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Abstract: [ Objective] The carbon emissions in the process of land consolidation projects was scientifically
measured, in order to provide support for the implementation of low-carbon land use and the realization of
carbon peaking and carbon neutralization goals. [ Methods | The carbon emission mechanism in the construction
process of land consolidation project was analyzed according to specification of PAS2050 in the field of
international architecture. Based on the carbon emission coefficient method, the budget quota of land consolidation

project was converted into carbon emission quota, and the total carbon emission of the land consolidation
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project was measured and calculated according to the idea of construction project budget. [ Results] O The
carbon emission quota of land consolidation project was based on the relevant budget quota given in the budget
quota of land development and consolidation project. The carbon emission coefficient method was used to
calculate the carbon emission of a certain amount of manpower, materials and machinery contained in each
budget quota, and then convert it into carbon emission quota, so as to finish the calculation of the total
carbon emission. @ According to specification of PAS2050, the space-time boundary, object boundary, element
boundary and carbon source type of carbon emission of land consolidation project were clear. Based on these,
the total carbon emission of the case would be calculated as 194 225.95 kg. [ Conclusion ] The carbon emission
quota method has a good application prospect in the systematica comprehensive and accurate calculation of
carbon emission in the construction process. Through compiling the standard of carbon emission quota of land
development and consolidation project, developing the software of carbon emission quota of land consolidation
project and optimizing and adjusting quota, the carbon emission quota method is applied in land consolidation

practice, which would be beneficial to promoting energy conservation and emission reduction of land consolidation.

Keywords: carbon emission quota; land consolidation project; PAS2050; lower-carbon
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a HET TH 5.70 0.30 1.68
as KT TH 107.70 0.30 31.78
[T30055] b K m®
by WH S M7.5, K 8 32.5 m’ 16.00 0.22 3.52
¢ Bl A =gl — — —
Nt — — — 36.98
a AN T TH — 0.30 —
a FRT TH 0.60 0.30 0.18
as KT TH 10.60 0.30 3.13
[T30065] b ok kg 0.00 0.00 0.00
b, WIS AN I M10, 7K I8 32.5 m? 2.10 0.26 0.55
¢ Bl M = 0.00 0.00 0.00
/NIt — — — 3.85
a AN T TH — 0.30 —
a HET TH 26.30 0.30 7.76
a, KT TH 61.30 0.30 18.09
b R kg/m’? — — —
b, i) m’ 0.23 0.20 0.05
b, 20 A AR AR kg 17.95 3003.00 53 903.85
bs Al kg 13.11 3 744.00 49 083.84
b, KA kg 14.90 3 744.00 55 785.60
bs B A kg 20.00 3 550.00 71 000.00
[T40005] bs Tl 1% kg 34.45  3550.00 122 297.50
b, CIRCSS kg 0.69 3 550.00 2 449.50
by B £] kg 1.93 3 550.00 6 851.50
by AR EE+ C15, T e . kife 20, 7K I8 32.5, /K JK L 0.6 m® 103.00 364.00 37 492.00
by 7K m’ 100.00 910.00 91 000.00
¢ HL Bk B — — 0.00
o AR A% (2.2 kW) G 4.60 38.00 174.80
e FLAEHLELHE (30 kVA) =El 1.64 38.00 62.32
Cs KK BB # #E KU (2~6 m® /min) B 2.59 38.00 98.42
it — — — 490 225.23
a AT TH 0.30
a KT TH 2.63 0.30 0.77
[T90030] b R kg 0.00 0.00 0.00
¢ HL M =2 0.00 0.00 0.00
/N it — — — 0.77
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M BRI RKE R TRES P& HA
T AR LA B i 45 AN A TR B okt A% T R Ak HE
R 22 AR . ZR I H A R R 13 A AR A
Forp g & [ T40005 BT FE N T 64 BE ALK &5 BE i 4
K J 61T H b oms HE R e K0 E . E A
[T90030 I it #E N T M kE ALK & BF /b, B R
511 350 v s HE AR 5 /0N 1) E
25 THERmHEMER

