5544 B3 3 W) K A P A 3 4 Vol.44, No.3
2024 6 H Bulletin of Soil and Water Conservation Jun., 2024

2000—2021 £ 585 & K $oll fix HE 553K 3h F 2= B B $8 380 A

;EHLABR T HE
(L.EMmRERSE &% 580, Fi 76T 810007;

2 RHRE—HEREKE WM. 7518 /T 810007; 3.7 18 RE K= #F5 k. 3518 /T 810007)
= (B W I AR B0 i HE R AE I 3R 2 R 3R, R 5 1048 B2 7 2k A ol 28 2 Ik & B
USSR, Drik] NRT SN &R AEDEK 3 AT HNAEEE 2000—2021 4
A2 O B HE I 76 0 3L Al 32 FH X 20T 3473 FC 48 2 (LMDD A1 Tapio B #4455 59 #5355 4 H0lb B HE i #%) 3K 2 (R
FRPRA I 20222035 SRR PO BRHEB AR ka3, (258 ] ©2000—2021 4, H 4 RO
TR B sl TR AR By 1,61 %0 . B 8 SR FE 1 AR v 14 I T8 R TR RN 2 0 B TR T A R L Atk
HEBO B BRI AR 94,94 %0 . QAR 48 B S R 7K ST 5550 R AR M 285 44 555 A2 3 T IR A8 A 0N sk HE T
RO B0 A 38 TR 39.40 %6 RN 16.53 %6 5 A0k Az 7 B AR RN FAR Ml 55 8l 3 HASE A7 0 1k 5 1 A AR I Bk
HEB 30, AR TR FE R — 3745 % F1 —6.63% . QFEARNTE . A8 AR PO B HE S AR POk 28 5 K
I8 A AR 25 S 55 I 4 A ol A 7R AR TN ol 55 B S R ok 9 A A O B HE T 58 5 A RN L R b 5 4 E
RN . @2022—2035 4F 7 1544 A B0l A HE ok 2 06 Kb A AR B R Rl 1,23 %, 88 2000—2021 4F
TR 0.38% . L4510 7 148 I 1 5k T 0 398 11 Bk e ) . R AR & 8 7™ o i 3 R e I JBCSRR E  5R A R A0l sk HE
[ B A 5 40 % FR A BN S R BTAA S AR O AR & R
IR AP B HE AL s A Ol BRAON 5 IR BN R 2 5 WA s K A T
XHRFRIZAD: A X EHS: 1000-288X(2024)03-0347-09 mESES: F323, X71

MEkSE: S LIVER, T 2F38.2000—2021 4EF 8 R WO AR HEBCK B PR BB o [T].K - O 35l
#%.,2024,44(3) :347-355.DOI1:10.13961/j. cnki. stheth. 20240607.001; Guo Wei, Hu Xiwu. Ding Fenling.
Driving factors and decoupling effects of carbon emissions from agriculture and animal husbandry in Qinghai

Province during 2000—2021 [J]. Bulletin of Soil and Water Conservation, 2024 ,44(3) :347-355.

Driving Factors and Decoupling Effects of Carbon Emissions from Agriculture and
Animal Husbandry in Qinghai Province During 2000—2021

Guo Wei', Hu Xiwu'?, Ding Fenling®
(1.College of Economics and Management , Qinghai Minzu University , Xining . Qinghai 810007,
China ;2. Institute for Carbon Peaking and Carbon Neutrality , Tianjin University-Qinghai Minzu University ,
Xining » Qinghai 810007, China ; 3.Graduate School , Qinghai Minzu University, Xining ,» Qinghai 810007, China)

Abstract: [ Objective ] The carbon emission characteristics and driving factors of agriculture and animal
husbandry in Qinghai Province were analyzed in order to provide theoretical and empirical evidence for
Qinghai government on how to promote the scientific and orderly development of green and low-carbon
development of agriculture and animal husbandry. [ Methods] Carbon emissions from agriculture and animal
husbandry in Qinghai Province during 2000—2021 were calculated from consumption of agricultural
materials, livestock and poultry breeding, and crop growth. The methods of log-mean Dietrich index
(LMDD and Tapio decoupling models were used to examine the driving factors and decoupling state of
carbon emissions from agriculture and animal husbandry, and the future development tendency from 2022 to
2035 was predicted. [ Results] O Carbon emissions from agriculture and animal husbandry in Qinghai

