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The estimates of carbon emission based on small-scale in alpine pastures: a case

study of Hezuo in Gannan Autonomous Prefecture, China
WANG Lucang*, GAO Jing

College of Geography and Environmental Science, Northwest Normal University ,Lanzhou 730070, China

Abstract; Carbon emissions are the hot issues of the current domestic and international research. Throughout the calculation
of carbon emissions, the key involves two aspects: First, the choice of research scale, second, the definition to assessment
parameters ( carbon emission / absorption coefficient ). The alpine pastoral must also full consider Livestock carbon
emissions. The paper carried out a systematic calculation of land use carbon emissions and carbon sinks, which combined
characteristics of alpine pastures and the lastest second national survey data of land use,by the way of scale-down to the 41
administrative villages. The results show that; (1) The total carbon emissions characterization show as " carbon deficit"
situation. The total carbon emissions24374.82t/a, Land-use carbon emissions 4908.21t/a, the livestock metabolism carbon
emissions 3703.94t/a, and urban -rural residents living carbon emissions 15762.67 t/a. Carbon sinks only have 1949.74
t/a,the amount of " carbon deficit " reaches to 22425.08t/a. (2) In the alpine pastoral, livestock is the main body of
breathing carbon emissions, carbon emissions for 3703.94 t/a, which the cattle are the main factors of the carbon
emissions, more than 90% of its carbon emissions. (3) Urban-rural residents living carbon emissions reaches to 15762.67

t/a, the towns significantly higher than rural areas, This suggests that the survival-type carbon emission intensity is higher
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than the development of carbon emission intensity. (4 ) From the city-semi-agricultural and semi-pastoral areas- pure pastoral

areas, the spatial pattern of carbon emission shows a decreasing trend.

Key Words: survival-type carbon emission; developing-style of carbon emission; breathing carbon emissions; Hezuo City
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Fig.1 The Carbon Internal structure in alpine pastoral
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R A b AR HE R A AR R L B HR il R B0,
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E=Ye =285 %8, (1)

K, E HERUS e, A5 b 4 bR FH 2R AL = A
BIRRARCR 5 S, 0 4% Fh -+ b R 28 B0 %6 7 A9+ b 1
T3 8, 4% Tl - i 1) FH 2 28 fity A7 o AR R R B
HERCHE e Rt 5i=1,2,3, - B R & AR
[7] = Hl I 2 A

EA RBF0R 2543 R 6 KK ITHE A

TPV EE SRR, MRS R AT S, — O
X b A PR 2 BR < ) AR T A Ay S — T
TR, %t A bR S A B HE T 2R B o, 1 1 S
MR %) TRV AR 5T ZE 9], 40 DG SR, U] 2% B i 1K
I (R 1)
2.2.2  WEE VIR AR HE L

YO TE S ET AR R D, A = E A,
YR L HD b IR F2 0 1Y 80%—95% i i 3
JRIBIAY 3, BHP N C —F i AR AL
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A R, KA 17%—T12% W48 C 1E
A S R G EEIR
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R1 AETEERMERHN

Table 1 Carbon emission coefficient of the different types of land use in Hezuo
S T HERL 251 il R 5L e HER il i e
Tynes T FH Areas/hm? Carbon emission  Carbon sinks Carbon Carbon sinks/ Frame of
pes coefficient coefficient emissions (thm™2a™") reference
HEHL Cultivated land 15006.05 0.0479 0.0007 718.79 10.504 [15-16]
MH: Forest land 27136.79 0. 0581 1576.65 [17]
HEHlL Lawn 158515.18 0.0021 332.88 [18]
7KI8 The waters 1172.6 0.0253 29.67 [19-20]
U FH I T R b 675.84 1.765 1192.86 [21]
Construction land A # B 776.92 0.476 369.81 [22]
2838 S b 940.71 2.7923 2626.74 [19]
41t Total 4908.2 1949.74
R2 AETEREHEHRIAIBREBRIARE
Table 2  Carbon emission of the different types of livestock in Hezuo
F Livestock 2F Cow L Horse 22 Sheep 112 Goat ¥ Pig AT Total
HEjik 2 %L Emission coefficient!?) 0.796 0.542 0.068 0.069 0.082
WE/(F) A
Number of livestock D) 453728.6 4193 129 13811.7 11820.8 483683.1
ST 5 He il % 38.27 0.35 - 1.17 60.20 100.00
AR/ (Va) HETC 361167.97 2272.61 8.77 953.01 969.24 365371.6
carbon emissions o el % 98.85 0.62 - 0.26 0.27 100.00
223 WRE R RA TRk A, £, 8 i BB AR €O, (1C0,) ;€N
BRHERCR ARG TPCC BRARNG T H5 7 > i FRERRMITE 2 i (1) 5 R, R i FMIORH Y P B e R
E,= kxC, xR xP,x0, (2) (T /10° v) 5P, i RMEOBAY BAAL 5 ik (1C) 5 0,

