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Research on Carbon Source / Sink Accounting of Urban Green Space

Based on the Whole Life Cycle: A Case Study Within the External Circle
of Zhengzhou Longhu
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Abstract

Research on carbon source and sink accounting of urban green spaces is beneficial for guiding the rational construction of urban
carbon reservoirs and scientific assessment of carbon sinks. Based on methods and accounting models for quantifying carbon
sources and sinks throughout the entire lifecycle of urban green spaces, this study compares the carbon sources. It sinks over
a 50-year lifecycle within the Longhu Outer Ring of Zhengzhou. The results show an imbalance between carbon sources and
sinks in the initial stages of construction, with a balance achieved nearly 20 years into the lifecycle, followed by positive eco-
logical benefits in the subsequent 30 years. During the lifecycle, the material and maintenance stages are the primary sources
of carbon sources, while trees and shrubs play a crucial role as carbon sinks in the study area. This study adopts various carbon
accounting methods to evaluate and predict the carbon source and sink status of urban green spaces to provide support for im-
proving the carbon sink function of urban green spaces and achieving the goal of “carbon neutrality” in cities.
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Tab. 1 Four commonly used empirical equations for tree growth
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Tab. 2 List of building materials use and total CO, emissions in the study area

%(H He CO, HMFE #1 /kgCOe HmE /kg
Category Amount CO, emission coefficient Emissions

b 2.96 m’ 1 130.00 3341.18
R 138.00 t 63 855.00 326 370.00
1REE+ 447817 m’ 5015.00 132 1061.21
WEIRET 66.78 m’ 439.00 29 314.66
KAt 222290 m’ 313.82 26 830.38
s 359.71 m’ 5929.00 304 674.37
ikt 721.23 m™ 797.80 28 769.78
ke 289.19 m’ 4 410.00 212 556.12
wa 25430 m’ 26.16 554.38

R3 MARXITEFERERCOMF

Tab. 3 Energy consumption and CO, emissions of lighting fixtures in the research area

ES=| HE  ME/W FFEBE/(KW/h) F1 CO, HI & /kg
Category Amount  Capacity Annual electricity consumption  Annual average CO, emissions
LED %T#f 112 m 5 2 460.9 1920.00
EEELT 25%& 11 12 478.62 9735.82
BEREAT 304 & 18 23 967.36 18 699.33
FEBEXT 492 % 28 60 338.88 47 076.39
AT RNE 250 35 040.00 27338.21
At 104 769.75

E : ARBAEE RSt 4G 1 KW/h @ 769 CO, HEk #4508 07802 kg ( B#FFIT12htH),

R4 WRRFFHEEREFERCOHR®
Tab. 4 Energy consumption and CO, emissions for maintenance in the study area
= 2 ke
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Annual average consumption of

Category green land per square meter Total consumption Emission factors Total emissions
(éﬁmﬁ’%) 0.0072 3500L 2.20 kgCO,/L 11220
R AR 2.06E-05 10t 260.28 kgCO,/t 2602.8
& AhR b 0.0005 260 kg 7.73 tCO/t 2009
HEBE 0.2042 99 056 t 0.3 kgCO,/t 29715
sAbrk shia 0.0025 1200L 2.73 kgCO,/L 2376
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Tab. 5 Carbon sink of various tree species throughout the entire life cycle of the study area

%8 B/ Tz om  PHRTHIARE A SEREMLHR
Category Number  Average DBH Average carbon L& /g .
content per plant Total carbon sink

1 Fraxinus chinensis 639 15.83 40.97 131 916.10

H A% Pinus bungeana 305 12.00 14.75 96 172.15
FE 2% Yulania denudata 103 10.00 11.64 11 856.52
T Salix babylonica 29 12.00 14.75 9 144.24
K4 vT Ligustrum japonicum 1972 14.57 32.19 516 559.94

TFFE = Yulania x soulangeana 5 18.00 40.02 703.25
A% Pterocarya stenoptera 10 20.00 62.28 4013.03
B Acer negundo 65 12.00 13.73 19 088.47
J"E == Magnolia grandiflora 26 16.33 29.87 3206.06
E# Styphnolobium japonicum 906 17.57 49.36 190 639.19
ELHI Salix matsudana 105 14.00 2278 35589.78
ZLALRIBE Robinia pseudoacacia ;s 12.00 21.68 34786.16
[ decaisneana
LI Photinia * fraseri 53 12.00 21.68 10 535.24
214 Populus deltoids 141 10.00 12.66 35149.54
WA Pistacia chinensis 75 15.75 4274 16 144.58
KIEB Rhus typhina 31 12.00 21.68 6162.12
ééufggufffﬁﬁ;;’”egundb 119 15.00 2577 38 829.84
SRR Styphnolobium 151 12.00 21.68 30 015.49
Jjaponicum

SHMP Chosenia Nakai 62 12.00 20.69 38 011.81
528538 Cercis gigantea 396 15.00 34.67 82 871.32
IS4 Koelreuteria paniculata 885 15.50 44.52 305 292.63
FEE Populus tomentosa 1827 9.00 10.02 453 112.70
KM Celtis sinensis 97 19.67 64.98 21 029.82
TF3L4E Adilanthus altissima 77 13.50 28.53 15 870.29
Wit Catalpa bungei 248 15.50 38.64 50501.19
ZfA Acer buergerianum 271 13.75 29.70 53162.43
KM Celtis sinensis 5 30.00 149.11 1071.21
it Diospyros kaki 4 30.00 195.43 179743
¥ Triadica sebifera 16 19.00 5721 3489.97
HAAN Acer pictum 168 20.00 63.52 37 050.05

B4R Platanus 1904 17.86 50.18 406 832.62

HRAY Ginkgo biloba 1523 20.00 73.66 406 256.22

Yt Platanus % acerifolia 824 17.50 4498 289 407.04
Tt Ulmus pumila 207 16.00 38.51 65 786.84
HARAE Cerasus yedoensis 6 10.00 1477 1142.33
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Fig. 1 Comparison of carbon sources and sinks in the study area under different usage years 5238 TCOZ ﬁﬁﬁﬁ%@ L:F' éii‘mﬁl\]% /&E E}m
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