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Abstract: Livestock CO, emissions constitute a significant source of greenhouse gases. This study analyzed the
spatial and temporal distribution patterns of livestock CO, emissions intensity in Qinghai Province from 2008 to
2018. In this study, a geographical model was utilized to explore the intensity of the impact and the interactions of

various factors on the spatial and temporal changes in livestock CO, emission intensities. The study found that: 1)
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With the implementation of ecological protection measures and the formulation of ecological animal husbandry
practices in Qinghai Province, the intensity of animal husbandry CO, emissions decreased by 48.05% from 2008 to
2018, and the animal husbandry industry showed a trend towards development of a low-carbon status; 2) Between
2008 and 2018, the center of gravity of CO, emission intensity of animal husbandry migrated westward and
southward by 17.99 km, and as of 2018, the CO, emission footprint of the livestock industry showed an obvious
pattern of stronger intensity in the south and weaker intensity in the north. This indicates that the southern region of
Qinghai Province still has a large potential for livestock CO, emission reduction, and there is an urgent need to
accelerate agricultural industrial structure adjustment and promote the upgrading of livestock farming technology; 3)
The factors influencing the change in livestock CO, emission intensity have shifted from combined factors such as the
natural resource endowment, economy, and market demand to economic development indicators such as livestock
output value and urbanization; 4) The interaction between the economic level of livestock and product structure
factors has gradually replaced the interaction between natural resource endowment and similar factors, and the former
is now becoming the key factor affecting the spatial distribution of livestock CO, emission intensity. The results of
the study indicate that Qinghai Province, through the development of ecologically improved livestock farming
practices, has gradually moved away from the traditional extensive mode of livestock development relying on natural
endowments, has improved production efficiency, and has achieved carbon emission reduction in the livestock
industry. However, there still exists considerable space for reducing carbon emissions in the livestock industry,
requiring continued promotion of ecologically improved livestock farming practices and rural industrial structure
adjustment, together with acceleration of industrial transformation and upgrading, to ensure the development of a
low-carbon livestock industry. This study provides scientific analysis to assist the formulation of livestock emission
reduction policies as part of the development of a sustainable, low-carbon livestock industry in Qinghai Province and
in China.

Key words: Qinghai Province; animal husbandry; emission intensity; geographical detector; CO, emission reduction
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Fig.1 The administrative division of Qinghai Province and its distribution of animal husbandry output value in 2008-2018
LT E R BE IR R AR BRI 55 M3 GS (2019) 3266 5 b b AR IS B 3 F JC & 2. Based on the standard map service website GS (2019) 3266

of the Ministry of Natural Resources, the boundary of the base map is not modified.
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Table 1 Greenhouse gas emission factors for methane (CH,)
and nitrous oxide (N,O) for major livestock breeds (kg-
head™”'-a™)

PEFZOH  EHpAKEECH, M BESMCH, FHEETMNO
Livestock type  #EHAF Annual — HENF CH,  #HEBIAF N0

emission factor for  emission factor  emission factor

gastrointestinal fer- for manure man-  for manure
mentation CH, agement management
H Horse 18. 000 1.090 0. 330
I Donkey 10. 000 0. 600 0.188
4% Mule 10. 000 0. 600 0.188
% 3¢ Ninny 46.000 1.280 0. 330
% Pig 1.000 1.380 0.195
54 Milk cow 99.300 5.930 1. 447
#i4F Cattle 85. 300 1.860 0. 545
FE4F Yak 85. 300 1.860 0. 545
13 Goat 6. 700 0.320 0.074
#2F Ovine 7.500 0. 280 0.074

o FAY DAL 7 R0 4 R A i e AT 25 DR B DR A AR P 0T 7 A I i 38 2 T o A B R W o R T R 4 E
TR 45 5K 2l PR T % 7 0B B 2 ) A3 S B R R g (LR R, A SRR
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Table 2 Factor interaction type and basis for determination

28 A FH 251 Interaction type I 4 Tudgment basis
£ 2 MW 35 Reduction of nonlinearity ¢(X,NX,) < min[ q(X,). q(X,) ]
B[R F R 44 5 Single factor nonlinear weakening min[ ¢(X,).q(X,)]< q(X, N X,)<mazx[q(X,). ¢(X,)]
WA TPy [] 44 58 Two-factor enhancement (X, NX,)> max[q(Xl), L](Xz)]
A2 £k M 14 58 Enhancement of nonlinearity g(X,NX,)>q(X,)+q(X,)
A4 57 Mutual independence of factors (XN X,)=q(X,)+q(X,)

T XX ARFF L COLHEMR B /Y20 BT, 455N 3Rm X, M X 2 1] B e HAFR .

