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Abstract

The current research on carbon sequestration in plant communities within urban green spaces should shift from focusing on
individual plant indices to considering the community as a whole. In this study, the plant communities of 13.5 hm” of green
land located in the middle section of the north bank of the Weihe River in Xixian New Area were examined. The annual carbon
sequestration, carbon storage, and functional diversity of different vegetation types within communities were assessed, and cor-
relation analysis and multiple-step regression analysis were conducted. The results showed that the average height and diameter
of the tree layer were positively correlated with annual carbon sequestration (»p<0.05). The average height of the shrub commu-
nity was positively correlated with annual carbon sequestration (p<0.05). The average height, leaf area, and leaf area index of
the meadow ground cover community were positively correlated with the annual carbon sequestration (p<0.01). The average
leaf area index can fit the annual carbon sequestration of the forest land community, and the annual carbon sequestration of the
meadow ground cover community can be fitted by the average community height and leaf area index. The increase of commu-
nity carbon sink is more dependent on the traits of dominant species than on the complementary effects of diversity. The high
carbon sequestration plant community allocation model with three planting covers was proposed. The annual carbon seques-
tration of the forest community was 10.25 t/hm?, and that of the meadow ground was 21.6 kg/m2. The research results offer a
quantitative design paradigm for enhancing the quality and efficiency of urban green space carbon sinks, providing theoretical
support and practical guidance for achieving low-carbon cities and sustainable development.
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Fig. 1 Relationship between functional diversity and ecosystem carbon sink function
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Fig. 4 The difference of carbon sequestration capacity of communities in different vegetation
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Tab. 2 The differences of CWM and functional diversity indices of different communities
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Fig. 5 Relationship between carbon sequestration capacity of forest communities and functional traits of overforest tree layers
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Tab. 3 Multiple stepwise regression model of functional diversity and
carbon sink capacity of different vegetation communities

B EETRE 2
. ; ) R F
Stepwise regression equation

J9)

T4 BRAKXEYHEEKRE (RSE18. AT4)
Tab. 4 Carbon storage and annual carbon sequestration of individual
woody plants (top 8, top 4)

RAEAEY) FERE /kg
(BE/m) BER Annual
Wood plants Plant name carbon
height sequestration
[EE (Styphnolobium japonicum) 44.0
(f'(? ?;Wlks) BLH (Salix matsudana) 17.0
R (Ailanthus altissima) 19.3
E (Cedrus deodara) 10.5
] B2 (Prunus cerasifera ‘Atropurpurea’) 97
(;J‘f?;l;) T 7 (Syringa reticulata amurensis) 8.8
Fr (Catalpa ovata) 8.2
75 (Ginkgo biloba) 54
LBk (Prunus davidiana) 6.4
HER Kk (Pyracantha fortuneana) 5.8
(1.5 ~3) £ H-fitR (Photinia x fraseri) 5.2
Lol (Ligustrum lucidum) 32

RE BHREAMBAEYMHFERE (RFH10)

Tab.5 Annual carbon sequestration per herb/vine plants (Top 10)

S & /k
55 LR s
. Annual carbon
No. Plant name Life form :
sequestration

,=-496.018+2 242.401x,-7.199x, 0.537 10.420 <0.001
y,=-1029.371+99.867x,+1 349.685x, 0.735 25.003 <0.001
15=377.252+31.886x5+431.226x,-123.727x,-

<
306402, 0.882 35.444 <0.001
1:=405.669+13.175x,-1 330.536x,, 0.684 22.698 <0.001

E: Y AMHEEZSFE S E, x, H (O)ICWM-LAL x, & (O)CWM-SLA; y, &
MIZEE A EEE, X3 7 (O)CWM-DBH, x, % (O)CWM-LAL; yy 4 ¥ &) 4% 2
%FE A E, v CWM-LAL x, # CWM-H, x, 4 CWM-NPR, x; # CWM-
TR, x, # CWM-LA, x,, % CWM-LDMC.

4 RFHEMBE S BRI SRR

41 A BERIEMELEML TR
SEHEEMMNESE AN S B DEFN. ATARKEYRT

BENTEERETR (4, KRS), XESEEYIIENERENT

HEARBOC AL,

4.2 iR S R AR RS B B RIS
TR, EYESE TS AT ARSI R IR A0

ZAEEEA 1.083

—_

E)¥% (Alcea rosea)

2 1259 (Leucanthemum vulgare) EZ-VitE N 0.493
3 E H%4 (Zinnia elegans) —AEA AR 0.456
4 a3 (Youngia japonica) LARARAR 0.415
5 8458 (Cynanchum chinense) PHSELHEAS 0.322
6 3 (Artemisia argyi) SAEETFA 0.316
7 AEUEEE (Cynanchum hemsleyanum) — JELEELTEAS 0.308
8 MBHEJEE (Salvia nemorosa) AN WN 0.284
9 A3 (Echinacea purpurea) AN WN 0.263
10 SBIEH (Lolium perenne) ZAE A 0.225

BIREH REZMESEER, REEVARSHENTSEEHRNERS
A, RHEZRNSHCABTIENERSEN, TESHARR
IBAFEBRETRIEY. 61, NTARAENBE, HiEE
ENE. HARSRNSFEEAMEYE.

4.3 RIS TR B R
BT HFARBHENEERANER, SAENEFEND)
SERIS, WPERRIY BRI BEEORIHER, 70
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