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Abstract

Residential landscape is the most common source of urban green space carbon sink that people come into contact with in daily
life, which is of certain significance for achieving the goal of “carbon neutrality”. In addition to the carbon sink function of plants,
urban landscape also includes carbon emissions during the production of landscape materials, construction, use and maintenance.
This study took the residential area of Znternatioal City Community as an example, calculated the carbon emissions of the whole
life cycle of the landscape through field investigation and reference to the corresponding standard carbon emission factors, and
revealed that the landscape material production stage accounted for the largest proportion of total carbon emissions (47.08%),
followed by the landscape construction stage (27.68%). Referring to plant unit leaf area and carbon sequestration per unit leaf area,
the annual carbon sequestration amount of plant landscape in residential area was calculated as 2 530.36 t. By analyzing the mutual
conversion process of carbon source and carbon sink, it can be concluded that the residential landscape has reached the carbon
balance state in the 48th year after the construction of the residential landscape. Based on the analysis of the carbon balance of the
whole life cycle of residential landscape, this paper puts forward the strategy of reducing emission and increasing sink of residen-
tial landscape under the concept of low carbon, and then discusses the evaluation system of low carbon landscape, which provides
practical reference for the construction of sustainable urban landscape.
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Tab. 1 Carbon emissions in the production stage of landscape materials

BHE A 7

Ty;jj i?fr?a;tirial Diﬁsie ( kgCO?/$1ﬁ) Annifﬁffrt)?ni;r/rﬁgsion
Carbon emission factor
KEEA 80.00 m’ 39.89 3191.20
C30 Pt 170.40 t 735.00 125 244.00
Kbk 150.00 m’ 142.48 21 372.00
1REE 1% 200.00 m’ 336.00 67 200.00
VYR 41090 t 1 190.00 167 671.00
Ik 170.50 t 735.00 125 317.50
TREE T 50.00 m’ 295.00 1 563 500.00
W& s+ 645.40 t 439.00 283 330.60
WAL 13.67t 2365.00 32329.55
KAt 100.00 m’ 12.07 1207.00
Wwa 35.00t 2.18 76.30
W 158.00 t 2.51 396.58
BT 2.00t 1 130.00 2260.00
R2 EVBSHMEBHRE
Tab. 2 Carbon emissions of landscape construction machinery
DR ELES FEBE BYRHER BARE T ERHE &k
Type of Energy Capacity of station shift/ ~ Carbon emission Annual carbon
machinery consumption Consumable factor emission
R RE 4 40LEenh/ & 9F 1805 9 2.73 kgCO,/L 19 656.00
AL 40 LY/ £ 9 20048 2.73 kgCO,/L 21 840.00
el 45 LEEH/ S E 9045 HE 2.73 kgCO,/L 11 056.5.00
HESEHL 38.6 LY/ &9 36569 2.73 kgCO,/L 3793.61
FHHL 45 LEETH/ & PE 320695 2.73 kgCO,/L 39312.00
FEEHL 63.5 L/ &9 455 2.73 kgCO,/L 7 800.98
=B 56 LE/ 69 605 HE 2.73 kgCO,/L 9172.80
HIEHL 0.5 LkW/h 540 h 780.2 g/(kW-h) 210.70
FHEEL, 1 LkW/h 1200 h 780.2 g/(kW-h) 936.20
BERAL 58 LEEH/ G BE 1504 9F 2.73 kgCO,/L 23 751.00
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Tab. 3 Carbon emissions from landscape plant transportation

