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Abstract

Urban green space has reached the stage of stock development. Achieving carbon neutrality in cities with limited green space
has become a focus and challenge in research on the carbon sink benefits of urban green space, particularly through the rational
layout of low-carbon green space patterns and the scientific configuration of plant communities to increase biodiversity. Mean-
while, in the context of rapid urbanization, improving the quality and efficiency of the green space system has become a core
strategy to promote the green transformation of cities and achieve the goal of sustainable development. This study innovatively
constructs a low-carbon design toolbox containing six major elements: terrain treatment, water system planning, architectur-
al vignette design, plant configuration, road organization and spatial layout, and proposes specific design strategies for each
component. Taking the Qinmo Flower Pond, located on the north bank of the Weihe River in Qinhan New City, Xixian New
District, as an example, this study systematically examines the enhancement of the city’s green space carbon sink function and
the optimization of emission reduction paths. Further, it proposes a low-maintenance plant It further proposes low-maintenance
plants and landscape design methods to synergize the ecological benefits of carbon sinks with the functional benefits of land-
scape and minimize the maintenance costs, providing theoretical basis and practical guidance for the enhancement of the quality
and efficiency of urban green space and the design of high carbon sequestration landscapes.
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Fig. 1 The design process of the “toolbox” for improving the quality and efficiency of green space
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Fig. 9 Sparse forest grassland, under forest floral plant collocation pattern

E10 RAEYTEEERSRITRIEE

Fig. 10 Quality and efficiency toolbox elements and design strategy diagram
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Tab. 8 Carbon emission calculation of Qinmo Flower Pond

sk e HE BWHEE T e/ (kg/fE) BHRHE/ (kg/f)
Class Material Quantity Carbon emission factor Carbon emission Total carbon
WA 2739.9 m? 136.3 kg/m® 373 448.37
N i P B 3390.1 m 0.4 kg/m® 1356.04
eSS il - s 384 975.98
PCJi /it B T 269.16 m? 10.02 kg/m* 2 696.98
AR T 619.27 m’ 12.07 kg/m’ 7 474.59
=LY FIFTFAR 33614 - 4200.00 4200
HEFY 30/ 75 kg/ 2 250.00
Brifkm 274 488.81 kg/~ 13 197.87
N 21 076.07
KPAREELERAT 804 2.74 kg/~ 219.20
W gas 20/~ 270.45 kg/ 4~ 5409.00
HER - 2~3%/A 34563.83
&8y - 20k A 17 397.00
\ 2R /AE
et - RS, N 9 840.60
SeppETn ek BEUHN G f FEI R 020 L 63 286.53
N B 6/K/4F
WA AR5 ke fao 1
ySE B - LIR/4E 38.96
RO ZETEEmRMEEITE
Tab. 9 Calculation of carbon storage in Qinmo Flower Pond
Fs GHES HE FEEk g E wrfEE/ (kg/fF) BEkfER/ (kg/fF)
Serial number Class Quantity Average carbon stock Carbon storage Total carbon stock
1 FARET/N 3364k 11.16 kg/#k 3749.76 1608113
2 I E A 40 719.61 m’ 0.794 kg/m’ 32331.37 ’
F10 ZMEEVERILERIBARN
Tab. 10 The optimized cost input of Qinmo Flower Pond
5 LB ER B AR N/TT FIPEEMERARN (T/F)
Cost input in the construction stage of construction Cost input in the maintenance management stage
e 867 635.30 e 105 434.00
B 15 it 107 078.00 &5y 54 434.00
ZPEAESEIH Mot 8 15 5984.00 VTRl 8 114.25
[iELYFEiAiTN 471 795.32 R B _
Bt 1452 492.62 SSay 167 982.25

S Esik. BT A Bt KB YA R AR R

wh B R[J]. RATIESA, 2021, 18(14): 63-65.

[10] W, P Bk, BAtE. RHARRT BT
SRR F EAHSAE, 2010(17): 145-
145,

[11] Fm, E@x. AT R

A ARE B LT Rk B T]. FEBER,

Ol

2013, 29(05): 61-65.

DUNNETT N, CLAYDEN A. Rain Gardens:
Sustainable Rainwater Management for the Garden
and Designed Landscape[M]. Portland: Timber Press,
2007.

GUI Z, WEN J, FU L, et al. Analysis on Mode and

Benefit of Resource Utilization of Rural Sewage in a

(2]

[13]

Typical Chinese City[J]. Water, 2023, 15(11): 2062.
COLL C L. The Impact of Maintenance on Colour
in Naturalistic Plantings[D]. Norway: Norwegian
University of Life Sciences, 2024.

i, TR, A, F AT 2 A EERT
INRUE SR RETAT]. AR Bk, 2022, 29(12): 100-
105.

(14]

(15]

Landscape Architecture Academic Journal | 13



