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Influence of Plant Community Structures in Urban Park on Microclimate in Summer

JIA Chen-kai, WANG Xiao-de

('School of Landscape Architecture, Zhejiang A & F University, Hangzhou 311300, China )

Abstract: On August 10®, 18" and 19" 2020, determinations were carried out on air temperature, relative humidity and illumination intensity at 8
different communities and one control (paved road) in Xiuhu Park in Yiwu city, Zhejiang province. The results showed that the illumination intensity
was significantly correlated with temperature and relative humidity (P<0.05). Structures like large arbor-small arbor-shrub-grass, large arbor-grass,
and single large arbor had the strongest effect on microclimate with significant differences with the left structures. Small arbor-grass had better
moistening effect than cooling one. While shrub-grass had no evident difference in temperature and humidity with CK. The research resulted that
large arbor in the community structure plays a major role in regulating the microclimate. Structure of arbor-small arbor-shrubs-grass was
recommended for urban green.
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Table 1 Weather conditions on determination date in Yiwu

H/(%E. H.H) RANHH R/ C AHXHRE /Y% Ko/ (m-s™) S JE/kPa
2020.08.10 WL o 23~36 31~8l1 0~2 101.0
2020.08.18 [EPN 25~38 25~77 0~1 101.2
2020.08.19 (7SN 24 ~38 23~78 0~1 101.0
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K8 A 72 IR B A SN, . B/ A Origin 2018 227l Figure 1 Distribution of determination points in Xiuhu Park
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Table 2 The spatial structure of communities in each determination point
L HEE L) F A il PHEEm  CPRSERmM 8E%
P1 RFARNFTAREAR-E #EEMK Liriodendron chinense KRIFAR 9.5 4.5 8
WA Liquidambar formosana KRFA 11.7 43 12
# 1112544 Koelreuteria bipinnata ‘integrifoliola’  KFFAK 115 8.6 10
& Cinnamomum camphora KIFAR 124 9.1 17
79TV Acer palmatum N 3.2 25 4
ZKJ& Osmanthus fragrans INFEA 4.0 22 5
+k3h57 Mahonia fortunei R 1.2 - _
##% Buxus sinica R 12 - -
T Reineckia carnea iR 0.3 _ _
P2 RIFRMEAREA-E RIA 8.6 7.6 13
F A% Podocarpus macrophyllus INFEA 42 24 3
)8 llex cornuta INFEAR 2.7 1.4 3
AR AR 3.5 2.1 11
e 22§54 Malus halliana INFEAR 2.8 1.6 3
£IM 7 Photiniaxfraseri AR 1.0 - -
4B K Aucuba japonica var. variegata TR 0.8 - _
#5K# Ophiopogon bodinieri BIR 0.3 - _
P3 RIFAR-H iy KIAR 79 5.9 51
¥a) ¥ Cynodon dactylon EWN 0.2 - _
P4 RFFAR-E PR KIFAR 12.4 43 18
HL75 Ginkgo biloba KT 11.5 38 14
#13K Elaeocarpus decipiens KIAR 8.5 4.7 23
A A AR 0.3 _ _
P5  H—RIK FH ¥4 Cedrus deodara FFA 8.2 6.4 53
P6  NFEAR-EE N INFEA 27 1.8 14
%% Yulania denudata INFEA 34 24 13
%% Lagerstroemia indica INFEAR 1.8 12 5
25 Prunus cerasifera f. atropurpurea N 238 21 9
7T INFRA 2.2 17 6
252K Zoysia japonica AR 0.2 _ _
P7 INFER-HE K INFFAR 2.9 1.6 21
Z_F¥ % =% Magnolia x soulangeana INFEA 37 20 3
e AR 3.2 2.1 6
H Z<i5i4% Cerasus serrulata var. lannesiana AR 3.5 23 14
£#T Dianthus chinensis =W 0.4 - _
ek AR 0.3 _ _
P8 il N ##Hi Pittosporum tobira TN 12 _ _
1L1Z% Camellia japonica iy N 0.6 _ _
21 4B 7K Loropetalum chinense var. rubrum A 1.0 - _
#1#% Rhododendron simsii R 0.8 - -
ghokT AR 0.2 - _
CK  Tofkfide - - - - -
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Figure 2 Change of mean temperature of each point
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Figure 3 Change of mean relative humidity of each point
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Table 3 ANOVA on microclimate factors of each detemination point
WA i/ C T E/% SRR/ 1x I T/ C TEE/% BRI /Ix

P1 33.62+1.340 50 ¢ 52.26+7.42920c 1211.6+289.184 00 ¢ P6 34.70+1.858 80b  50.74+7.837 60 ¢ 3655.8+1 045.988 00 b
P2 33.78+1.460 14 c 51.86+6.50792c 1379.4+436.928 25 ¢ P7 34.78+1.63003b  50.02+7.195 62 ¢ 4212.0£1013.65749b
P3 33.88+1.390 00 ¢ 51.42+7.53510¢c 2 045.2+516.687 00 ¢ P8 36.3442.74280a 48.54+8.75150b 52 860.0+21912.736 00 a
P4 33.84+1.58524c¢ 51.00+7.996 25c¢ 2277.0+869.51797 ¢ CK  36.70+2.69440a 43.32+10.97100a 56 260.0+22628.146 00 a
PS5 33.96+1.51260c 51.10+£7.221 80 ¢ 1 672.0+£557.854 00 ¢

#: FEAHEENEFERERARE (P>0.05) , ARNEFERRREREFE (P<0.05) .
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BRI R ICNTE 8:00 IR CHRR R 2T} oo TPl TSR AP —vopd —e—ps 00000
TE 14:00 2247 155 TG , SEHEAE E P44 HHBH S0y 250 —P6 ——P7 —o— P8 —— (K

JERHTE A TR MRS FIA KT AR NFRA- s000¢ ::z
AR -F>H— RIR =~ RIFAR-F>/Nr AR - -5 4000 - P
ok, CK O THDEIEREERTISS] 56 260 L, AR & 1 e
1% 83 700 Ix, 1fii P1 HGHESREELERFTE 800 ~ 1 500 1x 2 g 750000
fi), SEHASREELE 8:00 — 16:00 (9 HASIEA K , SPHIEALH 2000r 140000
CK I 1/46, iliid SPSS HAnt iR miilb 47 2 EELE > 1000 - 13000
BE, GEREW, K. AR B —E % N L
B, (BRI . KEHRARIE U . AL N
JEVEAT Pearson MHSRIESIT (2 4) , 4iRFEW, M Vi SO AR, A5 DT A 2
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( P<0.05 ), {EEE%HQEEEZI‘E] %E%E*H%( P<0.05 )’ Figure 4 Change of illumination intensity of each point
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Table 4 Correlation analysis between illumination intensity and temperature/relative humidity

T JEHEDREE S DY HEGREE SN AT DEHEGREE il YRR AN
Pearson tHAEZRE P1{H Pearson tHE 2% P1H Pearson #% 5% P1{H Pearson Mix 5% P1H
P1 0.979" 0.004 0.969" 0.007 P6 0.881" 0.048 0.893 0.076
P2 0.931" 0.021 0.909" 0.032 P7 0.942" 0.017 0.924" 0.025
P3 0.936" 0.016 0.935" 0.020 P8 0.944" 0.016 0.923" 0.025
P4 0.884 0.047 0.885" 0.046 CK 0.924" 0.025 0.919" 0.027

P5 0.927" 0.023 0.933" 0.021

. *FREEMEE, P<0.05; #FRMEEMREE, P<0.01,
3 b5tk
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