Province showed a fluctuating upward trend during 2000—2021, with an average annual growth rate of
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1.61%. Intestinal fermentation and manure management during livestock and poultry breeding were the main
sources of carbon emissions, accounting for 94.94 % of total emissions per year. @ The effect of the level of
agricultural economic development and agricultural structure could increase the amount carbon emissions,
with annual contribution rates of 39.40% and 16.53%. The effects of agricultural production technology and
agricultural labor force could inhibit carbon emissions, with annual contribution rates of — 37.45% and
—6.63%. @ On the whole, the decoupling state between carbon emissions and economic growth of
agricultural and animal husbandry in Qinghai Province was characterized as weak decoupling. Agricultural
production technology and agricultural labor force scale had weak decoupling effects, while agricultural
structure had no decoupling effects. @ From 2022 to 2035, the carbon emissions from agriculture and animal
husbandry will show an increasing trend, with an average annual growth rate of 1.23%, and 0.38% lower
than observed from 2000 to 2021. [ Conclusion | Qinghai Province should increase carbon sequestration
capacity of farmland soil, reduce the intensity of intestinal methane emissions from livestock and poultry
products, strengthen the leadership of carbon reduction and fixation technology in agriculture and animal
husbandry, and cultivate high-quality talents in agriculture and animal husbandry, and therefore to achieve
low-carbon development in agriculture and animal husbandry.

Keywords: carbon emissions from agriculture and animal husbandry; carbon effect of agriculture and animal

husbandry; driving factors; decoupling effect; grey prediction
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Table 1 Carbon emission coefficients of agriculture and animal husbandry in Qinghai Province
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Table 2 Carbon uptake coefficients of crops in Qinghai Province
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Table 3 Decoupling state classification criteria
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Table 4 Accuracy evaluation criteria of GM(1,1) model
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Table 5 Carbon emission and net carbon effect value of agriculture and animal husbandry in Qinghai Province from 2000 to 2021
1y RITHE # B e & WK LA K
BAE/100 0 WE/Y% ME/100c WE/% EE/10 0 HE/% BE/10% 10 t O /10° ¢
2000 17.03 4.14 390.88 94.96 3.71 0.90 411.62 121.22 290.39
2001 16.26 3.86 400.93 95.24 3.76 0.89 420.95 141.89 279.06
2002 16.07 3.72 412.01 95.41 3.73 0.86 431.81 132.54 299.28
2003 15.51 3.56 416.15 95.58 3.73 0.86 435.39 123.71 311.68
2004 15.30 3.53 414.37 95.58 3.88 0.89 433.55 132.02 301.52
2005 15.76 3.63 414.88 95.45 4.02 0.93 434.66 141.78 292.88
2006 16.02 3.69 413.34 95.30 4.37 1.01 433.73 135.28 298.45
2007 16.39 3.66 427.00 95.34 4.49 1.00 447.88 148.33 299.55
2008 19.07 4.19 431.25 94.81 4.56 1.00 454.88 157.74 297.13
2009 19.57 4.25 436.15 94.74 4.66 1.01 460.38 160.96 299.42
2010 20.45 4.35 444.14 94.60 4.93 1.05 469.51 163.98 305.53
2011 21.74 4.57 448.77 94.34 5.20 1.09 475.71 167.26 308.45
2012 22.65 4.82 441.85 94.07 5.18 1.10 469.68 167.35 302.33
2013 22.13 4.61 452.31 94.28 5.32 1.11 479.77 159.29 320.48
2014 22.23 4.47 469.45 94.48 5.20 1.05 496.87 158.65 338.22
2015 23.16 4.59 475.72 94.39 5.14 1.02 504.02 156.61 347.41
2016 22.27 4.29 492.05 94.71 5.19 1.00 519.51 155.25 364.27
2017 22.52 4.30 496.53 94.75 5.01 0.96 524.06 150.76 373.30
2018 21.92 4.42 469.21 94.58 4.99 1.01 496.11 147.80 348.31
2019 20.09 4.23 449.87 94.76 4.80 1.01 474.76 148.13 326.63
2020 19.18 3.68 497.31 95.42 4.71 0.90 521.20 147.01 374.19
2021 18.73 3.26 551.68 95.93 4.65 0.81 575.06 150.85 424.22
#1H 19.27 4.08 447.54 94.94 4.60 0.98 471.41 148.56 322.85
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Table 6 Driving factors of carbon emission from agriculture and animal husbandry in Qinghai Province from 2000 to 2021

