I BRI IR T3 (100 a) W ME N 27, P, o0 E W 8 % R0 s b A 0l L
P, HTE CO SRR A i CH, AR 5 & Bolk S HERCR e,

R PR R 5 P - AR FH ) E AR AR, THI AL AR RS 1Y CO, R B, K Ry
Hi R BRHEAICGE B (kg/hm?) .

Rt — LT RS A 0L (R A HE I B | 75 % 45 EL A O P (B A 5 25 (0] AR Ak, 2 2% 1 g i 45
IR A S 2 X W A 7 T B S v B AT i, WA A Ll P (A B A R

B,
HPizg"xHP (7)

K, HP, ek @ ROl ™8 5 B, oA @ A TR0 65 B S BN Pr A kA i T2 87 55 HP Aol
A

HpE 7R R AR A AR B S R 2 T A7 KT, 2020 AFFE 2005 AR SE RS 0 GDP B HERISE R [ 40%—
45% P51t , DL B O P HERRARR L ELL 00, 72757 (EERHERCR B, 23517155 2005 #12020 4FA9 438 CH, HE
T K F Ol HER 3 B I HEA TR G AR ST F MOl s HERSR
1.3.5 2030 A4 FF 2 2 T -5 e HE a1 5

FF R AR, LA 2016—2020 4F 40 DX 2440 X B 1 28 A7 A2 5 X 2030 4F 4 7742 & R A7 T, 4 b Al 5
2030 AF T SMRHERCEE . PRI B B0l AR 77 B IR R 2 HL 24 N R e 0k il sl a2 sk
T WA E P R ST T 1 K (47 ( Grey Model ) #EAT 2R AEAS R TR . AR 5 ST 8 FS 10 254636, 5]
bR TS 9022 LU C=0.65, IR ZEMER P<0.70 5 0G4 B DL RS0 285 5K T i 25 Aol « -+ d #07 #i ki 5
(INIOE=

2 #R

2.1 NIRRT R R R AR A

BT 2020 AF RIS A (B 2) , GEi A 2R i TE R K L AR S 1.3.2 g A U BT AE
RIS EE A IR RIS R A T RS IR A LR P (K S5)

A 4 BB AR KOV | A0 DX 2R A0 DX S o) %) T Ry b B v L D T S R R T R S H
BIFE 17% 7547, R Ik B kR B A L %) i ZE R SR A A g ), R L v kR Bl )R 28 L 1) e FE ) YR 2, 43 il o
14.46%F1 12.69% , i . 3.12% B 3 FEFER AR e/

ELT NPP PHE Y 2020 454 2B b Y T 207 &, JER0 57 0 AR T 7™ o o DAAEAS R, 75 30 4% 1Y
S TR R e R i, 1S [ A REAE LR 3

SR 2020 4FHT IR X 24 X B i 80.31 7 t, -4y 818.6kg/hm? | MR PE B JFLAE 9 253 b BTk
K, R 23.49% , HUOR i FE R | 1L E ) AR TR 2 1 18.28% (13.40% 1 13.36% , 111 L
FEHAY 5 6.83% , {H B ]l ot ot R B M AR iy, P ) R = FE TR 430 5 0.34% 1 0.81% , B {57 AT FH ™ BE
ST AR, TR A S FE R I PR ALAT A SR R 5 | Byl 2 LL R BT L b AR DX
ik 1000kg/hm® L)L | JR) 308 A8 13 2000kg/hm? ; e 58 1 [X AN K 11 R [k FITEE HL A 230 3th VG 35 A9 /0N 3 43 b X it
1000kg/hm? AN [7]) B 1l 14 ~F- 347 77 R £ ph 8 EIERAR YR S« 1Ly th ) > Yl A2 R ) R > T P 5 i > BF 5 IX P 349 1>
1ot SR AR > i B> Yol M T VB R A > TR V> 5 R S V> ) 538 {1 ) A % A R R ) B
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Fig.2 Distribution of grassland types in pastoral and semi—pastoral areas of Xinjiang in 2020