MRAE R 200 BT 5 E R HE R 45 R
TEWLFE 5, R 5 g5 B nl . 05 B b s HE e
SR EEASE A TR M TR E
AR, DL R TR R TR AR HE R 3 H
HETBCHRE 43 R 139.532 1 54.693 t, 415 H i T. By
Bt HERCE R 194,225 +, Hebg HEHON G A
M AR DTRR A 71.84 %%,

x5 RODMBHBRHREE

LESE T T LTI T
T10304 32.36 135 4 368.6
T10306 33.51 720 24 127.2
T10307 39.92 1064.5 42 494.8
T10207 68.60 209.5 14 371.7
TREEMTHR  T10330 3.86 4054 15 648.4
T10043 94.74 0.360 4 34.144 3
T20286 293.37 15 4 400.6
T20286 293.37 99.12 29 078.8
T20286 293.37 17.07 5007.8
M EE TR T9I0030 0.77 0.405 4 0.3
T10032 10.89 10.56 115.0
T10334 91.39 1.58 144.4
BETHE T40005 38 305.81 1.41 54 011.2
T30055 36.98 7.04 260.3
T30065 3.85 42.23 162.6
A 194 225.9
3 W

e b R B R R R B R i A TR
LB 0 50 R AT RE o 26 2 AT 19 ISR B 4 £
FHAE 52 B o2 — A i 7 5 A B A L ey i) e A IR B
IR DT T . S TR U S L A RO R
e PRI PR E O LA, 2 AT R HECE A5 4k
T A 0 e R i ok v O AT S5 B Al PR
B REBE L AER TN e BAR S PR T R BUR L
o7 0 - iR 36 35 e HE N AT H A B T LR I
O A - BE PR AR 2012 4F Z i) A9 € A M T e o B I
005 5 BbR E ) g 5 (e M T R BRI Ak A O

BARUE) o MRYE 1 U TF & 3 BRSO JF &
HR I HE AR A B HE R A S
AR A b 3R R 4 b BRI H Y R HE S E T
ZEHELA .

N 1999 4F - Hb BB IR G A 1 b A L, 3
2006 4F [ 4 9% U5 ok £ Hh IR A, T E
2019 AF AR IR ZOR T R H L4 A I S5 ES B
g o0PEEMBRLE T T R mEn B L
AR BRI, NERRE A
R SAESBE LRI H RS R TS
B EIT R L MG TRE iR AR B R AR I kR ik
ARG . B R AR, [ 4 b Y S D i
RIS 5T 4 0 A 06 - M B3R PR B B A HE L
ORI S

FE P R DL A b RE B AT RO O G
SR HE AT R R R B 20112020 4F M TIAE ¥ & S
b8 Fa s LA T A b A e HE Y & SC R (166 R
T3 Ah o DL SRR Bk HE i S G B ) BE AT R R 2011
2020 4R TIAE ¥ S SCHEER 610 G, S o ) 6 HE
T ) % SC Y 3.7 A R MR R HE O ) & S
S0 76 A5, AR AT I A Bk HE AR SE B AT L TR
Iei) 185 52 1) o HE R 4005 0 A AF 5 ) Oy = b 3 3 e HE
PR TAR GBS M, DAL RSB B 9 - B R
HE T A B AS TR) s HE B T 18 Bl S S A A B T
SERES ARSI T PAS2050 HLE X 4 M A TR
T e T30 HEE 28 R0 i 0 A 6 AT T R0 AR 5T L 38 X
5 1 Y A2 R B R IR T i R BT TR 2 A
FRdE ) s B35 H 5, B acHE RO Y TR S A
Bk R T 0 H B TR . SR SE B b A TR
VA7 57 P H A v 50 100 15 100+ A L T 8 s S
DA B B B T2 U T R I o O A T R
gt — Atk ., 5 oh 4 B E K U 0 HE B AR A
AT IR FHE T3], X5 A 3 37 B HE CRE A AT A TR A
BERi e S R R R E A IR SRS B
S AL TR ) i HIE OHE 4 R LA b s HE B A 0 4
Jei B A