Note: X, and X, represent the influence factors of livestock CO, intensity, and the symbol “N” indicates the interaction between X, and X,.

1.2.5 527k $ B PO B A Jre 52 DX ) SR 25 A 14 ) 249 RS T, 33X b SR BR0E otk COL HE ISR B2 1 25 (]
A2 EY . ARBIFSE BT U — AR A 9 F5 %X (normalized difference vegetation index, NDVI) 4 [ /K & Fl 4 1
SRAE R B AR R IR E AT 7 Ol CO,HERUE FE /Y 5200, DLE 75 H OG22 91 DX HE S g SR (LRl 2 4R 8 . &
Wl 28 9% e R /KT J2 8 XA Ol 78 28 0% O T Y 2 SR AR B, 36 Ok 28 0% & S oKk T 1 £ v AT DA 4 7 ol SRR Ak
FE AR BH, $5 & O A = R0R BRI E HO™E 0 COHE R, DUA B FE R COHEM B M. hTHBA
F [ AR S A B R AR X, B AR S R B R B R S AR A ORI 00 32 28 S, T A N0 N
FHUD AL R NP, X A% G E O B 2 T A e 7 AR B R SE R  SCTE A R Ol 22 T R KT R AR,
AW SORE WAL 5 POl A 5 LU SR PR IR A8 O B B4 T R AR FE PR FE A . F Ol AR AR AR 4R B Ol AR AR
FVE B B AR T s R e A EOR A AR 4R R AR B RE A AR T B A B AR AR A
Wl /D AE B O A 7 20 R B S AR v AR R IR B TS Y A COLHECRE T . R AR 5 3 T B T AR v DR O
BT R WCRIAL 8T B AL A R i a4 A AL B A% o [E I, Ge 3t 1 & Mol Al 5 A R A a0 s, DL SR AE
METR e E BOE BT A, il UL B AR RSSO E BO i AL AR B L 7 i A AL R AR DX A O i A
SN LA, AR 77 i X6 88 0 C O HETCHR BE (952 0 2% 57, — Mok 1 A= 77 IR S RN 3 i it (9 COLHE O BE AR X 38 o &
T 7 O o 5 R R LA B O B HE R B R AR S N F AR IR L O 28 U R R KT B
FACTR B2 RN 7™ i A5 48 4 A5 T, e H T 16 52 0 PR 485 38 450 COL HE R B2 I 25 43 A1 B9 BB L (3 3) .
1.3 H¥ERRL A=

T8 HOM DG 19 B 38058 1 B0 Mk LA AR I, S o O it 58 B Bh 2 P S8 5CHE P BRAS PR IR AR Y B T b
8 AR A BT 1Y 2008 — 2018C 5 M 8 R PO Fe i F W)™ “IF 5T . % F MR AL T & R & Bl E AR AR
o S ORI AL BT B AL R TS i G E O™ R DA TR o Al S S VRO R R TR IR A
B4l (https: //www. tianyancha. com/) o & $50Mb 7= {8 75 B0 A& bR B = B 5 BOR IR T T BE B JF . HiBA W
NDVI AEREK B AR SOR A AR 78008 5 5 9 48 AT Bl B 45 Ok 5 50 801 05T b [ B 2 B o 5 3R S5
F 55RO (https: //www. resde. en/) o ASHFGE 1 58 LA 2008 4FAE Ry 230, Al FH B WOl 7= (B 48 55 A MR Pt B =
{EL T8 BORAT V- U F5 25, 43 500 0 Ol 7 (B R A AR i S 7 (LR AT 1 B A L, 6 1 3 B IR K X BF 9 5 SR Y S e