RS 2020 FHBUXFHUEXELEMARRAFCFESNELRER
Table 5 Area, grass production and theoretical livestock carrying capacity of each gr:
Xinjiang in 2020

assland type in pastoral and semi-pastoral areas of

R S N
freses R E
I I T 7
B A TR a '_‘. Average grass Proportion of 2 Proportion of
) Proportion X theoretical K
Grassland type Area/km production/ grass . . theoretical
of area/ % ) . livestock carrying . .
(kg/hm*) production/ % . livestock carrying
capacity/ /%
ChRHfEF Bf/him? ) capactyr
S
I R 46797.93 17.68 928.01 23.49 0.40 23.36
Temperate steppe
JEL 2y
IR 45608.11 17.23 578.06 11.45 0.17 7.46
Temperate desert
TR R
I A 44991.88 16.99 578.37 13.36 0.22 10.49
Temperate desert-steppe
fE
e R 38294.01 14.46 646.79 9.45 0.25 8.26
Alpine steppe
W%E@ 33586.89 12.69 801.24 18.28 0.38 16.95
Alpine meadow
it %,@ 18079.17 6.83 1847.67 13.40 0.97 21.87
Mountain meadow
YE M B A B
I ) 5 16396.58 6.19 1073.16 9.42 0.51 10.70
Temperate meadow-steppe
ffest 12752.42 4.82 190.89 0.34 0.09 0.33
Low-land meadow
T FETT
H#F—E(ﬁ 8252.49 3.12 480.83 0.81 0.16 0.59
Alpine desert
St EHE
/P 264759.47 100 818.64 100 0.36 100
Total/ Average

2.2 FISKF il CH HERCE
RIS B AT 2020 AEARYTE SOKSF . i TR IE CH HERCN 729 AR DA 19 2.79 A B8
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j it/ (kg/hm?) BRI # A/ (bRt B /hm?)
1 0.16—400 [ ]0—0.15

[ 400—700 [0 0.15—030

B 700—1000 B 030050 o

B 1000349225 ° Il 0.50—1.83

,,,,,,,

3 2020 FHBEHRIHRFEESEEHRBFETE S L
Fig.3 Spatial pattern of grass production and theoretical livestock carrying capacity in pastoral and semi-pastoral areas of Xinjiang in 2020

WA R S, WAF 00 & BOWARISAHE R 52 ARE A 15 3hK P 2 B85 28 5 AR 95 4 1 LE A5] 32 40
HECE -, TH5E 2020 4R+ il CH, RHRECRE . AR 3 K-F- B Ho il CH, AR i ) 23 18] A RRAE WL IR 4,

A5G B E/(JF S/hm?)
[ 10—0.03

[ 0.03—0.06
B 0.06—0.12
Bl 0.12—2.07

4= [ B CHaHE U kg
| 0.10—50.00
1 50.00—100.00
[ 100.00—200.00 °
I 200.00—3289.63

B4 2020 EIHBEHERFHRFENKERESE CH,HME = 8 5 HHE

Fig.4 Spatial pattern of cattle activity levels and emissions of enteric methane in pastoral and semi—pastoral areas of Xinjiang in 2020

4 s, BT R ZE I PG &6 R TG & 1 B AL A AR 0 A 06 Sk T8 8, S BT 28 B RORIER AN 45 =
B AP AT AR — 3, R R X P R E N 0.10 Sk/hm? U B HEL R 230 i I E 350 R P S50 Y B b 4 B
B ) ANSR (R AR AAARS B i, Jry i i DX 2R ()3 sl /K BT 0.5 Sk /hm? 33T U8 B2 ZLIX A Al 327K

