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Abstract:

Greenway in Chongqing as research objects, their carbon

Taking the parks along the Liangjiang

sequestration benefits were systematically evaluated and
the regulatory mechanisms of community structures were
revealed, based on measured data from 36 typical plant
community plots and 49 landscaping species. The results
show that: 17 high carbon
sequestration plants were identified, with the carbon

at the species scale,

sequestration capacity showing a significant

differentiation pattern of trees>shrubs>herbs; at the
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that

communities with thick trunks, tall stature, and high

community scale, cluster analysis revealed
canopy closure (cluster | , cluster [[ ) exhibit the optimal
carbon sequestration benefits, standing out among 16
high-efficiency communities;

vertical

regarding the structural
should

proportion of high carbon sequestration trees while

regulation, layering increase the
synergistically incorporating high carbon sequestration
shrubs and herbs, whereas horizontal pattern follows a
gradient efficiency rule of dense forests>moderately dense
forests.
high

configuration in urban green spaces were proposed from

forests>sparse Accordingly, optimization

strategies  for carbon sequestration plant

three dimensions: species selection, community

construction, and spatial arrangement, providing a
theoretical basis and practical pathway for enhancing the
carbon sequestration resilience of urban ecosystems and

supporting the goal of carbon neutrality.

Keywords: carbon sequestration benefits; communities
characteristics with higher carbon sink; green space;

optimization strategy
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Fig.1 Spatial distribution of carbon sequestration

capacity of plants in Yubei, Chongqing
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Tab.1 Specification type, daily carbon sequestration and carbon storage of 49 species

ETe SR &N H T4 FAS H [t/ (ged ) Tfitiie /kg
1 F Ficus virens Al 21718.87 24 509. 500
2! T B F. virens Bl 4.809. 83 4 536. 430
3 AR Albizia julibrissin Bl 4534. 38 16 552. 400
4 B A Platanus X acerifolia B1 3920. 82 4 360. 580
5 WA Jacaranda mimosifolia Bl 3864. 47 2167.230
6' AR J. mimosifolia B2 1476.72 1115.370
7 HpA Ubmus parvifolia B2 2618.33 1 148. 760
g T Gleditsia sinensis Bl 1912. 38 5047.810
9 = Yulania denudata B3 2063.93 702. 200
10’ Pyl Robinia pseudoacacia B2 1528.98 772.680
11 NGRS Ficus concinma Bl 1954. 35 5 203. 360
12/ TN A F. concinna B2 1750. 87 1279.110
13’ Faghi Broussonetia papyrifera B2 1855.72 863. 320
14' 2l Bauhinia purpurea B2 1 580. 24 712.720
15’ iz * Pterocarya stenoptera B2 1303. 67 1344. 200
16' TR Bischofia javanica B2 1051.53 904. 560
17’ ) Populus preewalskii B2 987. 34 759. 300
18’ A Ginkgo biloba B2 657. 37 545. 060
19’ TV Celltis sinensis B2 835.17 698. 960

20' Tk Syzygiuum jambos C3 820. 20 245. 500
21’ A fEA 2% Magnolia grandiflora C3 689. 22 197.170
22 il ]+ Erythrina variegata C2 1896.73 626. 360
23' Frfix Camphora officinarum C2 1672.51 559. 760
24/ Tt C. officinarum C3 982.33 134.910
25' FEL ek Gleditsia sinensis C2 1126.49 704. 290
26' B AEEES Bauhinia purpurea C2 946. 66 273. 340
27 Eo Yulania denudata C3 759.22 231.730
28' HEAE* Osmanthus fragrans C3 358. 77 65. 940
29' N2 Prunus cerasifera * Atropurpurea’ C3 300. 97 45.480
30’ R FElaeocarpus decipiens C3 362.59 130. 850
31 PRAE* Prumus serrulata C3 350. 63 91. 260
32' il Citrus X junos C3 282.10 49. 270
33 R+ Hibiscus mutabilis C3 217.71 30.770
34 Y Lagerstroemia indica C3 194. 31 36.710
35 Iz R AR Distylium racemosum D1 295. 44 2.380
36' U7k Buaus sinica D1 152. 48 2.920
37 Vayiii Punica granatum D1 406. 88 9.440
38 Ly Camellia japonica D1 102. 48 2.010
39’ ER:CR Rhododendron simsii D1 94. 37 0.810
40/ FiAT* Rhapis excelsa D1 70.63 1.120
41’ — kg Bougainvillea spectabilis D2 82.75 1. 020
42! T Al * Pittosporum tobira D2 82.58 2. 200
43 EAWI Y N Loropetalum chinense var. rubrum D2 64.18 2.020
44/ LIAEMEA K L. chinense var. rubrum D3 11.34 0. 580
45' AL EEIIES Alpinia zerumbet ‘Variegata’ LN 4.80 0. 005
46' WEAE Ruellia simplex B 3.85 0. 005
47 piAlRESivid Pilea cadierei HAR 2.62 0. 004
48' FEoR Poa anmua FAR 0 0.002
49' ES Ophiopogon japonicus HR 2.63 0.018
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H) R 37'(406. 88 g-d ) e fli 44/ (11. 34 g-d '); (16 552.400 kg) , MAXTEFFNEA 2" 4" 8 FI 11", B
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Tab.2 Plant composition of 36 communities
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Tab.4 Comparison of carbon sequestration benefits of vertical structure between different communities