6 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 3

P36 T F MR M OHIR & AU HE i R (SR D) IR B9 B COL RO i, 3R A% & e COLHRRIGIR B2 o RS, 1]
JH s 94 22 406 158 X5 7 A C O, HE T 8 J38 A9 Ip 2 R AR R AT 0 A o By, 38 ) el BRI 88 0 A 17 4% DR 38 % 3 0 COL AR
iR JBE ) 5 W) i B R LSS A

x3 BHCOHMEEZME T

Table 3 Factors affecting CO, emission intensity of livestock

2 Type B P Detecting factor $&¥5 Indicator
[1 #% X % Natural factor X, U — Ak A8 B 35 B Normalized difference vegetation index (NDVT)
X, 4F- [ 7K & Annual precipitation
X, AE1S I Annual average temperature
F ROl 255 & JRKF X, Helk 7= fE Value of livestock production
Level of economic development X IR 1Ak Urbanization
of livestock X, KA NI Rural income per person
X, Al 7=k 25 44 Agricultural industrial structure
X ool A 0 5 B Percentage of pastoral population
Ol B AR B X, I EI L Forage harvester
Degree of modernization of X, 5 L Shearing machine
animal husbandry Xy A¢ 142 it 4= Agricultural transport vehicle
X, F Ol Ak 5 A VE#E#0E Number of livestock enterprises and cooperatives
TEL ) X5 A 26 5 7= i Total meat production
Product structure X, 32 7= i Total milk production
X5 1l %4877 & Cashmere output
X £ B Wool output
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A AT e S it P s e, B O 2 O S Kk 2% L AN Fig. 2 The changes of animal husbandry output value and CO,
T 7.41% . BB E A COLHE B B[R TR T emission intensity in Qinghai Province from 2008 to 2018
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006 fih B35 52 B 1R AR AN AR 78 80 COLHE TR B2, 32 A2 5 o0 A1

EF WA AT o &b v 25 A0 25 90 3 1 COLHE TSR B il B IX 45 i e 35 10 48 B 30, Lo, 7 SR 9% 0 3R N X 3
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HIEINT 174 RIS RO A RN s BB A B CH B 0 B E B CO,HE R B A S R R B Y R R
(E4B) . FHE A8 A4S POV g%, STl X A ol + A AL+ 4 P 7N |l + A AL+ S+ &
PG AR A FR - HOP A 2R AR AR E O R AL B T & Ol 0 A TR BRI T & B COLHER FE

E 2018 4F , & 1 CO, HEMC o8 B 43 A 2 B0 B 2 1) R b 43 S s, b3 B 3800 3 450 C O, HE TR B 1R fR 415
FEARAKCE W (B 4C) o o, & #i COLHE MR B2 b AR5 iy B IX (5 B 14 B B XY 68.89 %0 . 1 #8 i
T BRI & M COLHE IR B 26 30 R BARAK T R% 800 [ 36 M i 35 2 B 300 Bk B B9 & 4 COLHFIcR JE
BN H . ZEAKE,2013— 2018 4E ], 7 1 4 3 T CO,HE RS FE A4 5 R Ik 22 , 31X nT RE 2 th 44 & Tl S A7 AR ok
HAEBRPHiLZGE R8N,

2008— 2018 4[] , F 144 & B CO,HF A5 B2 fy 74 AL 17] 2R e By A6 1 5 A R 250 7 722 Sy W 40 1) i b 43 S A% )
B COLHE R BE 5 35 A B AIK I B, (EL /D80 20 L 3819 35 980 C O, HE IS B8 K TH A8 v, A7 A6 B R I i HE IR g o 6
s BEFS L F 4 COLHETCR B8R 2 b T v (8 90 T, F AR BT MG B 3 M R0 2R GG IR P 23 B 180 3 e COLHE
T BE A AR BRI 22 b 30 T sk e L Y 28 U A A B — A% e B A ) AR R K DR I 4 T
14 [0 B e DA PR 2 7 o A 25 3 Ol & JR AR 09 R 205 e e 3 52 7 ol 45 4 ] R R B R T2, 3 R R A sk
B XA RN COIMHERE TT .
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Fig. 4 The change of spatial distribution pattern of livestock CO, emission intensity in Qinghai Province
BEF B R B0 R R AR R IR 55 W3k GS (2019) 3266 5 b b IR S B 3 JE & B, Based on the standard map service website GS (2019) 3266

of the Ministry of Natural Resources, the boundary of the base map is not modified.

2.2.2 & HCO,HEC BE B L 1 A A% R AR 1k 2008— 2018 4[] , & M CO, HE i o B .0 7 T
99.06°—99.41°E, 34.87°—35. 04" N(E 5) , KB T HFEBE AW B IF HixdE L — HAL T H A JLAHoe
(98.20° E, 35. 60" N) % A< mg 7, 15328 fid 125 JLAn s o 08 B 75 T 48 5 B 3 19 38 450 C O, HE O B 3 v, AR A8 & ol
KRG 7 Z5H R & Ol & R 2 25 5 7%
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Fig. 5 The center of gravity migration and standard deviation ellipse change map of livestock CO, emission intensity in Qinghai

Province
BETH AR BT IR AR AR L IR 55 Ml GS (2019) 3266 5 4R M A i 534 L IE & 2. Based on the standard map service website GS (2019) 3266

of the Ministry of Natural Resources, the boundary of the base map is not modified.