BT/RZE 10 Kl PRS2y SR U £ 1 3 HUR Z PR AL 2k 2R i E CH, HE R B R
75% PAIHAS HE R EEAS JE 200kg ., 15 BT AbA% B HE R B e 4 XX A il CHL 1B HERCE y 148.17Gg,
o WA FEE WA B 7 LA IR 43.86% 1 56.14%

M RN 2E il CH HERC R BEAT 0 X G i1, H AR [R) B o B B (0 5k (. 6) .

gL o T B TR L b e A HE R R 5 o LA 20% ;1o FE ) R P e R S R R LR
2, BHE ST AR 5 T 10% ; 5 2ETE R e /b
2.3 B A HE R AN B O (i HE

P2 (6) fhFH 2020 AP X E HOW A iR HEUS 8 7068.06Gg CO, i, LB H b HE i 2 1
BN 7 (R R AE BT B UL IR S | AN [ SRS 0 5 b 01 2 ke o B L3R 7
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Table 6 Enteric CH, emissions from cattle of each grassland type and their proportions in pastoral and semi—pastoral areas of Xinjiang in 2020

Fh A A iE CH, Hk i HERl & L
Grassland type Emissions of enteric methane of cattle/Gg Proportion of emissions/%
Wi F . Temperate steppe 31.55 21.29
13t 754 Mountain meadow 29.99 20.24
B FERAY Alpine meadow 22.81 15.39
TR B4 B Temperate meadow-steppe 16.81 11.34
W HEFEB R Temperate desert-steppe 16.66 11.24
HRPETEWE Temperate desert 14.04 9.47
FIFERIJR Alpine steppe 12.69 8.56
ML) Low-land meadow 2.56 1.73
R FEFLBL Alpine desert 1.07 0.72
&3t Total 148.17 100

B O A e B O P (R e

/(kg CO»%4 £/hm?) (kg CO224 £/ J578)

[ ] 0.20—100.00

[ 100.00—200.00
I 200.00—400.00
Bl 400.00—6276.84 %

[ 1579.90—3000.00

[71 3000.00—5000.00
[ 5000.00—7500.00
I 7500.00—24777.03 %

B 5 2020 F 3K X 40 X BBl BRHER R B 2= 8 43 7 15 4E

Fig.5 Spatial pattern of animal husbandry’s carbon emission intensity in pastoral and semi-pastoral areas of Xinjiang in 2020

R7 2020 FHERXFHR E LT M T HE M ERHEEE S ERHERRE

Table 7 Average carbon emission intensity of grassland and animal husbandry output of each grassland type in pastoral and semi-pastoral areas

of Xinjiang in 2020

2 St B TR
Average carbon emission intensity of

grassland/ (kg CO, 24 48/hm?)

R
Grassland type

SRR LB HE R R

Average carbon emission intensity of
animal husbandry output/ (kg CO, /1 70)

Ll 3546 Mountain meadow

5 M B RE . Temperate meadow-steppe
R Temperate steppe

Ei9ER ] Alpine meadow

I 247 Low-land meadow

FFERE Alpine steppe

IRPEFE B Temperate desert-steppe
HRPETEEL Temperate desert

BEFEHEEE Alpine desert

SEYIH Average

734.67 7243.56
466.29 5450.67
309.58 4600.85
304.87 6854.95
301.61 2596.63
224.99 6111.77
213.05 5883.39
192.41 4252.55
176.33 4587.16
307.08 5519.81
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ALK 2 A DX b 1 e HE i 2 307.08kg CO, Yt /hm?® , K IL FT/RZE 1L /R I & 1L AP
B EE 1000kg CO, Yt /hm LU _E  JHALRI 23 25350 A R Gt AL 3B p0 i s VPSS B S X, 1Lt 5 )
(AR R 2 F5e vy , “F-3413K 734.67kg CO, 5 /hm” L PEFLf) B F IR 2, A 466.29kg CO, 4 & /hm’ AL R
Te FE R ) I M A R S R TR T TR R AR R 200kg €O, 24/ hm? | TP TE TR G T S 1B A HE i 5
BAK,