P ARl Az 7= B AR AV 25 F v Al 28 BF % JBE 7K SRR b 55 3 F7 AR LR SN/

BOVIAE /10" ¢ FEHRAR/ % BUNAE /100 « BRRER/ Y% BOMIE /10" « FIMRER/ Y% BONE/100 ¢ FEEkR/ % 100t
2000—2003  —34.84 —25.06 9.71 6.99 71.67 51.56 —22.78 —16.39 23.77
2003—2006 40.54 17.23  —82.27 —34.97 76.27 32.42 —36.19 —15.38  —1.65
2006—2009  —49.60 —34.31 10.43 7.21 75.18 52.00 —9.36 —6.47 26.65
2009—2012 —145.56 —41.38 78.48 22.31 102.03 29.01 —25.66 —7.29 9.30
2012—2015 —148.88 —44.83 106.85 32.18 70.18 21.13 6.18 1.86 34.34
20152018 —144.13 —48.18 63.76 21.31 81.88 27.37 —9.41 —3.15 —7.91
20182021  —34.39 —23.28 41.11 27.83 66.46 44.99 5.77 3.91 78.95
BTTEE  —516.87 —37.45 228.07 16.53 543.67 39.40 —91.43 —6.63  163.44
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Table 7 Decoupling elasticity index and decoupling effort index of carbon emissions from

agriculture and animal husbandry in Qinghai Province from 2000 to 2021

B Bt e Jot £ R ey es ep e ot A R
2000—2003 4F 0.29 55 8 44 0.49 —0.14 0.32 0.67 55 it 4
2003—2006 4F 0.03 EERN IR —0.53 1.08 0.47 1.02 R i
2006—2009 4F 0.25 55 1 44 0.66 —0.14 0.12 0.65 559 i 44
2009—2012 4F 0.03 553 i 1.43 —0.77 0.25 0.91 55 W 24
2012—2015 4E 0.08 55 08 4 2.12 —1.52 —0.09 0.51 55 i 44
2015—2018 4E —0.02 598 P 4 1.76 —0.78 0.11 1.10 5
2018—2021 4F 0.18 553 i 0.52 —0.62 —0.09 —0.19 TG I 44
2000—2021 4F 0.10 55 8 44 0.92 —0.39 0.18 0.71 55 11 44
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3.4 FEARKLHRARERN

AR GM (1, 1) F 2022—2035 475 145 A& #lk

MG 2000—2021 AR MO i HEBUE 12 K@ B (GR &) . il A R 3 2% HUE C=0.38. /M2
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SR AF :2000—2021 455 5 48 A Ol B HE K Bl DA 2% B i 4 55 353

HER P =0.91, BLREURE BEAG I8 A 465 15 31 75 1048 R PO A
HER RIS . 2 (B +1) =33 924.05¢"""* —33 512.43, il
A5 7604 5 S R ST 247 AH X6 3% 2% R 002, T 0 445 R 45