LRk E ,2008— 2018 4R [] , 7 148 & 440 COLHE MU FE A 300 B 1A 1) P i /g J7 o) 58 4% 1 17. 99 km, JF 22 3 iH
B 0 B B 4R AE o 2008 — 2013 48 8], .03 B P sh M 8K B AR 10 K 5 1a) il #8 1 4. 35 km., HoHr, 2009 —
2010 4 1 F 75 1 44 7R U35 & M CO,HE B3R B A7 BT 34 m, 3.0 KO 1) ZR L 7 i % 1 15,29 kmo ZJ5,2010—
2011 4[], Hy T V5 52 70 A0 IR N 38 450 COL HEBOH BE R [ T 15. 60 % , 3 F 0o 1] P 9 J7 13 8% T 13. 96 km
M 7E 2013— 2014 4E 1], fy 7 i PR3k B 3 H COLHE MR BE 3G 1 124. 37 %6 (181 3) , H.0 2 18] 74 fi i J7 0] 2 5 1
19. 44 km. FfJF , 7 B COLHEHUR B Ho0 2 Z248 n LT A% a3, 802 2018 4F A1 PY b Jy mif#% 1 5. 31 km, iX i)
B2 o B 7 1 48 45 B 38000 B 40 C O HE T3, B A SR 5 AR R B

R B o4 22 4 8 23 BT (3R 4) , 2008 — 2018 4 I3 11 A 52 16 4 i 34,y 2008 4F 259463. 40 km* % /il ) 2018 4 1Y
287520. 60 km”, 2 ] & Holk CO,HE iR BE 2 25 M Jp A . FHorfr, 2008 F1 2009 4F & 44 CO, HE S8 B 19 75 15
73902 90. 2971 89. 827, 2008 — 2009 4 s v 22 4 [5] F9 < il 411 50 oty Xy 52 1A i 3, B 78 50 C O HE TS0 558 B2 7 25 18] 73
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A S VI —AR "Ry AR e, OF H 2 28 R BORES . 2010— 2018 4F ], 3 0 COL HE MU FE 1) 25 () 4% Jm i 72 oy
CARAC—VU RS A AR AR A o R R R A T R T I P A R R 1 T A L B R A C O HET 55 R
CIRAE—PG Ry b A ) K BB (P 5) o HOAT B R TR % B BT S ) A 2 R Ol B IR S AR
T A B = R T 5 el 25 R A It 5 A B IR, A% 78 P C O, HE TR 56 J32 7™ B DX s 28 T /0, 4 /18 1 4% B4 dek ]
47 e CO,HRMSR B 25 1, DTS B0E8 0 COLHE R 2 52 BUA HoB 3

F4 20082018 FEFHCOHEMEEMRAEEHEASE

Table 4 Livestock CO, emission intensity standard deviation ellipse parameters from 2008 to 2018

0 o v 22 A B3] T R R RPIINCLY 7 It v 22 S Al b v 22 WEAG
Year Standard deviation ellipse Mean central coordinate Major axis standard Minor axis standard Azimuth angle
area (km®) deviation (km) deviation (km) ")
2008 259463. 40 99.29°E,34.89° N 341.46 238. 65 90. 29
2009 275403. 07 99.25°E,34.96° N 356. 95 242.43 89. 82
2010 255847.96 99.41°E,35.01° N 333.00 241. 56 83.91
2011 256781.75 99.37°E,34.89° N 344.97 233.69 85.17
2012 267546.98 99.34°E,34.89° N 352. 88 238.04 85.67
2013 268016. 37 99.32°E,34.86°N 355.49 236. 65 84.15
2014 277089. 68 99.11°E, 34.84°N 371.89 233. 80 83.69
2015 276520. 96 99.14°E,34.87° N 370.70 234.15 84.63
2016 282779. 88 99.11°E, 34.86° N 379. 96 233.59 84.50
2017 288516. 60 99.06°E,34.88°N 385.19 235.16 86.95
2018 287520. 60 99.09°E,34.89° N 379. 38 237.94 86. 98