UK 2 DX T 2 (e HE R R B2 5519.81kg CO, 2 5/ J7 76, RINKHR I KA I /R G &
LLIFIBAT /R 28 LRI T 5000kg CO, X418/ 77 765 FT/R 28 1l K 1L g Bk AR & LU P 9 =5 T 5000kg CO, 18/ 77
JG, X536 10000kg CO, it/ ool b pedib s by AR ER AR5 AR T B pg B 2 H i 15000kg CO, 4
/010, 5 HA AR R R AR A E AR ¢, BT vw e B DU B e i R B JRAME SR R & HV 3R
T 13.94 Ji kA Ol P E AR TS AR T BAR SRR 3.31 J5 3k A5 45 P 20 A3 1 e 0 00 e e e J R v SE
2.4 WRAHENCR AR I K 2030 4B HE B T

THE 2005 % 2020 4E4 738 CH,HEACEE | 5 HE iR B2 R0 (8 R HE O BE 35 38, DR ST S 7K
T IEHRRCR A5 R LR 8 FE 6,

®8 MEARFUREHIEHBNESHHEEMESER

Table 8 Estimation results of carbon emissions and emission reductions from animal husbandry in pastoral and semi-pastoral areas of Xinjiang

iRt Ay Year AR A 2
Estimated metrics 2005 2020 Change rate/ %
453l CH,HERCE: CH, emissions from cattle enteric fermentation/Gg 167.96 148.17 -11.78
W48 CH, HECE CH, emissions from cow enteric fermentation/Gg 113.26 64.98 -42.62
EY32F I iE CH,HEMCE: CH, emissions from non-cow enteric fermentation/Gg 54.70 83.19 52.07
B PO HER S & Carbon emissions from husbandry industry/Gg CO, X4 i 7478.87 7068.06 ~5.49
P-4 R M BSHE S8R B Average grassland carbon intensity/ (kg CO, %4 Ht/hm?) 541.01 307.08 -43.24
SR FEETRHERCREE Average output carbon intensity/ (kg CO, 448/ Ji JG) 11056.52 5519.81 -50.08

HIEL 2005 47,2020 4R I3l CHHERCEIA> 19.79Gg, HEMUE S 11.78% ,80.78% 19 X B4 47 vl e, 1
WHEARIE AR 1009%  WHERE 1000Kg 105X 45 1140 TSR 0 BV RLINT 28 s K L1 k-5 o e A,
24 i KM BT 0.75% . I AEHI DK 10 75 A5 I EL I | 200 B MU 3 9 £ A0 B (SLI2  B2  HE B K I,
MO LA, 2005 4R LAY AR R B URERE N, 6 40 77 R BE J M KR AR BB,

2020 45 F HOLBRHELEBE L 2005 FIEL) 5.49% , P-4 MU R-HE B 2 A0 73407 (LB HERICHR I 43 591 W
43.249%F11 50.08% , 12 H MR, P05 9 2 ) S0 AR5 0E o B T 5 B2 38 ) i X g BTy 4 03 R LBk
(PRI 25 oS B HLA AL MR 8, 24 o B R T 21.93% , A HEAD REMD ) S b a4, LI 45 |
SR DX AR AR SRR AL 3 2 7 (LSO A WA | AR My 3 0l Bl 55 9 5
Z R R AU 4.16% A 2005 % 2020 4EAFERL R K 46.89%  fEA0L P {EALHE K 28.83% , 7 HOIBRHE
HICH P35 Tl (L 7 SRR 1 S 3

o R R A L R BURE 5773 2022 SEREAA) 7% , 2019 4F TR [ B HERCHRFEE ( ML GDP 19 CO,
) 2 2005 AEREARLY 47.9%  HRTIEIHE FIAR . M DK DR A2 T, 5 50l 247 S e 5 122
AESIT B 2020 A HE FI BB o 7 B8 MR FE 8 5 R L, R D R P B 17 A B 2 5 41545 56.569% F1
36.23 % 1YL DX PRI b3 24 R IR (AR BN T 40% ) BT RZE 1L R Ll AR AL 48 R 1L R ik S5 X o 2
M B AR R KX

