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Effects of green space vegetation canopy pattern on the microclimate in residential quarters
of Shenzhen City. LI Ying-han', WANG Jun-jian', CHEN Xue', SUN Jian-lin', ZENG Hui'”
('Key Laboratory of Circular Economy, Shenzhen Graduate School of Peking University, Shenzhen
518055, Guangdong, China; *Department of Ecology, College of Urban and Environmental Sci-
ences, Peking University, Beijing 100871, China). -Chin. J. Appl. Ecol. ,2011,22(2) ; 343-349.

Abstract; Based on field survey and landscape pattern analysis, this paper studied the effects of
green space vegetation canopy on the microclimate in three typical residential quarters in Shenzhen
City. In each of the residential quarters, 22-26 points were chosen for meteorological observation ;
and around each of the observation points, a 20 mx20 m quadrat was installed, with each quadrat
divided into two different patches, one covered by vegetation canopy and the another no-covered.
The patch density index (D) and contagion index (CONTAG) in each quadrat were calculated to
analyze the relationships between vegetation canopy pattern index and microclimate in each point.
The resulis showed that the green space vegetation canopy pattern in Shenzhen had significant regu-
lation effect on temperature and humidity. The cooling effect was mainly from the shading effect of
vegetation, and also, correlated with vegetation quantity. The increase in the CONTAG of bare sur-
face had obvious negative effects on the regulation effect of vegetation on microclimate. The regula-
tion capability of green space vegetation on the temperature and humidity in residential quarters

mainly came from tall arbor species.

Key words: pattern index; green space in residential quarter; regulation of temperature and hu-
midity ; Shenzhen City.
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Table 1 Landscape index of canopy pattern of each quadrat in different residential quarters

FEIX 4 5 HEVRAT Taoyuan Village JeHMEAERE Longhui Huayuan e &AL Longxi Huayuan
Quadrat AN R B B AN RO B W OHDORE BEPRE BMER
No. T(°C) RH(%) D, CONTAG T(°C) RH(%) D, CONTAG T(°C) RH(%) D, CONTAG
1 34.5 74.7 0. 470 46.4 36.5 68.0 0. 038 87.2 34.6 62.6 0.539 47.3
2 33.9 76.8 0.715 53.1 33.5 75.0 0. 483 47.2 34.5 64.7 0. 566 48.0
3 34.5 76.5 0.283 53.9 34.1 74. 1 0. 142 68.9 33.7 66. 1 0. 503 47.5
4 33.8 76.0 0. 382 48.4 32.9 81.5 0. 602 48.9 33.9 66.5 0. 556 47.9
5 33.7 78.2 0.339 50.7 32.8 80. 1 0.424 47.9 33.8 66.9 0. 455 47.5
6 33.7 77.0 0. 640 48.7 33.0 77.7 0. 391 47.7 33.8 70.7 0. 548 46.7
7 33.5 79.6 0.302 52.0 33.4 75.9 0.344 50.5 34.0 68. 1 0. 540 47.9
8 35.4 71.8 0. 208 61.0 33.0 79.6 0. 586 48.3 34.3 64. 1 0.280 55.0
9 33.9 79.2 0. 545 47.2 33.7 72.9 0.262 56. 1 34.5 65.0 0. 396 49.9
10 34.4 75.2 0.254 55.8 33.1 81.1 0.439 47.3 33.4 71.4 0. 420 48.1
11 34.2 75.4 0.411 47.8 33.6 78.5 0.343 50. 4 33.5 70.0 0.617 48.6
12 34.8 72.7 0. 458 46.5 34.1 78.0 0.323 52.3 35.8 59.8 0.073 79.0
13 34.8 77.6 0.322 51.1 33.8 77.3 0. 441 47.8 35.0 59.9 0. 469 47.9
14 34.3 74.6 0.352 49.3 33.6 78.9 0.375 50.2 34.8 61.9 0. 492 46.8
15 33.6 78.5 0.392 49.0 33.8 79.4 0.312 52.4 34.4 62.3 0.370 49.6
16 33.4 79.8 0. 485 46.7 33.9 76.3 0.221 58.2 35.9 59.6 0.139 67.5
17 33.6 78.3 0. 455 48.1 33.4 76.5 0. 625 48.8 35.4 61.8 0. 343 50.6
18 33.7 79.1 0.277 54.5 33.5 74.6 0.373 49.8 37.5 53.8 0.015 93.9
19 33.2 79.6 0. 560 46.5 33.4 75.0 0.252 57.2 35.0 59.0 0. 295 53.6
20 34.0 77.7 0. 585 47.3 33.5 77.0 0.319 52.1 34.6 61.1 0.559 46.8
21 33.6 79.8 0. 467 45.5 33.8 75.7 0.137 69. 6 34.7 62.3 0.531 46.6
22 33.1 80.0 0. 650 51.5 33.3 78.4 0.434 47.1 34.5 64.9 0. 446 47.6
23 34.7 75.6 0. 203 61.3 33.4 79.1 0.272 55.3 38.4 52.9 0 100
24 34.7 73.7 0.170 64. 8 33.5 77.1 0.529 47.7

25 34.3 77.9 0. 203 60. 7 34.0 73.9 0.224 59.6

26 37.9 64.5 0 100 36.6 65.4 0 100
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Table 2 Parameters of non-linear fitting equations between 7 and D, and between RH and D,
WX TR -PES ¥ T-D, AEDUH L - PR RH-D,
Study quarter T o T in p Xo RH,,.\ RH, i, p Xo
T MEAETE Longhui Huayuan 36.6 32.8 1.37 0.1 65. 4 81.5 1.07 0.1
BEVEAT Taoyuan Village 37.9 33.1 1. 11 0.1 64.5 80.0 1.03 0.1
JEEFE R Longxi Huayuan 38.4 33.4 1.00 0.1 52.6 71.4 0.88 0.2
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Table 3 Correlation coefficients between CONTAG and T, and between CONTAG and RH in different residential quarters

T AEBE AR AL T HEAERE Longhui Huayuan HBEURAT Taoyuan Village JeEAEFE Longxi Huayuan
CONTAG AL AR BE i AR TREE AR
T RH T RH T RH
Je A 0.915** -0.848 " *
Longhui Huayuan
BRI 0.853* " -0.767**
Taoyuan Cun
ALY AT 0.904" " -0.740 " *
Longxi Huayuan
# % P<0.01.
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Fig.4 Linear regression between T and CONTAG, and between RH and CONTAG.
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