2.3 FHRCOHMKEEZT RS FHHaE E 2

2.3.1 HFEWEER KB Fh R 4R 0 45 R T 260 A ) 5 i) PR X 5 9 48 A B0 COL HEOSR B 1) fff B R B g
EAFAE—E M 225 . AW i PAH 0. 05 7K ¥ 1 38 MK 50 (4 5% i B 2R 47 20 B o 43k 5 77, 2008 4F- 4% A
BN F R COLHETC R B 1 Ak e A B AR B /MR YRR 4F [ K i (X)) > FH B i 45 (X)) > RAT AR (X)) > FF
FEa (X)) >0l A (X)) > 0528 8077 8 (X)) > B AR (X)) o A B X & 40 CO, HERGR S 1) B g B
K& WK E R E G R AR R T 0. 50, AT g R R E . L5 LR E
e COLHET B 2 A 1 R A48 A AR 2R & POl &5 & R AKCE IR B DL K™ 450 4 4 Jr T, 3 3% B
2008 4 7 ¥ 48 32 22 R R A% Ge MM R 98 5 A AL R 8 0l 28 77 O SR A 7= S5 4, 3 B0E e COL HE IO BE 1Y) 25 [
S Z B HIR AT TR E LG R .

2013 4F & MOl 57 & K E A A SR I Z R & W COHE R E W EE N R . KW FMBREHEFE N F %
KR (X)) >R N (X)) > H0lk A H (X)) >3 AR (X)) > Alk ™ Mk 2548 (X,) >NDVI(X,) > 4E ¥ Sl
(X)) =>F POl Al 5 G Er 8 (X,) o AL 20084, AR R i i 17 NDVIFs bR, i BN 0. 435 &% Bl £ 3%
KR AKE B I T R AR P 2 L R EE 4 A 0. 51N 0. 48, BEAM , A REAK B AR AT A BRI A
O L i B 1 BB B v, A N T 28, 79% .24, 13% M112.50% . XA BEEH TH A K IE& L8 A
SR EIMRE A5, G St 1 AR AR IR AR AR AR IS R BPRE L D TR LA B T IR R R
SRR B O AL L4k Ll Ab LA S PR B Dy I AR O L AR T E O L S5 R L B T TR 4
OB T ARBER AU o XA T 38 COHEGRE B2 5 T & WA T R IEKE.

2018 4F B W4 W% & JE /K -2 5 i 5 4 COLHE U BE 1 E B 3. 52 M0 35 450 C O, HE s B 1) 45 DXL 7 ik ¢ 32
P20 ol = B (X)) = W A (X)) = R 28 8™ (X ) >R AU (Xo) =>4l 7=k 8548 (X)) > Holk A F s T
(Xo) > 4ERRR (X,) >NDVI(X,) > 4EFE KR (X,) o 2018 4F H AR R B B4 /0 T 0. 45, I BAR T & Holk &
T TR 7K T 1 figp e, U006 B B A 285 3 Ol 1) & T, A% G AROME 1 R B D5 LR 7 Mk D7 U TE A U B A
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x5 BHEABFHCOHMEBEETEALSMEMENEZMEZERNEGR
Table 5 Geographical detection results of influencing factors of spatial distribution characteristics of livestock CO, emission

intensity in Qinghai Province

2 Type # [K 7 Detecting factor $8 45 Indicator 2008 2013 2018
ERZANISES X, A — L 8% 48 20 Normalized difference vegetation index (NDVI) 32 0.43%  0.43%

e e e

Natural factor X, AF %7K 2 Annual precipitation 66%* (. 85%* (). 42%*
X, £ Annual average temperature 43% 0.42%  0.44%
F Ol 28 5% & K X, ol 7= {8 Value of livestock production 0.32  0.28  0.66%
Level of economic de- X ¥ 4# 1k Urbanization 0.25 0.51%*% 0. 60**
velopment of livestock X, A K N FICA Rural income per person 0.58%% (0. 72%% (., 54%*
X, Ak 7=k 25 #4 Agricultural industrial structure 0.33  0.48* 0.53%**
Xy ol AT B Percentage of pastoral population 0.48% 0.54%  0.47*
Ol AR X, P FL S HEIHL Forage harvester 0.00 0.09 0.19
Degree of moderniza- X0 B B L Shearing machine 0.01 0.03 0.06
tion of animal husband- X, & 132 i % Agricultural transport vehicle 0.65% 0.39  0.22
y X,y F WOl Ak 5 A fEFE B0 Number of livestock enterprises and cooperatives  0.33  0.39% 0. 35
k] X5 A2 7 5 Total meat production 0.26  0.28  0.55%
Product structure Xy W32 77 5 Total milk production 0.45% 0.29  0.40
X5 1112248 7 & Cashmere output 0.10 0.14 0.15
X £ i Wool output 0.57% 0.24  0.37

*FAE P <C0. 05; 3£ AE P{E<C0. 001, * represents P-value<C0. 05; ** represents P-value<C0. 001.