BB B . o [ A b 83 1E A ) [ b 2 A IR R
R G + 25 G 3R W IR L7 Ik CBOR S5 A OGO
FECH Y HT AR RIS . 2E AT BRI [
LA GRS LR BS R L TR
AR AR S 5 AT BRI RS LR IR MR
BN B SO NG DLk A G 2R
KR E By TF R A AN E IR Y, BT R
HEZEAGRIBSESBER BT bmES, K
11T 76 15 BEVSCHE | &% (AR B & e 1 R0 1RL T » FRl S8 1R e
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KRR AR LT PAS2050 MUY £ - b 3 T HE T A 5 O 12 K HC R 199

DA nl L e N Ei e s o SR N SO 1 BL IR I A BN
D7 WIS R SCRR AR X b, SR BT AR R 1 it
J2 b A AT ] &R B B b T b £ I AR DL+
Hb 3 R TR B HE BB 5 O SR b A % SR A A Y
PAS2050 K3 X} 3 mih # 0 F 47 50 3, 3@ o TR WA
5 O TR A R e HE O 55 5 3 R AT B AR BT X
RGN 25 A B A B HE JBORORE Al — 2 R THE S
W e 7 B8 5 T HEAE . [N e HE TR A A
FRAR B = Hb L35 1Y) T LM 11 L AR AF 5% 43 B T 4R
PLR X3 —J2 25 F & 4 /K U 1 s 4 e HE 0 i B e
]I 24 9 R [R) G TR TR o L R R U U A
A AR K U AL % L R AOK IR T AE . =X AL &
PEAH G B ATAET . AT B AR R IR D &1
B S HET 88 A LLRE I S E WAL & BEIE T R
DAFEHL Ry LA & BE . T 25K 1 b B IR il T g
DL L AR T 2 B AR I AR . — 2 R4 b
HIR T RE I R B, 2 A 1] 3 b 1+ Hb A L
Tk 45 T RN 7 bR A 2R A A - b e A 2 D
BTS2 B A Hb A B A A P A e R

4 5

(1) 4 Hi 3% yh T AR B HE e B0 DL T &
PRIGE FE 2 AR E ) 4 R AR DG TR R 3
filt , 32 FH b HE il 2R 50 3103045 A4S 10050 b or 4 —
S N TJT APRE U A Bk HE L L 4 TR A E AU AR
A HIE T A0, DA i S BT A HE A A TR

(2) HKAE PAS2050 B . - Hb % Jh TR ik AR Ak
14 B 225 300 S0 T 6k G2 i LG N T O R R,
BN ARG A A TR MR T AR 3 KB KL
S B IR G R E R B/ BRI R R I H e YR
4 RBRIA B,

(3) LABHE i 2k B Ak, D053 8 0 3 i) £
BT b TR RE B A TR NG A TR A ke HE R A3
Sk 139 532.13,0.31 Fl 54 693.51 kg, Wi H S5k HEMK
0 194 225.95 kg,

(4) B HE Tl 7 &0 % AE 2R G 4 T o f T R R AR
Jiti ik R e HE i T EL A A I FH I s 38 Ao A
floae 855 7 2K 1A RUPE o 4 25 330 00 1 R DR HE

L&

[ 2 £ x #& ]
(1] ™2 3 22 2 T K (0 B e Y B VS 4 1 b R 72 e K ]
B HE AT ST .79 22 B TR 22 27417, 2021, 37(1) - 25-31.
[2] Houghton R A, House ] I. Pongratz J, et al. Carbon
emissions from land use and land-cover change []].