ST 2030 AR IE H 2005 45T e 65% L1 L= 10 ELR, 1 2005 4ER07= (EHERCRE f55F 2030 4510 H
FRA, 5 2020 45 7= RS HE AU 1551 2020 4R R R HEIE A1 KOH s 12 5, W 7,

S LR TS DR SE M R B R ) S Y A M 0, F AR WA K 2 76 2000kg CO, 4k 5 7E
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A JiE CH HE R S K2R/ %
B -99.92—60.00
-60.00——40.00
[ ]-40.00—0 *
B 0 2561.13

B Ol FE B HE TR B RS R %
B 99.91—-55.00
-55.00—-40.00
[ -40.00—0

I 0 2750.84

B0l P BB R B R E /%
B -89.11—-60.00
-60.00—40.00
[ -40.00—0
B 0—60.22

E 6 FHLE 2005 £/ 2020 £ 478 CH, R E KL HHEM R EIERKE

Fig.6 Growth rate of cattle’s enteric methane emissions and animal husbandry’s carbon emission intensity in 2020 compared to 2005

RO IR E S

(kg CO24 £/ J57T)
I -5388.43—-500.00
I -500.00—0

[ 10—2000.00

[ 2000.00—5000.00
I 5000.00—14949.92

AN 0 200km

7 HEHEFHRERWERHES

Fig.7 Carbon emission reduction pressure of animal husbandry in pastoral and semi-pastoral areas of Xinjiang
A b R A TS A O AL TR 0 L 5 e s X
ARG 2030 A XUk H bR B S 90 B0, R GRS TN 2030 45 0 24 F7 A2 ) S B TiUIDORG B2 5 A% 1Y
10 MEJG  F4 27 DB SCHR KT 0.9, IIINRCR A
PR 7%, 2030 4F 27 A~ B 2R AR B K 480.99 J7 3k, 2R i CH, HERCI N 305.95 Gg, % HOl HE
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SRATIA 14594.36 Gg, o 2020 AFHEMCERY 3 1, BRI EASFE OHE I HF ol AR AN E AL A0
AR 21 BB RO R B R R IR B,

3 e

3.1 FERCECRIEIS R E AL T

AMHFEIET 2006—2016 47 42 [ F st Wil e ) v st R b5 i 5 G 7 i LUAELY) P 39016, D 60% 4T
AE I E ], T 2 SR AR TR 38 0 8 S v BRIV K i v ] o B O 4 S OIS IX o e
0.01—1700.20kg/hm” , F-H P2 it 273.84 kg/hm® ) | ZEE4E 5l 3 RAE AL 45 2015—2019 4E 7—8 H )
FIRWCHE | D2 H A 6F 55 7=y 1480.24—10621.86kg/hm” | T & T H P2 42 476.72—3420.87kg/hm” , 5 AHF 5%
SERFAR—F, OB I T NDVI R F g 5] U5 455 8 Ak B0 f 68 £ 8 7= 2y 602.78—5287.44kg/hm” , T
A TR i 194.13—1702.87kg/hm? , HH T 57 H B 3 NDVI A 5307 B i DR A1 e o) ™= e i P I 5
AWK R A 53y 9 A2 531 [R] B ST 5 90 1Bl 3R T30 DX F A0 DX RT3 AT 5 ) G At 5 b 2 78 (14 £
BEEREMAR T ARG, SRILLEDIE B YP R L 5—11 A ] 8 TR A= B M A e i R a6
B8 H PR R 915—1725.73ke/hm? I P4 7 JiURT g 2 0 ) 7 ek g AR AR S T Ly ) 7 R AR
TAMGY, ARSI, 5T NPP S5 777 SR 5, T Be S E0CEE I (] RN 2 8] b J0 7% A 5 MRS (] DX 388 5 b 1)
LB =T AR IR S I — S B R 2