WO A st T BT B B o AN (A I A 1 i R E 4300 R 0. 66 R 0. 60, & FE ARSI R . AL 2013 4F &
YA T A 1T 5 B R B R B T 25. 00 % A1 12. 96 %6, T AR Ml 7= b 5 K il g B FE S N T 10, 42% . £
HIAE 2013— 2018 4F- (1], 52 #1) = VLUE F AR Ot 4 a2 8 TR R[] 5 el A 162 56 T s ), 7 V8 48 KOS S0t T A S B IR
FL gy Mk TR, 2 BB N F S D B A R AR R RIS S8 Ml A AR RNl i, A BRI R b R R
AL T B PO S A WA A Y PR E T AR R AR B, i F s b R R R TR, X
fili A5 A A N A RO A 11 5% B i C O, HE IR JBE (14 5% MR U 555, AR Ml 7= M 25 #4 5t B8 430 C O, HE 58 FBE 11 5% i 398 5
WA, 2018 4F 7 1L CO,HE 58 B2 (14 52 e PR35 7 17 A28 B0 &, i BE 23K 0. 55, XA R Je th TR E L S & T ke
KV 4 e, T 3 % TR S B R SR B AR I N, AR ol 7 o 5 R R RS, S O S B R I S, DA 8 PR 2 B R e B
e COLHER R B — AR E P E
2.3.2 32 HARE MR 45 5 L5 b 28 BRI 25 5 (& 6) mI AT, 2008 ,2013 1 2018 4F AT A TR R =2 (1]
1 28 A P 45 S 3 2 5 0L PR - B [ 384 5 sl 4 1 3 o, U PR 738 BRI SR sl B R TR R &R (U A i i IR
Z 10 28 AR RIS G R R AEAE IS B OE R . R IUTE B CO,HEUE BE 1 25 0] 43 5 & 24 3K 3 X 3R 4L [F] 4
AR &R . Hob 78 2008 — 2018 4F [A 22 B 2RI 25 2R vh , 22 HATE I 2 OUEAT - Ip [] 34 i %) 5 i 52 384 i 34, 5 m 1
53. 33 %6 5 A 4 1 1 5 F i SRk D B B 0D T 56. 86 %6 5 R T3¢ HL B ik B K T A KL PR o kR A R U A
U /N B A, U B PR 58 VR OO B A COLHE TR 3 1% i o A 3 S /N B 34, B TR 7 X 3 4 C O HE TR 32 110 ik o
FEAFTESE M IS o RN T i X 7 28 BAE FH X & 480 CO,HE R B2 (1 5% i 3k 72, 5 LAHE 44 110 10 07 19 B 7 28 BLAR
FHAE 2 G 04T 73 B o 2008 4 4% A 3R 19 28 HAE FHAE X AE 0. 92 LA b, HL 52 B B 7~ D3 [] 34 50 R0 3 2 7 3 i
PR 2, R BT 758 BAE & 4 COLHR s B i e I 3R . HACRF 38 BAE T ) e KA 2 A4k s i 2
(X ) NW2E B = a (X)), fE R R ik 0. 96, ORI B P28 B BB DL [ AR 2 A0, 50528 B i (X)) ol ™
1B (X)) IR (X)) AR AT AU A (X)) B A HEAE (B 6A) o X #E— 20 B0k 1 & #i COLHERUHR FE 43 1 46 Ry %2
HAR &0 i gd RSN R,

2013 4FEHEA 1T 347 1938 BAE R 2 0l N E 5 H (X) NI R 5 (X)) Ol =18 (X)) NI A H 5 EE (X)) Al
AR NEIWOA (X)) NS 5 (X ), 38 BAEHIME 4390 2 0. 97.0. 94 #10. 93( & 6B) o i B 7 B £ BF & S /K F- 01
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J i 25 K 1 DR 38 AR 2 5 W A A CO, HE SR
25 [H) 43 A7 ) Gl R 2 X RT RB O i — I, B AL
ST, AT AR BT 4= R 0 75 K i K
— L AEASBR G TRAEm R kT
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128 B, B TE 2013 48 [ 4R P R X & 4 CO, HE o S
25 6] 43 A ATH A7 A6 AR 25 R R 5

