Fo AT B 5 3 B K FF R CARAFR 202543 A
Vol. 47 No. 3 Journal of Southwest University (Natural Science Edition) Mar. 2025

DOI: 10. 13718/j. enki. xdzk. 2025. 03. 012
PRI . A7 T3 50 RGBT Ik 7T % M A 2 R 5 D RE )
47(3); 141-149.

DA T A ] [J]. PR 22 4R (A AR 1D » 2025,

A8 BE B 15 VT X I T 4% b A 75 AR 55 T B BY 2 i
DA 7

g’]‘ﬁ*:ﬁ%“l ’ /-6 7’] Q ’

Lo SRR R B 2% B o T0RS {5 P 4640005 2. YRR K% MG RIAR S ZARS:BE, #IN 450046

WE: MAERTEE b, MPYRE LT SRTEREESRE ARG Y 00 E20, RAKWARRAMYREF
XTFokht, R, bRABLEASKRZ, AANTHELZARD., LHAE . THAKAERA KN E G bR H
RN Z, RARIT TR G BEE NS F Ak R, FR, FRAFLREIOY R, §BEARLRT
GBI RBEHZRE, AREAN:. O FALHEDESA AR EZ L EBSTHEA, A TPHMANERGELER
B, FEARESNEHYERFBEGKF, REREFEZABE5 LR FEMGNE, FARAZTELR, LFELRBIE
AW, AR SRS R R ARG REY AR, Q ERBRH L. ENEFRGAERE LR RN, HR,
M AR ESARESEBRTBAARERS., O kit Hh L, EFE5RFRASEZHR TERSREALS LT
H, bt Ak AR R BARTE, @ A A AL, EF54KRGAEZFERT PM,, & PM,, #93RJE, £
FRREREZAREAFLTOOERAAEE, FABFT AN TR BT LIRS ARG EZ YA,
HHREERGRE R, b RAHLFFTT, FAHRMWALEEZFHALRELAZFRR. B, HALRT
GHBEHAM B AN EZESAAMDOHEPERE, ARXBERF G RGLELESKE,
X 8 W MTAH MYERE; ARSI R; FNTF

FESES: X171.1; S731.2 XEtRERL: A
X B4 S 1673 -9868(2025)03 - 0141 - 09 FrAAF (KRR ) 479245 (0S1D) :

The Impact of Urban Green Space Planting Design on
Ecological Service Functions: A Case Study of Zhengzhou City

SUN Linran', SHI Liyun®

1. College of Horticulture , Xinyang Agriculture and Forestry University , Xinyang Henan 464000, China ;
2. College of Landscape Architecture and Art, Henan Agricultural University , Zhengzhou 450046 , China

Weks B8 2024 - 03 - 27

HEUWH. EBRERBAREST FWHE (32172618) ; W A FHEBOCH H (242102320305) 5 15 FHAR M Be 287 5 B (Ji 902539) ,
FEF WA PhERE, W, PRI, 2 S SOMALRI BT BT

WEEE . A0, W+, Al#EEE.



142 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

Abstract: With the acceleration of urbanization, the impact of green space vegetation design on urban eco-
system services is becoming increasingly evident, necessitating an exploration for the ecological benefits of
photosynthesis, cooling, noise reduction, and dust retention under different plant configuration methods.
This study focused on the green vegetation of Century Park, Longhu Park, Wenbo Forest Park, and Peo-
ple’s Park in Zhengzhou, systematically investigated the effects of different green space plant configura-
tions on photosynthetic transpiration rates, cooling, noise reduction, and dust retention capabilities. The
aim is to provide a scientific basis for optimizing urban green space design. The research reveals the follow-
ing key findings: @ Woody plants generally exhibited higher net photosynthetic rates than shrubs, among
which the poplar trees showed the highest net photosynthetic rate and maintained a relatively higher level
throughout the day. Transpiration rates also showed a similar pattern to photosynthetic rates, with woody
plants surpassing shrubs. However, in the midday under intense sunlight, the net photosynthesis and
transpiration rates of all vegetation decreased. @ In terms of cooling capacity, the combination of lawns
and trees was the most effective, and species such as Chinese parasol trees, willows, and elms demonstra-
ted significant advantages in cooling. @ For noise reduction, the combination of lawns and trees outper-
formed the combination of lawns and shrubs, as well as individual lawns, and willows and Chinese parasol
trees performed excellent in noise reduction. @ Regarding dust retention capacity, the combination of
lawns and trees significantly reduced the concentrations of PM, ; and PM,,, and trees played a particularly
significant role in improving air quality and dust retention. The study highlights the significant impact of
green space plant configuration in Zhengzhou on ecosystem services, especially in terms of photosynthesis,
cooling, noise reduction, and dust retention. Woody plants, particularly in combination with lawns, ex-
hibit distinct advantages. Therefore, when optimizing urban green space design, careful consideration
should be given to the planting and configuration of woody plants to maximize the overall ecological bene-
fits of green spaces.

Key words: urban green space; plant configuration; ecosystem services; Zhengzhou City
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