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Abstract

Urban park green space has indispensable ecological value as a significant environmental resource with carbon sequestration
within the city. In addition, it plays a crucial role in mitigating and responding to global climate change. To explore the critical
characteristic factors affecting the carbon sequestration efficiency of the urban park green space plant community and effec-
tively improve the carbon sequestration performance of the urban ecosystem, a total of 72 plots were selected from urban park
green space in Hangzhou Economic and Technological Development Zone. SPSS software was used to analyze the relationship
between plant community distinguishing factors (proportion of deciduous species, mean diameter class, mean crown magni-
tude, mean carbon sequestration capacity, and plot density) and carbon sequestration efficiency. The results showed that: (1)
Evergreen trees and deciduous trees had the same contribution to the carbon sink efficiency of plant communities; (2) When
the diameter class range is 10~20 cm, the average diameter class has a significant positive impact on the carbon sink efficiency
of plant communities; (3) The average canopy width has a significant positive impact on the carbon sink efficiency of plant
communities; (4) The average carbon sequestration capacity has a significant positive impact on the carbon sequestration ef-
ficiency of plant communities. The higher the proportion of high carbon sequestration tree species in plant communities, the
higher the carbon sequestration efficiency; (5) Although community density is the essential condition for achieving high carbon
sequestration efficiency and has a specific role in promoting carbon sequestration efficiency, high density does not necessarily
have high carbon sequestration efficiency. Low-density plant communities can also have high carbon sequestration efficiency
through reasonable collocation. At the end of the study, the optimization design strategy of plant communities with high carbon
sinks in urban park green space was proposed to provide a reference for the subsequent research and construction of carbon
sink capacity of urban park green space and improve the contribution of urban green space carbon sink to China’s carbon neu-
tral goal in 2060.
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Fig. 1 Investigate the location and distribution of parks
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Tab. 1 Research park information

Fs N EBR ERLEE AFEER/hm?
Num. Park name Completion time Park area
1 BIEE RN 20194 14.8
2 Eigtipagi| 20124 13.2
3 T 2P X 2 [ 20094 18.1
4 JESHORTa LA 20054F 12.4
5 (AR % s /NI 20144¢ 9.5
6 B Rt 20094F 12.1
F2 RUASTHEMIKI
Tab. 2 Planning of sample plots to be investigated
BEER B L R BR/A ait
Density grade Diameter class structure Number of sample plots Total
AN 9
i iR 9
PN 9
AN 9
T Hizgk 9 81
PN 9
AN 9
o gk 9
PN 9
3 BHMSMIEERECAR
Tab. 3 Summary of distribution and community types
e/
Fe AEEFR Number of sample plots &3
Num. Park name X2 E 2 ERE Total
INZR HRER KRR NER PREE KRR NER FER
1 (B4 ER YN 4 0 0 4 1 0 3 0 12
2 RN 2 0 1 2 0 0 1 0 6
3 R G RN T 0 2 4 1 3 4 1 2 17
4 IR A 1 3 1 0 0 2 2 2 11
5 FAN KU 1 1 3 0 1 3 1 1 11
6 Fl Bt A 1 3 0 2 4 0 1 4 15
&it 9 9 9 9 9 9 9 9 72
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Tab. 4 Classification of diameter class and density class of plant community
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Tab. 5 Plant community characteristics of different types of sample plots

T KR SEMAT G L/ % FHR%K/em T HE/m PHEHAEN/ (gm™d’)  HHHE/ (F-hm?)
Sample plot type  Deciduous tree’s proportion Average diameter class Average crown width Average carbon fixation capacity ~ Sample plot density
SRR 0.51+0.39 16.33£6.67 4.03+1.59 6.0121.78 425.31£197.47
NI 0.52+0.39 9.70+1.04 2.44%0.35 4.94+1.15 460.91£200.34
AR VR 0.50+0.40 16.42+1.43 4.25+0.79 6.36%1.73 460.91£203.35
KIERE & 0.53+0.40 26.14+3.01 6.09£0.92 7.07+1.86 318.52+148.78
K2 BTV 0.5120.41 18.50+7.58 4.56%1.82 6.16%2.16 202.47+33.38
o BV 0.52+0.38 16.52+6.31 3.99+1.49 6.05+1.64 470.78+37.51
o FE A T 0.52+0.41 12.79+3.99 3.28+1.05 5.72+1.38 691.36+43.71
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Fig. 2 Annual carbon sequestration of different types of plant communities
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Fig. 3 Relationship between carbon sink efficiency of different types of plant communities and the proportion of fallen leaves
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Fig. 4 Relationship between carbon sink efficiency and average diameter class of different types of plant communities
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Tab. 6 correlation coefficients between carbon sink efficiency and plant community characteristics in different types of sample plots

F 3t 2K 5 FEM BRI A B FHRER R Y E R AE Rt E

Sample plot type Deciduous tree’s proportion Average diameter class Average crown width Average carbon fixation capacity Sample plot density
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Fig. 5 Relationship between carbon sink efficiency and average crown width of different types of plant communities
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Fig. 6 Relationship between carbon sink efficiency and average carbon sequestration capacity of different types of plant communities
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Fig. 7 Relationship between carbon sink efficiency of different types of plant communities and plot density
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