1 & 6C 1] 1, 2018 4F 22 B4 HI{H 5 K 0 ol
(X)) NFEET & (X)), 20 F 358, 25 K518
H0.95, HREHOL A& (X)) NEE (X
FAERE K 2 (X,) NE HOlk Ak 5 A EAE B0 (X)), 1
AR MR R, A8 B FE N 0. 94, AR HAEH
FELLTE H R R Z F WOl 2 5 Kk R IKE R 5 4
P R I TR 2E B, 285K F L, 2018 4E & 4 CO,
HE SR S 53 A3 A% Ry T 32 P 28 VR G 52 i AL 1
R 2 2% AR E e B K R KT T S5 A8 1 22 BAE
MR TH 2 52 ) & 450 COL HE R B ) B2 . tksh, i
AE R KR (X)) N & B AL 5 A 7E#H B (X,) &8 5
YEFI o] 0, 3 AR AL 2 B2 X6 36 450 C O, HE B3R BE o0 A
6 R 11 55 T R S AN U A R A A Ol K
KT A E kit T EBOLELN L L
A 7l A KT 32 T s E O AR AR . AR
H A7 B AL 2 255, % B e COLHE R 58 B 1 43
fikg SRR Ve A BR . UL, 547 78 38R 1 CO, I HE
23 [], 2R S W] LAGE sk o s 0K e 38 2 O # 2 5 Ol iy 31
AR Ak A 18 R A 3 4R COLHETCR JEE

3 itit

T Ok Uk BRI B R CO, HE 5 3 75 B2k e i
{14 2 AR RV B0 7 9, 30 L b S e T A PR RO R I 5
A 5 AT A i Ol R HE R AR L RAT
i 7 WOl COLHE T8 JBE 1 B 2 7 A8 A1 A K H: 52 i [
F LA BT AR S S0 BR A R0 A B S R #E 3N A Ak
b Y % 8 T o A BIE S8 B B C O, HE TR BE 1 i) 25
T8 AR S S me R AT T A AL A5 R R B, 2008 —
2018475 ¥ 45 3 R C O, HE Bl ok B 22 B 0 1) T R a8
X 5 Bai % 7E # ] XA B AT 45 R A — 3. X R
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Fig. 6 The factor interaction detection results of the spatial
distribution evolution of livestock CO, emission intensity in

Qinghai Province

FEA 11 2008 4F LIk BN Al 2l AR 25 3 POl 8, 48 8 1 & Wl A2 77 R0 B e EARER R R IE B% . e Ah, 52 FAR
BEURI A AR, B ORT IR A 25 ) 3 EE AN S 4 o AR AR S R MOl B E R L B R COL RO B AR 2018 4R 2 B
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) P 8 AU 55 R S, 2R TR S DX O B Il B AR R B2 A, R B A R B — ARl L 45 K 9 R TR ATt R Il
18 F5 S HR THPARRS 48 H A B ORFE AFTE R R M7 B COLIHREE 07 o 5 B 22 & BN 38 50 COL IR R it 151) 2
i 3 AR BB B B HE ) U0 B Rl ke R A 7 AR AR TS R 2 i 3 A T R T A 7 AR B U
iR A I Btk 5 L A A8 68 3 s Ak LR R BRI R 5 0 3 8 R 2 IR AN (R e A R O A A e T R
9, BEAR COLHE R B