R B A A SIS | 3 K e e, B2 8 AU, AR A A e ) e i
] 1k 644. 63—2608. 93kg/hm® 37 |36 &5 T A< A 55 14 4% M 20 ) - 2 72 4 190. 89kg/hm® A1 iz K 7 B 4
1449.02kg/hm* , 5L H A, 5 NPP AP B8 J0 12 40 70 18 5 A A A e A B B0 A 56, LB i) I b i ) 22 0 A
T FEL AR MBS R 3 4t 0 % 5 300 VD bty | 2 M) X 7 B A B I AR K, A, AR 9 i B s 2K R
IR A 08 e T G 1) vl A B PRI B A L, R BB S I 20 2248 D8 1) A A A8 Ak T BT i /K 9% R i
2020 A ERRE K KGR L 2 AR (E N e At A R e SR AR R 2K A i AT b ) 43 A A T
T, SR R DX /I | B Ak B S A /) PR B st 2 s Bt SR I 22

PG HBEE T AT A A B DL R 1.1 FRIEE B hm (7 2 FE 2 & B Y e 5 T AR SR 45 51050 L WS
HORF XA 45 AR5 2020 4RI 2T HOR R o 60.96 J7 K SFHEE RS2 0.15 BRifEE AL/ /hm”,
W/ NFAWFFERE BT 0.24 ARUEFEEAAL/ hm® (Y255 DN 512 A0 5 35 B ) 5% [ e ) ol ke 2 D A 7 g N4
AT O 2R A i B AR A TS e e B 8 R A 2 i, A TR T R R R TR
B E BE RS N EE IS S AT I AR —BL,
3.2 HFBCE AR AN E

A AR BT 1 A 6 Sl K P (B0 BE 28 5 1m0 A 106 sl KT8 g T SEE s S A0 3 32 A L Rk
I R MR BE AR RN B N 11880 B 3 I 8 AR ) i i T A SRR 25 . ARBIFIR AN Y 2020 AR A 4
THEN/KF-5 FAO2015 AR U4 3 AR KR 2 (GLW v4 ) FR 28 B S 90 R S A — 35, BT h 22 84 0 i 1X 24 19 43
AAHE GLW B F 1L X, PR ILZR RIS B 2 pig 8 X 2% B2 7E ot 935 3, e A A4 GLW By
S UL A 50K A 10T S AR B 500m 1Y RIS b, — e R B4R TS MRS, L X H
AU R IL g S AR A A v R W S A T 43 A L AR SR T R A A 3 i R et S AR
WFEEE R —F, IAh, #% FAOSTAT B4 il CH, HEs i e & #00T] CH, SHEicE 85.62% 5., 15 Bk &
CH, HEf &S0 18.01kg/hm® | 5 4b 5T k2% 1980—2010 4FEHERE 2. ( http : //inventory. pku.edu.cn ) H' 2005 4F
YEZ CHAEHE MO BARAR L, 55 14.87kg/hm® , B S A ST A0 % 18 5 M | 2R 0936 3, R 5558 3 4 vh HE
AT K

FETAHMETY 25 B M S0 5 (5 I8 T B 28 0 Skl D T 9 2 5 A0 %)t DX R P i A0 A8 7 2 e
A, MRS L PRIEBUIEAANRT . 1528 % i AS[R] Bt () b R bR A =4 e L 1) AR AT )|
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MR R PEE 0 H R RSB KO EE M LRGN AE | 04 b 22 56 70 32 WA 08 2 1 2 8t &l 4%
AL, G AR A B GUZ R4 ARG FEAR RO AR SR 0 LL 5 B, AR 58 R R 1A 3
DX ) ) 35 A ) BB 25 5 T 5 S 2 24 9 28 ) A RS AR 2 5, DA R ek it Joi A ) 5% =X ) el e 34 2 s i HE
SR - 2 [R) RIS ) 25 5
3.3 HLML AR R AUBOL T E X B HE Y 5

