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Effects of Plant Community Structure in Autumn and Winter
on the Microclimate of Pocket Park: A Case Study from
Kunming
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Abstract Keywords

With the accelerating urbanization, the urban heat island effect increasingly threatens Plant community structure,
ecological well-being. Green spaces such as pocket parks play a vital role in mitigating these Pocket parks, Microclimate;
effects. Under the background of 'Stock Type' development, pocket parks are becoming Cooling and humidifying, Human
a key strategy for enhancing urban livability. This study investigates how different plant comfort; Heat island effect

community structures influence microclimate regulation in autumn and winter, using Liuhe
Garden in Kunming as a case study. Field measurements were conducted at four types of
plant configurations and one control site. The temperature-humidity index was used to
evaluate thermal comfort, and correlations with microclimate variables were analyzed.
Results indicated that cooling and humidifying effects are more pronounced in the
afternoon, especially under multi-layered plants communities. Tree-shrub-herb composite
communities were most effective in reducing solar radiation. However, in autumn and
winter, dense vegetation may reduce human comfort. Based on these findings, in the
construction of green space in pocket parks, planning should be based on the local climate
characteristics, tailoring interventions to local conditions. Specifically, the appropriate
configuration of single-layer plant communities and deciduous trees should be considered.
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Tab.1 Plant community composition structural types of sampling sites (Continued)
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Tab.3 Classification of temperature-humidity index
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Fig.2 Diurnal cooling rate of different vegetations types in

autumn
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Fig.3 Diurnal cooling rate of different vegetations types in winter
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Tab.4 Descriptive statistics of air temperature in autumn

and winter at each measuring point

i °C
- Hi9E =AE BHEME EIRTES
ME O £F ME £F BE £F BFE £F
MBS 2210 1536 2651 2189 1101 1258 0 0
Mg 1 21.84 1497 2532 2022 1068 11.12 148 2.28
M2 2244 1513 2571 1983 7.92 11.20 1.33 2.36
M3 2208 1512 2572 19.16 11.08 11.08 134 2.73
Mgz 4 2193 1486 2508 1833 1021 1041 1.99 3.56
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Fig.4 Diurnal variation in relative humidity in autumn
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Fig.5 Diurnal variation in relative humidity in winter
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Tab.5 Descriptive statistics of relative humidity in autumn

and winter at each measuring point

e B9 /% =AME /% HZME /% ERIERA /%
il

g ME £2F MFE £F MFE £F HFE £F
MBS 4978 5230 7400 7897 34.86 4519 0 0
M1 5042 5318 7564 7750 3610 4058 437 549
M2 5012 5247 76.09 7930 3660 4142 142 207
M3  49.74 5246 7613 81.87 37.18 4453 462 1012
Mg 4 4997 5347 7570 83.01 36.09 43.06 477 1127
TTREM / 75T
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Fig.6 Shading performance by plant community in autumn
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Fig.8 Diurnal variation of THI reduction rate in autumn
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Fig.7 Shading performance by plant community in winter
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Fig.9 Diurnal variation of THI reduction rate in winter
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Tab.6 The analysis of the correlation between THI and microclimate factors at each site

MAEEF HWRER M2 1

M 2

Mg 3 M= 4

R/REMERM  Sig. (WE) R/REMEXYE  Sig. (WE)

F/REMERME  Sig. (W)

BR/REMBERM Sig. (WE) R/REMEXME Sig. (WE)

TRE 0997 0 0.996 ™ 0 0.997* 0 0.996 * 0 0.996 ** 0
HEIEE -09717 0 -0.960 ™ 0 -0.922" 0 -0.959 0 -0.964™ 0
JPBSRE  0.661° 0.037 0.403 0.248 0.578 0.080 0.674™ 0.033 -0.237 0.510

TE: e ZORTE0.01 4 OB IR, *3RTE0.05903 O IR R%,
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