., ERDR,FEE 2022—2035 4E & Hoolk Bk HE L
EA THRRE,FE KRR 1.23%., /MNF
2000—2021 4F KK 1.61% .,

F 8 2022—2035 F£FiF A K w HE A B

Table 8 Prediction of carbon emission from agriculture and animal husbandry in Qinghai Province from 2022 to 2035

i 2022 2023 2024 2025 2026 2027

2028 2029 2030 2031 2032 2033 2034 2035

BRHEACME  541.21  547.88  554.64  561.48 568.40  575.41

582.51

589.69  596.97 604.33 611.78 619.33  626.96 634.70

4 v

ABFFEMEE T H A 2000 —2021 4E & Bl Bk HE
ORI AR B8l i B30 IE  Xof 7 96 A8 4R Al i HE AR L BIK
R RN AT T sk b, MRS 1A,
T VA8 A O B HE il B 2 0 Bh b TR L R T
FERAE W AE K BT 7= Az 10 B HE 50 L A9 458 /0 R 480l e 41
R B SR A AR HE A 32 AR R L 5 P AR A X
T 2000— 2014 4F A4 B0 fire HE M 550 25 R — 3%,
BB IR i e HE R S F B YDA O, IR
DXAE Ay v ] Y R A IX 22— R R R T R ) Tt 38
P B BOWE M R AR L KRB R 48 E A
Fry i e B g R R HE R R B K. M,
T Ak AR A 7 A SRy R AR X B AR | R
FRH S5 G 1 R JRAE . RTHE) FE A L HECE AR
B AR B E S ARHE R & R R s A R
L RRAREAAL 7 B 7 T 1 H B HE R B . ) 3RS
o R AR A R A B A R R B A
TG FROKOF- . M A E 8 5 G 9 HE R e L AT R
TR SR AR F 0T MO B0 2 (A HLAR B
V75 T 3 A A AR R € B L D A A Y ek
AP = G b, A AR O BRI R AT
T HE A, X I R AR FH - 9 i BE AT L AT
A AR it FH RRS AR R 12 A PLR
A T 5% R ORI

T 8 A8 A O B HE R Y 3K 3h B RO F L & T
G5 TR 2R 2 a0 A A0 L i I 1) 3880 2 AR R 5 B8 7 A
B A A S0l B HE I B, HL 28 % R Sy i i AR A
b 3K S R X5 T 2 S0 X 7 b IR g
R, 256 T A AR PO Bk HE B 5 1 Eom
JIR 4655 ) 48 Bt SR 35 1A AR RN 28 U 1 A 1Y [ B sk
HE il 22 18 38 K U6 A A 0Ol 28 55 K F I 3R T B T A
M BRI I T AR b 235 4 S e U HE TG I 5% T,
TR TE YRR R B b B PR A A5 1 R R
T L Bl AR BLA A WOl & e 25 Al B R R e, R L,
VR I K A B0l e U HE s B R TN 57 Bl I R
T, s A Hol B BT, B2 TR Bl Mol A B 2R

. 5 Ak AR Pl e HE [ B R £ 51 4 HE 3 Al £
AR LA S I A Ol B BT 5 R AE T
SR DA PO 5 R A B, T A 40l Ml A 53 2
AU R L TR ACE A T 7 A B i o 3 AR il A
AIREL BRIl 2k (AR B 5E B . 2T 75 T OE
TETT Rk (AT HLAR B 7™ dh s 48 1 8L, T 5 i AR 4
bk 25 8 e DR R R 9/ A Al it 2 A R 5
BRA 0 A B o K

5 &

(1) 7 A8 A WOl Al HE RS AR 2 0% 3 b T+ 3
A B 2 3G N T A PO B HE k. B & SR
i HE T2 A Ol e HE 53 4 7 32 22 I 4 B
TRk R, 38 T 7 8 375 B IR A AL 7K 7 2 A O 98 HE
R HEZ A

(2) Al 25 K6 30 Fi ARl 28 B & i 7K S 280 2
A M B IR TR A 1, RN 2 5 B AR EONE AR 57
By 7 FRAEE A4 7 A1 ) A A0 e HE A 3 . R A AR
M B A S L 2 AR MO Ll A A BB Ry 4 5
U HE 5 1 2 B 5 1]

(3) T A A WOl B HE il 5 A Ol 28 55 3 K
JI5t 0 AR A LA 3585 IO 8 A 3, AR B0l e HIE TS 1% I 4 5% g R
BORRRE A 45 49 T i 48 8% 1 Al B2 K B 2 Fn 57
Bl 7 R 2 e % A U 2 A O e D HE

(4) T A AR BO R HE L AE 2022—2035 4E40 T
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