RS S S A R K /D8 2020 4F Y B0 171 FR 1L 2005 4E38070 3.94% (H 21 40 LISk K25 NDVI ¥1H
AL AR AR |, S 7 16 B (R A AR P R R S e S R e R, S AR A X
B POl B HE AR 1 5 i o] 2T

2020 AFHIX 2P IX B 2R FEARS B FE 2005 AR K 18.87% , IR INT B PN 37 36 4 1) 57 45 4 28 Ab 85 K, il
CH, HEBCH SR W4 75 LU Pl 42.629% % %8 21.89% , 104 i CH HEBCE R N A 25 b 4
i) 35 Sk 1] ] 80y 28l DX G AR RT AR B AR SR AR A X A v BT iy 28 M BT Al RIS K B Y 5 U Sk B IR
PEHR M B R AL PSR SR s B B IR R BT AR b X T T i A (Y S A 7
{14 TR Bt R T S 22 (R B, Wy BT AR R 0 X S ) A il CHL HERICE 4 I | IR 5 Al & 18
J2 ) 2 A 35 i R A P FE R SRR T BRI , B R L PR A A R R R T, B B AR X AN A 4.949% 1 X 3
HEHERCR I K, A R K A BT, N R N T M B R Y A e AR R A B4 ) Bl T
T2 R AR L (R T R B e D HE T

iz 2005 AEAAR A 2020 AEHO = E H 2005 4ERY 73.37 /20K & 183.78 4470, Hi K 150.48%, 80% L)
Bl E R T 3, HOR JEWR B R T B R AE AR BRI T 200% , 7 (E R HE R Y
B TR, 22 DS ELR AR AR AT TS, s P %) B s B | Bl 880y 258 il DX ) A 1 i L 28 L TR R T ol
(ELH TR AN | 22K IX ol P 7 (0l I 558 B R AER T 30% , % 2 EL U] SR K g, Rk o 3 0 O R Rk et
T, G5 T AR A AR T A HE RS A, ZE W R 24 A Ji B Il A U T8 S 1, A R R BN IR A O BRI 0
I IR B SRR AT 2 i DX T P ) At L A 3 BT DX SR A o o T AR R 51, DA i Ol A B
B HE Al R

4 ZHit

(1)2020 4%, B BUIX L HIX 4 i CH, HERE M 148.17 Gg, & HOl AR E 28 7068.06Gg CO, 244,
HE 2005 4F 4 it CH, HESC R e B0l SR 53 50 T 1 11.78% F1 5.49% ., # 80% (1 X 54 i CH ik
T PTG, BTl 2 b DX A 4 B i R B HE K X,

(2) HrHE X 2 X B O 24 B B HE R K 307.08kg CO, 24 H/hm? | S B0 77 (8 Bk HE G 2 N
5519.81kg CO, M1t/ J7 IC, 5 2005 4FAH Lk, 2020 4F - 34 55 Ml HE 50 B A1 35 B0l 7= (6 HE 0 BE 430l R
43.24%F11 50.08% , 34K 58 B T 2020 4FEAHE B A5

(3) PIFEAEZS [H] 22 574, 56.569% 114 DX S50 R i e HE S50 J3E A1 36.239% 1y X KA ol 7= 1 sl 2 v ARSI LK
HeE bR, BT 7R 8 1L R LU R ALI 23 45 2 S 2030 AFJHE H AR 09 3 X8k, SEa Xl B A, BE 2L KR
TR AR IR, o B i 2R B R LIRS & Ol (39 Tk BRI RE | Btk 4RI 5507 2t J2 B B i s R it
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