FT B DR R 45 SR T, 2008 — 2018 4F [1] , # M CO,HE 58 B 1) 52 Wi IR B i il A R V&2 0% T e SR S5 25
PR B N e BF R BT 2008 4F, 75 148 35 2Rk F AR SRt A 4R B I A0 LRI R 2 0l A= 7 07 X, 80 # CO,
HERCHR B 25 (6] 70 A 52 FAR VR TF TR R R B . Bl & BT B0 R B 2018 4F 5 M2 5F R K -F
JI 5 B 0 COLHERCHR B2 A 2 B D3R o 38 7 AR 25 R 4P 1 It 19 S0 A 2R S B Ol s B 79 5 F , I & 4
b T2 R X IR AR A AR, e 1) A 2 A RN BE AL A 7 07 S B T AR AR HE B T AR Bk A S R AT 5 4
27 IF HAE 2018 4%, BR Al ™ (B A1, B AL XS 78 e CO,HF TS BE /) 52 00 f5g 0 W08 355 o S0 f) 9 22 o e 1 R
M 7l S5 R A AR T R COLHRRCR B2, k2 3] 7 403 7 40 COLHER i /R o 3k 5 b B e 45 14 i Il 3 Il sk
HE 7 A2 i PR R AR SR 45 SR — B0, W 52 RS T TR AR AR L. AN AR R KR TR HAR R
B COLHE R JBE 25 ) 43 5 1 DR R 2R, I HG 02 3 0 B /K7 AR P Bl 5 4 22 TR 0 32 AR o 3k e WD ol A 25 3
B, Al A AEFE I sk EE E T A MO AL kb A K R T F M COL RO L e BE T R Holk
i) B A 8 B e o R, LRI VR AR 8 O B A VR R AE RN RIE o8 B ™ e B L AR A A R B =
37 AR AN R 0 A TG it 8007 568 (] R, RS0 7, 3 4 i) A A a2 ) 240 A 285 78 O A T 5 8 8 e, TR L
B — DR B WOl A R o D e, USRI A BB R M TR ORI B T Ak S IR R Ol e Sk Al S E
Al 5 B VR I T RE U 19 RE B A FIB R, LIS AR 7 AR T S Bk ¥ F AR e Ah T LU 1 B 2 A
BRIl A R 0 55 DX 8 AR P RSO A SRR D A T 0 A 4 e A I e AR A G B T A v A 2 TR
7 A B A IS N T [, SRR i A A COL T

AT 5 I8 A TR I3 4% N R A2 T A G B8R B i COL HE R JEE 1) 52 00 752 12 A0 R ML, AN 07 BY
T AR A 55 X R E Wik COL R JBE A 35 UK Sl [N 3R, ids BE il 2 A A% 00 el HE 34 s 2 6 Bk o Ak df o ok 0
WFFEAAL A T 25 A6 T 78 HOBHE I BF 58 UK, 30 2 RS g 7F 52 336 10 (0 AL AR A0 7 0k L D A O B 1 o E A
et gt T E B S B AAE o SR, T RO SR BRI AS BT 5T ALE 2008 — 2018 4F 1 & A CO, HETIR 54 B2 14
23 A R FCR I R 2R AT 1 0, i BRI 1 X 24 i & Ol COL RO BE UK A9 K HE 23 BT, 1T RE 2 X 58 45 2R ™ A
—E WY RLI o 5 i S5 BT T il BN 8T A B, LUOR KO 58 09 B 8 o 93 80, AR5 T BE A W B 7 Ol B HE
T H) BRI 10T 25 AN A 9 QA AT 5 R TR 20 A B b R B A T80 7 0 COLHETIOI S ), R 25 JE 0 Uk 73 JR AR AT
RS AR BT 2SR IR ER X B 0 C O HE IR BE B2 o X SR R 4 I it — AL WF S A

4 Hig

1)2008— 2018 AF-[a] , 78 A& 25 PR 37 4 it 1 St A AR 8 & BOl B 3 8 50 R L B B A 3R R R, B 1 CO,LHE
R E R R T 48, 05% , I B A T R R, & 4 CO,HERER JE FH 0 M PR R A2 T 17, 99 km, e &8 1
T SR AL 55 10 23 8] 20 A A SR o X 36 B R T AR b A R R I R L A O S B AR T RS R R A
SR, 5 W A8 AR AE BRI & B COL RS 1, i 250 I 7= i 25 ¥ VR 8 A1 1E 3% 5 R T2, 52 IR 4 (eI K e .

2)2008— 2018 4F [ , 52 M 7 Wl CO,HE o BE 09 P2 N H 4R (& 07 (il 9 75 5K 4 4506 TR 338 W e 72 SR ol 7™~
E AR AL S 0 KR AR bR o 3% B A4 A OR 47 35 570 T 10 42 25 35 0O 8 15 42 i 4% G RO 35 Ok i 4 204k &k
b AL AR AR IR T G0 R RS TR AR EE T B POl AR & R . IR, B BT K O 5 S R T 32 H
AF FH 328 0 18 52 M) C O, HE B BE 25 8] 43 A (1 SC B I R o (A W848 3 PO AT 78 Ak 5 G VR A RN 7l 55 AN
SEHE T AR AR A 1), 1 29 7 AR T R 2 S, Ul W LU HE s Tl AT e o IRt , 5 4 8 4 3 A 2 3 il
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