BIREEHE WZE5H N |

RivE IriE T+ IrH Ir

S

Fil FHH ER/  CPIERAEE/ CPEHBGE/  PHmis/ PO HRBERE/ CPXRktE/ P HBERE/ P/

(ged™) kg (ged™) kg (ged™h) kg (ged™) kg
1 6 818. 16 33 214.25 9456. 39 41519. 25
i} 46 457. 67 22104.71 9536.21 22 232. 64
I 1806. 12 5016. 24 6192. 10 8312.01
v 2126.55 13 768. 55 2 348.00 10 049. 96 1355.60 6 221. 36
V 1831.52 13 896. 95 2218. 34 17 545. 49 1503. 24 8 309. 33
3 it i e ST i S T T T B, OO

bt S A AR bR, 3ok i g i 1 RS BT R
A S 8 Y T AL A T e P ) S B A AU, 4
HbRERE S PR T i, AR X e Bk UL, 32
i JCTTT 2 5 AR AR R R BRI ST A
MRS i WIF 5 E Y SR 1730 T 2 A s B T AR )

g4 185 b X 45 A R FP 610 AR R OR H G B O
(Artocarpus heterophyllus) [t 6g 77 B i, A=A 7
(Spondias pinnata) [tk 68 71 2 55 , 10 B (Melia
azedarach) & wg ¥ 11 & K, BB B (Azadirachta
indica) RIS T $5e /N 5 B 30 HH 5% 3008 310 R AR A
Wy Bl P9 3 Bk R (Eucalyptus botryoides) [& ik B 71 fix
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Tab.5 Comparison of carbon sequestration benefits of horizontal structure between different communities

BN LREVIN Bk
BEEZA ek P AR/ RETEfk A/ BEVE H R/ BEETRAERE B H IR/ BERRAR L/
(gd™M kg (ged™) kg (ged™h) kg

1 9 456. 39 41519.25 6818.16 33214.25

I 27 996. 94 22 168. 68

Il 6192. 10 8312.01 1806.12 5016. 24

v 2152.58 12 227.99 1453.57 5128.19

\ 2733.27 19 830. 98 1271.63 10 358. 94 477.65 1109.78

®6 BEEBGLCHEIFIEITM (Koelreuteria bipinnata)™ o [RIW, K474 [E] 5k 5%
Tab.6 Screening and evaluation of carbon

sequestration benefits of each community

MG WL B BIRRRI A (IRRIC Ak aR T
I i s %
I 8 3.7
I 5 6
il 27 21
-
W 4 26 31.16.20.35. 1y oy g
14
. . 33.32,12,15, 2.25.29.18, . .
V 30 1.96.28 17 93 04 34:10.19.13

