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Abstract

The Selection of high-carbon-sequestration tree species based on their carbon sequestration capacity is a fundamental task for
maximizing the carbon sink potential of urban landscaping trees. This study utilized fixed-plot monitoring data collected from
urban parks in Shanghai to develop power function models of annual carbon sequestration per tree as a function of diameter at
breast height (DBH) for six representative landscaping tree species (groups), including Camphora officinarum, Metasequoia
glyptostroboides, Ligustrum lucidum, Koelreuteria bipinnata, Magnolia grandiflora, and Taxodium species. The capacities for
carbon sequestration of these species were systematically quantified. The results are as follows: (1) The power function models
of annual carbon sequestration per tree as a function of DBH for the six species (groups) showed good fit, with R’ values rang-
ing from 0.682 to 0.989; (2) Annual carbon sequestration per tree increased significantly with DBH, and the ranking of carbon
sequestration capacity among species (groups) varied with increasing DBH; (3) Within the standard DBH range, K. bipinnata
(14.0 kg/tree/a) and C. officinarum (12.9 kg/tree/a) exhibited the highest average annual carbon sequestration, followed by
Taxodium species (7.61 kg/tree/a), while L. lucidum (4.71 kg/tree/a), M. glyptostroboides (3.79 kg/tree/a), and M. grandiflora
(2.78 kg/tree/a) showed relatively lower sequestration capacities. This study aims to provide a scientific basis for selecting tree
species to enhance the carbon sink capacity of urban landscaping in Shanghai.
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Fig. 1 Distribution of fixed plots for carbon sequestration measur-
ement and monitoring in Shanghai's parks and green spaces
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1 Tab. 1 Basic information on six typical landscaping tree species (groups)
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Fig. 2 The relationship between the diameter classes of six typical landscaping tree species (groups)
in Shanghai and their corresponding annual carbon sequestration per individual
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Tab.2 Summary of allometric growth equations and carbon content rates for
various tree species (groups)
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i 0.07241 1.60299 0.967 <0.001
KA 0.00089  2.55119 0.908 <0.001
i 0.18647  1.00936 0.682 <0.01
PiEARE 0.01159 1.69418 0.771 <0.01
=Bh s 0.00009  3.59710 0.989 <0.001
PR 0.00554  2.21652 0.980 <0.001

227 EpIH (4H) BERERRRES SHRRIXF

Bk, TS REMERAARTD (4H) AISRARERREE 1Y
ERRRIERmEERT, BRITEXANMmR, SECRERA
() SREmENHFREREMERWA (E3). RN T20 cnid,
ERMERREE N ERE, HAMTENERIR. MR T20 ~ 28cm
X[a)HY, EERREETREFATIRE>ERHIE>FIE> >k As>
FHAZ, MiEB28 on/E, BlEREETHIF R AS P> EE>

o |
— FE

5 — K
£ 304 — &M
El — PNt
ﬁ — e
= 204 ~ HEPNIE
By
®
s 10 H

O-

10 20 30
Hat2/cm 3

10 -
¥
£
§ ) I I

N I i

7J<7F’ if'ﬁ FITE*J‘ Eﬂ”f‘% 5331&)%
SR Bl bR AR T A 4

E3 eFEEEME T (4H) BHERRESHRE (11~38 cm) FIXHR
Fig. 3 Relationship between annual carbon sequestration per individual and DBH (11~38 cm) of six typical
landscaping tree species (groups)
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Tab. 4 Annual carbon sequestration per individual of six typical landscaping tree species (groups) at
common DBH range

BHRFERE/ (kg/tk/a)

Btz /cm

Annual carbon sequestration per individual

oe FE K2 &m HEARZE SR EPRE
11 3.38 0.40 2.10 0.67 0.52 1.13
12 3.89 0.51 2.29 0.78 0.71 1.37
13 4.42 0.62 2.48 0.89 0.94 1.63
14 4.98 0.75 2.68 1.01 1.23 1.92
15 5.56 0.89 2.87 1.14 1.58 2.24
16 6.17 1.05 3.06 1.27 1.99 2.58
17 6.80 1.23 3.26 1.41 2.47 2.95
18 7.45 1.42 3.45 1.55 3.04 3.35
19 8.12 1.63 3.64 1.70 3.69 3.78
20 8.82 1.86 3.84 1.86 4.44 4.24
21 9.53 2.11 4.03 2.02 5.29 4.72
22 10.27 2.37 422 2.18 6.25 5.23
23 11.03 2.66 442 235 7.34 5.77
24 11.81 2.96 4.61 2.53 8.55 6.35
25 12.61 3.29 4.80 2.71 9.90 6.95
26 13.43 3.63 5.00 2.89 11.41 7.58
27 14.26 4.00 5.19 3.08 13.06 8.24
28 15.12 4.39 5.39 3.28 14.89 8.93
29 16.00 4.80 5.58 3.48 16.89 9.65
30 16.89 5.23 5.78 3.69 19.08 10.41
31 17.80 5.69 5.97 3.90 21.47 11.19
32 18.73 6.17 6.16 4.11 24.07 12.01
33 19.68 6.67 6.36 433 26.89 12.85
34 20.64 7.20 6.55 4.56 29.94 13.73
35 21.62 7.75 6.75 4.79 33.23 14.64
36 22.62 8.33 6.94 5.02 36.77 15.59
37 23.64 8.93 7.14 5.26 40.58 16.56
38 24.67 9.56 7.33 5.50 44.66 17.57
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