http ; //www.ecologica.cn



6340

JAE = 34 %

N FRERRA AL R B kO CO M C IBRELE, U B (kg CO,) s lic 9o IRREESR @ FE9H PRI AF 3L

44/12,

Eic=Iic x Cic
K, Eie B i J8Jm REBETH S A ) 24 1 ik

i (J0) 5 Cie 53 @ FEFK LI 28 CO, HE I R 2L
(3) (kg CO,/T0) ., THELERILER 3 MK 4,

®3 AETERERRESITER

Table 3 Living energy consumption in Hezuo

o WHHE RIERER RN R RN W R A T BRI R
REES 980 H . . . . ® . . . .
E R Consumption of Consumption of FrE BB Carbon emissions Carbon emissions
'tnergy consumption urban residents/ rural residents/ Conversion coefficient  of town residents/ of rural residents/
rems (v/a) (v/a) (v/a) (v/a)
A=W RE Hroe 27.61 73.64 0.3854 10.64 28.38
Biomass energy EHR 13.86 886.95 0.2467 3.42 218.84
W 13.39 354.05 0.1143 1.53 40.47
FaEAT 25.59 116.80 0.2642 6.76 30.86
Wy e e 145.56 17.16 1.2737 185.40 21.85
Minerals energy VA 48.00 9.49 1.6797 80.62 15.94
S 28.74 6.94 1.7924 51.51 12.43
WAL= 60.66 1.17 1.2158 73.75 1.42
PN/Sat 26.50 0.95 1.8230 48.30 1.73
&3t total 389.90 1467.14 469.93 371.92
F4 AETRRAMESEES HREBRIER
Table 4 The residents per capita consumption expenditure and carbon emissions in Hezuo
W R 7 AR T BT 2% WeHER R WoBUE R AR RBRHR
EanilE| Consumption of Consumption of i _/\ Carbon emissions Carbon Emissions
; ; . . Emission . ) i
Expenditures items urban residents/ rural residents/ . for urban residents/ ofrural residents/
_ . coefficient
Jo Jo (kg/a) (kg/a)
e ARIEE o Electricity consumption 9.84 3.95 0.7404 9.51 4.42
B fH P Food consumption 2598.18 1044.19 0.0161 41.88 16.83
A E P Clothing consumption 1340.38 147.91 0.0314 42.05 4.64
JEAETH %% Residence consumption 711.84 184.7 0.0695 49.49 12.84
FREBA I S
Household equipment 504.21 73.44 0.0592 29.87 4.35
expenditures
A3 FIE T Y
Transportation and communication 692.29 222.83 0.0178 12.33 3.97
expenses
HE AR
Culture, education, entertainment 606.56 83.41 0.0323 19.56 2.69
spending
P T Pt ST
BT RS R 633.31 74.08 0.0327 20.69 2.42
Health care spending
HoAb g & H
(o i FR S il 4 303.81 35.35 0.1038 31.54 3.67
Other goods and services spending
ST Total 7390.57 1865.9 256.91 55.83

3 Fig5itig

(1) B B BRHECR AL Bk 7

F B HERL 3703.94t/a, 38 £ 8 B A 16 BRHE R A
15762. 67v/a, 1fi ik I & AL 2 1949. 74 a, Bk 5
TR 22425.08v/a( K 6) , AT HLAL m FEH X, o FE Bk

BcAER R R B HE R D 4908. 2108, M SARYRRIRIRG, D 1 LM IO ) RS B2, DR SE T
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JilCE B R B D SR A, BRI S 2
ARSI AT,

WIS T B A T R HE O, 76 230 H 1 1 [
B WAETEE —E S, SIRMF , B TR A
AV RB KPR, HRE AR, i K.
1 55 B BB HER 5 T, o L o
AR W LAY R 3, XIS Ja RS E I 2 1)
RS IR 252 5 Lol AR BIMAE, 2011 4F, G 4ET
WHE RKBE B IR R BN 35.16 , AR BUR K E BLA%
IRFECN 57.25 , A=W 1.63 %, B 1 EEHE
A FTEHLAN , 3 U BT B S (PRl vk
Fa G R EH L) 1Y HOBT = T AR MOR 3
AR R AR 2 m RS T 9% i, a0 2 F e B b
BHOK AR FAGALEE , T AT JE B S BE i 2631 2% i
ECEAER D, SXAE— R 1 WS AR O 1Y)
AT R T v R s X, P A R, TE e
I B PR 2 AT T B A 3 i HE R B /N
SEPEEKE (R 5) . RIT S0t & & B KX
HEi B FEREEE