— EWEEAM EHENE (F1)  BWHBRET"  esimEke
Transportation item 'I;;gansport Transportatlo_n fuel ( kgCQz/ L) Annual c._arbon
istance consumption Carbon emission factor emission
KIFAR 40 15/0.40 2.73 1310.40
i N, TEA
Y] Hi v 40 21/0.34 2.73 1559.38
c;o&%;ﬁfﬁ? 300 11/0.40 2.73 7207.20
VYR 30.4 10/0.40 2.73 663.94
= kiR 30.4 22/0.40 2.73 1 460.66
;}; TR BE 1 30.4 35/0.40 2.73 232378
*t W REE+ 30.4 16/0.40 2.73 1062.30
k¥ s 30.4 2/0.40 2.73 132.79
b 30.4 4/0.40 2.73 265.57
B 10 1/0.34 2.73 18.56
. Kbt 137 5/0.34 2.73 1271.63
R4 EEAMERBHIRE
Tab. 4 Carbon emissions in landscape use stage
Y 7, =
Luminaire type ~ Quantity Power Huration Carbon emiszsion factor emission
HFFAT 2% 45 7 0.89 4297.77
VEREAT 63% 10 4 0.89 818.62
IREELT 205% 8 4 0.89 207.90
AT 30 60 4 0.89 2338.92
Ho kT 46 10 7 0.89 1 046.02
RIAT 60 m 20 13 0.89 5067.66
x5 SNEAMEBHRE
Tab. 5 Carbon emissions in landscape use stage
4R R BAMET R
Maintenance item  Annual consumption ( kgCO?/$11L) Annual carbon emission
Carbon emission factor
FE A TREE AR 7k 9879.79 t 0.30 2 963.94
BUbk s Lk 436.88 L 2.30 1004.82
REjIHHE = 557.32 kg 7.73 4308.08
JRZE 144.25 kg 3.70 533.73
s 526 kg 0.41 215.66
el — % 326 kg 0.21 68.46
AHUE 420 kg 0.072 30.24
A T - - 311.88
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Fig. 1 The proportion of carbon emissions in the whole life cycle of the landscape of the

International City Community
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Fig. 3 Proportion of annual carbon sequestration by plants in International City Community
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%6 FAEEME
Tab. 6 Annual carbon sequestration
WH SACTEREERSOM Sy SRR e AR ERLEAG
Species Carbon sequestration amount Leaf area per plant The number of Annua} carbon
plants sink
=l 1830.18 237.86 40 17 413.06
A 1 596.86 20.40 17 553.79
[ #4 1262.67 18.23 37 851.68
ESE 1482.17 14.59 15 324.37
=k 2 346.95 16.23 26 990.37
LBk 219557 9.17 15 302.00
H A i A 2170.39 10.35 30 7943.77
[EPSEA 1482.17 35.32 40 765.31
TEREBRA 874.71 302.72 48 8458.13
ik 2 086.45 9.17 24 539.12
Sl 2023.09 87.10 36 1 884.61
Ay 1262.67 16.23 39 6 855.94
Ay 91.46 707.37 26 1035.14
it 47917.29
R RAEERE
Tab. 7 Annual carbon sequestration by shrubs
HIFh B /gm=d'  BHHEREM  RE/K R E/Kg
Species  Carbon sequestration amount Leaf area per plant The number of plants Annual carbon sink
0 1559.24 0.97 80 121.00
JNH A 1 166.80 1.19 96 133.30
el 2041.23 2.77 50 282.71
oA 1398.75 4.93 72 496.50
FARZ N 1 666.50 1.05 30 52.49
Exi il 1 666.50 7.71 50 642.44
T 1077.92 3.37 48 174.36
- 1333.36 3.51 78 365.05
N 866.63 0.38 500 164.66
Bt 2432.51
*R8 EARFERE
Tab. 8 Annual carbon sequestration of herbs
BIR S EREFTR" (kgCO/M’)  TiRE R B/
Species Annual carbon sink per unit leaf surface Area Annual carbon sink
R 0.02 15 000 m? 300.00
NFERR 1.72 55m’ 94.60
KAt s 1.93 63m’ 121.59
B 3.37 40 134.80
it 650.99
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Fig. 5 Comparison of carbon emissions and carbon sinks
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