5 B SRHERS (Pinus roxburgii) IR 25 Wi AL X
80 A L4l o T Bt (ECH1E P T 5 B e
FE Bk (Prunus persica ‘Duplex”) | 3 Ml (Salix
babylonica) .2 V1 (Ligustrum lucidwmn) F1 ¥ 111 254

fit ARSI RS AR ELRACKILRS S L RE
JIEEIEARSE S TR AAH LU (A B S e 1Y
L7732y €Al w6 Y 0l e S [ S0/ NS R RS SRR
23 BEl A 36 A S RUAR A v A TR RAR AR A 3L 49
P (LA 1), e H 50 B At A _ AR 17 b, e
LA I AR HEAR = FARREH (WL 3) R
TR A B iR /NS T AR 2 D AR
WAL AT o TR R BRI RS AR T T, BR MBI AR ol |
ATE T AR Sh R BEAT T VR I AR AR SR 2
(DL 2) , N e SR I 3 s 7 B8 5E 1 JEA
TV AL I ELZ M MK P25k, T A5 B)=
UR ALY B8 A2 23R [ o o AR RE T e, K P25 L A

RT BRGCEEFES R

Tab.7 Characteristics analysis of high carbon sequestration communities

FRRICA  PEE PR FEy SRR

FHHy

T OF

L 5 7. A RS LR LR >
Yo st ey e wedy 1o e T s e DB TR
i m? B/m*> m 44 A 1% /cm m  JE/Y%

8 11146 82.14 86.00 7.87 4.37 89.71 40.25 11.15 6.60 80.00 12677.76 74607.30 IrH

I 7 340 71.15 62.26 6.29 3.94 47.32 31.33 7.80 6.48 70.00 6818.16 33214.25 FrE-rE
3 5.9.38  77.70 47.50 8.45 3.79 46.02  22.67 9.89 6.93 88.00 6235.02  8431.20 i
5 1.7 141.98 68.47 9.93 3.81 31.75 28.96 10.47 7.89 90.00 46457.67 22104.71 Ir-ii
6 11 120.83 77.00 11.60 4.11 35.06 41.00 13.09 9.86 90.00 9536.21 22232.64 I¥

m 27 4 55.03 41.57 7.30 3.71 131.26 25.50 7.74 5.93 74.00 6192.10 8312.01 Ir
4 4935 37.85 41.23 5.76 3.93 66.21 22.20 8.29 6.18 89.50 3165.02 24290.23  Fr-ifEi-Ti
36 2.8 46.51 45.85 6.86 3.34 67.18 30.20 9.22 6.92 83.00 1965.09 15477.48 I
33 5.38.47 37.35 46.37 4.98 4.01 24.84 16.50 4.83 3.26 81.00 6141.79 8032.30  Fr-iE-TE
26 15'.22'.10' 37.68 27.48 5.89 2.83 27.50 20.10 7.23 5.10 84.74 3125.61 10691.75 Tr—Hi
15 212 24.43 24.64 5.36 3.63 56.00 22.42 8.22 5.97 76.00 3108.78 13547.35 i

v 1 12' 22.59 13.44 4.02 4.24 32.03 18.33 4.46 2.85 50.00 3002.79 15382.84  Fr-E-1i
32 236 42.88 27.78 6.35 2.54 21.64 24.38 7.45 5.21 99.00 2974.39 14820.13 Ir-#
30 8 33.52 46.07 5.11 2.35 25.52  26.83 7.96 6.36 87.10 2682.37 54834.62 Ir-H
28 2 31.87 28.07 5.53 3.29 55.61 32.00 6.84 4.98 50.79 2305.14 11470.14 Ir
12 1113 27.32 14.40 4.96 3.69 43.57 22.86 6.88 3.71 88.00 2202.27 44284.68 Ir-HE-HE

RS HEFESBICRImBXED T

Tab.8 Correlation analysis between community characteristics and carbon sequestration benefits

YR TR I 5 3 LTI ALY S S T 0 . R LR S
Iﬁ A S SZ AT =) 7 A 5 N
A I L ¥ e i L T L B 1 e
BEVE H BB 0.794%%  0.583%%  0.555%  0.236  —0.070 0.095 0.365%  0.425%%  0.432%x  0.286  0.508%*
BEVRTRAE S 0.394%  0.582%+  (0.297 0.091 —0.086 —0.310 0.575%+ 0.425%  0.337% 0.358*% 0.828*x

2 o3 IR 0.05.0.01 2 BIAR G L 3%
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