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Abstract Campus is the main place for the activities of teachers and students. In order to study the
influence of different underlying surfaces on human comfort, three types of underlying surfaces with
different properties are selected in Huguang campus of Guangdong Ocean University to carry out the
observation and numerical simulation of microclimate in summer. Origin, SPSS, and ENVI-met softwares
are used for data processing. The results are shown as follows. (1) Under the existing greening and
building layout of the campus, wind has a great impact on the microclimate. When there is no
precipitation in summer, the less shaded grassland with poor ventilation condition has higher temperature,,
lower humidity, and less comfort. (2) Reasonable dense planting of tall green forest can effectively

reduce the ground temperature in summer. (3) ENVI-met model has a good simulation effect under stable
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tropical weather conditions, which can reflect the regional microclimate characteristics of the campus to a

certain extent. The simulation results can provide scientific basis for the optimization of campus

infrastructure construction and the travels of teachers and students.
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Fig.1 General plane diagram of research area (the data is

from Google Earth and updated in November 2019)
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Table 1  Overview of observation points
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Table 2 Weather conditions of Zhanjiang during observation period

TRER
i i) Zz(12H) BAX (14 H) MR(19 H) R (22 H)
T MREE/%  R/C MXRRE/%  UR/C MDORBE/%  UR/C A/ %

06:00 22.5 93 23.7 95 23.0 88 24.2 91
07:00 22.5 95 24.0 9 23.9 87 24.5 91
08:00 22.8 92 25.1 92 24.6 86 25.5 89
09:00 22.9 91 26.0 84 24.5 84 26.7 84
10:00 22.9 93 25.6 76 24.8 85 27.2 78
11:00 23.1 97 27.9 70 25.7 83 27.2 73
12:00 23.3 100 28.1 68 24.8 79 27.5 71
13:00 23.5 100 26.5 69 26.0 84 28.5 71
14:00 23.9 98 28.4 66 26.5 77 29.0 68
15:00 24.7 90 28.3 68 25.0 82 28.2 71
16:00 25.6 81 28.4 69 24.0 88 28.0 72
17:00 26.3 74 27.0 72 24.2 92 27.3 76
18:00 24.2 91 26.2 77 24.2 92 26.5 79
19:00 24.0 94 25.8 84 23.7 91 26. 1 83
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Table 3 Relevant parameters during observation period

H i 0~20 em 3R JE/C 0~20 em +3EIR)E/ % ENIRE/C BaE [i5ayiy
12 H 24.3 87 22 5 4
14 H 25.7 94 23 6 5
19 H 25.7 100 23 8 8
22 H 26.2 63 24 1 1
VR S M, E ARSI SR 8,
%4 4819 BEEMAERZE SIPERN S mo FERE 7 L P T m Oy B

Table 4 Record of rainfall duration on 19 April

I B 2 1L 1]
1 07:48—08:20
2 11:36—11:50
3 15:12—16:50
4 17:30—20:00

Forp e IR (AL °C) S D AHXHEREE (B2 %)
v AP NG (B mes™)
i 2o BE AR ORI NI SE AN S TR

x5 ANEFEEIBEHERRAERIT M NERES
Table 5 Grade standard of human comfort index and

corresponding human body sensation
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Table 6 Relevant parameters of different underlying surfaces

Fmy FEE/m o OHLBERE RAPR @EHPR R
HEL 0.1 — — 0.3 0.2
Howk 0.3 — 0.3 0.2
0.4 — 0.3 0.2

oE

0.6 — — 0.3 0.2
REIEEEL — 0.010 0. 90 — 0.2
Bt — 0.015 0.98 — 0.0
k=g — 0.010 0.90 — 0.2
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Fig.2 Modeling plane of observation area ( Fig.2a is for the distribution of terrain, buildings, and tall plants in the model, in which

dark gray rectangular blocks represent buildings, the numbers outside the brackets are absolute height, the numbers inside

the brackets are building height, green round spots represent canopy size, light green squares represent low terrain, and

orange squares represent high terrain; Fig.2b is for the distribution of base materials in the model, in which light gray