B AVETT T = FEHIX B SR H e MR JIT A
{0 HATRRANEAE GO 254 2R3, A TG K
R T RE ST, ARSI BB HEROR: 324, 1M
TH PR A S5 | B B HE O XT3 55 . TRl I3k & (6] 7
T HEBH B P IR A AR — 1Y 25 ) IR R L4
B HERR 5 E) 2 B HE R LG Ry 1018 5 T AR A T B 73X
— i 1:6.7, XERWAE)] KBRKHF, T A
SRACAET™ it AR R IR, B AE A7 I 51 Kk i B HE TR
b7 3 S,

x5 AlEMBRERS£ELE

Table 5 Hezuo carbon emissions compared with the national

A BRI i BEEBHE ke [ 4R AL kg SBRHE R kg
Living carbon emissions Direct carbon emissions Indirect carbon emissions Total carbon emissions
I HE R Urban residents 469.93 256.91 726.84
AH)JE B Rural residents 371.92 55.83 427.75

4= [ -3 The national average 753.47 401.12 1154.59
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F6 BIEWMESITEA (HE]) BRHENE

Table 6 Carbon emissions of villages (street) in Hezuo
. . ; =+ 3R tﬁgmﬁi ﬁg}‘g%mﬁ . ,
ATBON (58T F 3R BRI (Va) . WRHERL (Va) BRHEIL (Va) SRR (Va)
Villages Land-use carbon WAL (1/a) Carbon emissions  Carbon emissions Total carbon

sinks Land use of livestock- of urban-rural emissions

carbon emissions metabolism residents living

A Total 1949.74 4908.21 3703.94 15762.67 22425.08
XA 30.13 446.82 39.09 1101.16 1556.94
TR B A 4.07 245.37 3.75 136.44 381.49
L/ N¥ i piel 11.14 500.89 18.63 1040.21 1548.59
WA 1.01 257.29 0.91 73.37 330.56
TR 5.10 58.22 47.31 297.74 398.17
&R AT 5.65 65.13 42.89 314.13 416.5
BN 103.41 142.56 110.21 596.29 745.65
LR 38.48 65.22 37.09 365.33 429.16
HT9EH 49.17 135.56 139.73 369.65 595.77
ARG 1.31 42.54 66.26 193.08 300.57
H 52.12 94.90 163.58 347.28 553.64
+ Bkt 232.61 161.03 60.62 155.70 144.74
TR 89.38 173.62 196.95 346.34 627.53
=21k 34.46 113.07 301.00 587.89 967.5
MYTA 106.96 160.44 183.40 325.00 561.88
B 11.11 82.48 163.01 275.51 509.89
EStwr) 28.33 170.28 250.09 800.82 1192.86
b Fi A 7.39 89.12 90.83 465.21 637.77
SEAYE) 100.74 164.96 155.00 484.55 703.77
FLAKS 6.93 76.02 154.21 504.05 727.35
A 15.19 58.18 75.28 282.35 400.62
WEER 3.04 31.76 38.28 130.55 197.55
B AL 161.45 79.31 109.91 448.19 475.96
WA A 281.31 49.57 65.88 291.00 125.14
= A EA 113.65 123.25 81.13 412.22 502.95
AR 23.71 96.66 96.93 387.62 557.5
A3 40.38 84.14 87.66 351.18 482.6
X0z g b 61.97 42.12 25.68 195.95 201.78
I IR 13.52 85.64 55.88 283.00 411
ek 103.11 65.37 60.80 309.05 332.11
[EETAT) 25.63 115.94 153.71 659.33 903.35
FRARZARHF 17.82 152.12 115.07 423.26 672.63
LR 12.37 138.67 179.26 648.85 954.41
IR 15.08 54.84 29.03 181.96 250.75
SR 24.69 49.35 22.94 203.26 250.86
Iy 3.07 69.31 32.04 349.73 448.01
R CREEE) 24.14 57.23 33.13 164.60 230.82
2R IR 2.78 73.76 27.74 314.87 413.59
—&Jer 37.53 56.48 28.62 174.26 221.83
FLFR 23.90 103.57 73.56 429.71 582.94
BRA 25.92 75.43 86.86 341.98 478.35
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“BRTIRZS . MNZETE Bh 0 fA U, R R R BLR
R —E R LR T AR AER A RIS Sy
5 B AELFR TR T 7E L 1 B M A AR RS I X

I R AR
[0 L MBI ARARA
I o€ B A
MR R
R R

2 BETRRICH T E

Fig.2 The distribution of carbon sinks in Hezuo
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Fig.3 The distribution of carbon emission in Hezuo
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