Biogeosciences, 2012,9(12) :5125-5142.

[3]

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Goh C S, Junginger M, Potter L, et al. Identifying key
factors for mobilising under-utilised low carbon land
resources: A case study on Kalimantan [J]. Land Use
Policy, 2018,70:198-211.
Dong Yuhong, Liu Shiliang, Wang Jun, et al. Assess-
ment of risk and carbon sequestration function of land
consolidation based on landscape pattern [J]. Transac-
tions of the Chinese Society of Agricultural Engineering,
2017,33(7) :246-253.
Chartin C, Evrard O, Salvador B S, et al. Quantifying
and modelling the impact of land consolidation and field
borders on soil redistribution in agricultural landscapes
(1954--2009) [J]. Catena, 2013,110(1):184-195.
Polat H, Manavbasi 1. Determining the effects of land
consolidation on fuel consumption and carbon dioxide
emissions in rural area [ J]. Journal of Agricultural
Sciences,s 2012,18(2) :157-165.
Hiironen J, Riekkinen K. Agriculturl impacts and profit-
ability of land consolidations [ J]. Land Use Policy,
2016,55:309-317.
Tan Meng, Huang Xianjin, Zhong Taiyang, et al. Im-
pacts of land consolidation on soil organic carbon content
[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2011,27(8) :324-329.
Hammond G P, Li B. Environmental and resource bur-
dens associated with world biofuel production out to
2050: Footprint components from carbon emissions and
land use to waste arisings and water consumption [ ] ].
Global Change Biology Bioenergy. 2016,8(5):894-908.
gk Ak B SN L A5 A k)T e R Ak HE O i R R
Fe J 4858 35 3 - B F LMDIAE R[] A4 A 29, 2020,
36(1):47-55.
X7 A B R, A Bl A ) A A i sk HE s
B = DUIL P 4 3t B i L) ] K - 4/ F 3l 4l, 2015, 35
(1):262-266.
TR B . e 1l 35 30T e 00 I B3 e ke SR AL AR BIF 52 LD .
L7 R B TLPE W 42K, 2020.
SR, WORE e, T ST R DX - R B E Y Bk
HEBOBON 5« AW AL 48 B RE B b i s 2t B S ] ().
K EPRFEIFSE,2015,22(3) : 241-246.
B X R, SRS L B AR M AR B Bk R B L B
SR R[] 98 R, 2017,39(11) : 2073-2082.
Bk g G B AT R S A R T AR Bk A 2R
HAEBAEMABIT[)] A B EAE, 2006,25(3)
303-308.
HE AR, EHE AR, e H T, T AR A SO R A AR R
AR 92 B AR R [T ] AL 7 Rk 2# 4, 2016, 44
(6):127-130.
SR T LR T A B TR R HE T 5[ D] AR
H A AR R AR, 2017,



200 7K R E

%41 %

(18] % Tk Rk LIS R f I 2 ik HE I 55 K HE R 2
3RO LT ] AN AR 455 ,2014(3) . 74-82.

(191 B3, BRIFE = EACRE 5 b Ul i Al afh 7 vh K e 1
Yt e sh A )] A4 2547 . 2005, 25(12) : 3252-3258.

[200 g, g 55 4 A= i J) 300 Bk HE AT 55 5 B SR mg 52 [ D .
Wb A FE AR EYIE K, 2014,

[21] ZALNI.ZW =, 8 BER % 90 R LR B ZE & ReFE M
B HE O B XA ()] AR K IT,2012,43(7) :50-55.

[22] Z=Haar. 5 MR HE B I 25 & REFE M SR S5 PPAE LT 1K
FIHLR] 53T ,2017(5) :94-97.

(23] BRBRME. d 50 T8 bt T 5 B pi HE O S 58 (D). R
JoMN TR LAk R, 2014.

[24] B{E Lo (o 8 5000 4 A= i J8 300 o HE e 52 [ . g i B
$,2016(17);78-81.

