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A Study on the Impact of Structural Characteristics and Biomass

of Camphora officinarum Communities on Carbon Sink Capacity
in Shanghai
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of Landscaping on Challenging Urban Sites, Shanghai, China, 200232 )
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Abstract

Carbon sequestration by vegetation represents one of the crucial ecological services within urban greening systems, possessing
essential ecological significance in the effort to mitigate global climate change. This study focuses on 40 Camphora officinarum
communities in Shanghai to identify the primary factors that affect their carbon sequestration capacity. Pearson Correlation
Analysis and Generalized Additive Models were employed to examine the effects of average diameter at breast height (DBH),
density, and community biomass on carbon sink capacity. The main findings showed that: (1) The annual carbon sequestration
rate of C. officinarum communities in Shanghai averages approximately 5.42 t/hm”/a; (2) Both mean DBH and density exhibit
significant positive correlations with carbon sink capacity, though density emerges as the dominant driver. Notably, the
significant negative correlation between mean DBH and density highlights the inadequacy of single-parameter optimization
in guiding planting designs or silvicultural management; (3) Community biomass demonstrates a distinct threshold effect
on carbon sequestration, with peak carbon sink capacity occurring at approximately 175 t/hm’. These results suggest that
community biomass can serve as an effective indicator of the carbon sequestration potential of C. officinarum communities.
Regulating density to optimize community biomass presents a viable strategy for enhancing the carbon sink capacity of these
communities.
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Tab. 1 Basic information of the Camphora officinarum communities
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9 25.77 300 128.19 b
10 21.40 15 3.67 b
11 23.58 330 106.97 b
12 33.60 148 124.83 23
13 25.85 693 287.93 b
14 38.02 225 278.14 S
15 18.70 589 112.39 S
16 42.05 208 321.50 S
17 23.84 369 138.67 L3
18 16.82 493 67.70 Lkt
19 20.76 197 4541 2k
20 31.36 407 275.25 S
21 22.12 540 149.37 b
22 29.04 476 260.82 23
23 44.80 124 217.41 Lk
24 43.43 177 267.58 L
25 43.98 101 164.12 S
26 38.10 127 148.95 b
27 19.15 597 115.50 L3
28 18.81 765 154.20 Lk
29 25.60 213 95.78 Sk
30 34.17 246 208.35 L
31 25.44 526 205.78 L
32 31.99 352 249.56 L3
33 29.00 99 52.95 L
34 21.94 689 198.43 S
35 28.38 548 317.68 S
36 28.63 615 414.69 Lk
37 22.78 349 105.33 L3
38 22.15 808 246.79 L
39 23.04 607 184.48 L3
40 51.03 178 440.24 L3
FoME 16.02 15 3.67 -
SN 51.03 840 440.24 -
A 27.43 391 171.41 -
FrifE 2= 8.79 257 104.29 —

Landscape Architecture Academic Journal | 121



FEHIEY) | LANDSCAPE PLANTS

KA
vOW A W

—

HEFE I

0 3 6
R BHLAE S/ (Vhm?/a)

E: B2 AR AT,

E2 HEEHERILEEIIEDT

9 R

P g

Fig. 2 Frequency distribution of carbon sink capacity of Camphora officinarum communities
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Fig. 3 Pearson correlation analysis of community structure, biomass, and carbon sink capacity
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Fig. 4 Relationship between the structural characteristics of Camphora officinarum communities and their carbon sink capacity
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