represents concrete material, brown represents loamy soil, and black represents asphalt)
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Table 7 Environment parameter settings for the model
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Fig.3 Variation of wind speed at each observation point under 4 weather conditions (a. cloudy, b. overcast, c. rainy, d. sunny)
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Table 8 Daily mean wind speed of each observation point under A EERE, EEEH, B —RKK&ET, R
4 weather conditions FEE SR A /S T M > JC S0 T TR - > S T M B
L - W/ (mes™") B+ IR
ESN PN (BN K
1R 0.7 0.6 0.6 0.6 R BV R B XTIE BE A0 XU (8] Y Pearson 183X
2 S R 1.2 0.9 0.8 1.1 Y
3 SRR A 0.6 0.5 0.7 0.6 Table 9 Pearson  correlation  coefficient ~ between

temperature, relative humidity, and wind speed at

each observation point
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Fig.4 Variation of temperature at each observation point under 4 weather conditions (a. cloudy, b. overcast, c. rainy, d. sunny)

1000 ) 2% [ (b) BAK
95t :

90
&5 r
80

AFXT I E /%

75
70 ¢

65

1001 (o) MR BGLES
o5 f

90
851
80 -

HHRHEE 1%

75+
70 +

08:00 10:00 12:00 14:00 16:00 18:00 20:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
Jestint ] Ay
o SEPMS I A e SN2 IS —e— SEI3 T LI A

KBS PURpRAAREL (a. 22, b AR, e TR, dU B IR ) 25 LI mi AR A8 4l
Fig.5 Variation of relative humidity at each observation point under 4 weather conditions (a. cloudy, b. overcast, c. rainy,
d. sunny)

08:00—08:30, fr/ME H BFE 13:30—14:30 /%  /NF-0.9(F%9), R B ERMKLR, LEAFM
TE SRR H AR S, B RZEE KA, 3 A0 A5 S S A XHR R h . 1 S5



S

2

RHTAF BT ENVI-met ()" AR IR J A Pl /N FHIE S0 M

51

JS25 LI A>3 S I A ) o 1S 0
JE BT AT AR T R 85 % D G0 1Y, TR ) A 2 1 3 XL ER
B B SO KR BB E , BRI a5 A X
55 R AR DGR /N (A 56 R ECH —0. 255) iR BEAIR AT
2 AR BE R 5 A A I ) =
o 2 5000 55 3 5 000 5 A A X i B 5 XU
FEAE — 78 A0 PR (AH ¢ & 5145 i 24 - 0. 600 Fil
=0. 524 ) {H A A X BE 5 0 R i A DG PR . 2
5O A5, TR AR S AR B B S8 X
FAF AT KA YT 8O 1 S 0 E 2 S
TR A 3 S AT, AR 9 28 SOK IR o, Bl IR
FE ) T, AR EE R B R ) 25 S5 8l 3 5
T ARG BE AR T 2 5 00 5 Xt ] T 4Rk

84

(a) £

82T

=
gm_
72[

701

68

08:00 10:00 12:00 14:00 16:00 18:00 20:00
Jesth i)
—e— S TS LI

A X R BB B A — S B 5 W, H AR R R AR g A X
VP 7 T LA R X R
3.1.4  NMREFIEE BT

Z 7z ARG R (K 6a.b.d),3 5 W 5 EF
T EERRRUROR , — B 79, B WA = Z JC R K A8 B0
D M A N AT A R . AE TR (]
6¢) ,3 AWM R AL AT 185 BE 4R B ARE R 75 LAF,
VAITER Z N R A AR kst ARG, 7
13:30—14:30 WFBLH, HEHB A EFIG B AR 40— B 2
65 LAR, Jdid 7 Hr I iy it 6 BRAE T M) 3 45 A
PIAE 19 H (FR) 13:30—14:30 H 3L T B XU ik
3.8 mes™ (TREHC, (5 4 T 4R TR IR A
JERD , NS IE AT 2 T HAF A G o
84
821

08:00 10:00 12:00 14:00 16:00 18:00 20:00
JL ]

2T R —o— S35

K6 PUFhRARIL (a. 2 2= b AR, c. TR, d-IEK) 2 WL R PACET 38 B2 AL (b (21 (0 lE KRR &3 R 0 79)

Fig.6 Variation of human comfort index at each observation point under 4 weather conditions (a. cloudy, b. overcast, c. rainy,

d. sunny; the red dotted line indicates a comfort index of 79)
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Table 10  Pearson correlation coefficient between measured and simulated values of temperature and relative humidity at each

observation point under 4 weather conditions
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Fig.7 Plane distribution of temperature ( color scale,
units: °C) and wind ( barb, units;: m-s™') at
1.4 m at 14.30 BST 12
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