[25] B 51 2 K U A= v 8 300 Hh 4 1k 4 B2 4k 100 1) F 52
[J]. AR TR ,2004,37(5) :86-91.

[26] R 4R, Tk EIK Y Tk B85 6 far 43 7 L) .
w4 B, 2006(3) :50-54.

[27] Bl 10, SOBCEE , 5. b [ K IR 28 7= 14 1) J5 T 6 R 3R
BEHEC A BT[] 28R R4, 2007 (28) : 8986-8989.

(28] VTAZ. Zofh B R0 B 40 00328 B S EAS IR R 9T ().

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

o A S B . 2004 (5) £ 9-14.

Paustian K, Ravindranath N H, Amstel A V.2006
IPCC Guidelines for National Greenhouse Gas Invento-
ries [ M].International Panel on Climate Change, 2006.
2R X 8 T 4 A i ) A 1 A SR TR O O B
BRI ] CRRAE B A4 . 2015, 29(4) - 12-16.

K Bk b R A I H Bk HE R S8 P, SR0306433
[P]:2021-02-26.

T, X5 4, F I, %15 CHR T B AR T A E e HE
AR B FE [ ], S A AR B S HE JE . 2021.17(1) < 7-17.
Zgfigh R L R T RN R ITE CO, HE
TR HE BOR T B9 S5t 0L LT DL Kk £ AR 3538 412, 2016,
36(6):177-183.

fe S ALY B [ A 45 G R IR R BB Y 5 R 5
L1134, 2020(11) :37-39.

gl B AR B T i Ak I R R B R [
BAARLT ] H AR BT IR 240, 2020, 35(1) :53-67.

R RS RS E A B T kb AT RIS AR ®
1%.,2021(4) :52-53.

0 A, 7 55 B I 3 T - 5 5 iR R R R R LT ]
F +4h,2021(3):30-32.

(L% 189 70

(28] WA, 20 RH % 3T CLDAS 2.0 3K K48 i
o XAk A 0 0 8 A 0L 5 T Al [T 98 ARk B 2
2018,46(4) :231-236.

[29] Cheng Meilin, Zhong Lei, Ma Yaoming. et al. A study
on the assessment of multi-source satellite soil mois-
ture products and reanalysis data for the Tibetan Plat-
eau [J]. Remote Sensing, 2019,11(10) :1-18.

[30] Hersbach H, Bell B, Berrisford P, et al. The ERA5
global reanalysis [J]. Quarterly Journal of the Royal
Meteorological Society, 2020,146(730):1999-2049.

[31] Munoz S]], Dutra, E, Agusti P, et al. ERA5-Land: A
state-of-the-art global reanalysis dataset for land appli-
cations [J]. Earth System Science Data, 2021, https:
// doi.org/10.5194/essd-2021-82.

[32] Rodell M, Houser P R, Jambor U, et al. The global

land data assimilation system [J]. Bulletin of the

[33]

[34]

[35]

[36]

[37]

American Meteorological Society, 2004,85(3):381-394.
FESCLVEANES  EMS. GLDAS B K Bt 78 b [ X 1Y 35
PR VAl [T K B2 E B . 2014, 25(6) :4-13.

He Jie, Yang Kun. Tang Wengjun, et al. The first
high-resolution meteorological forcing dataset for land
process studies over China [J]. Science Data, 2020,7
(1):1-11.

XIS AR e i, 45 22 45 0 BRI 8 BT R AE 75 780 IR
B3 L) ] R4, 2015,34(3) :653-665.

Taylor K E. Summarizing multiple aspects of model
performance in a single diagram [J]. Journal of Geo-
physical Research ( Atmospheres), 2001, 106 (7).
7183-7192.

MU 22 G VA 45 PN 58l X B T AR Ak X
S BB AR UL S e [T ] RS2, 2016, 40(6)
1165-1181.



