27 7 Vol. 27 No.7
2007 7 ACTA ECOLOGICA SINICA Jul. 2007

100094

8 00 ~18 00 2h

7d 12 00 ~ 16 00
18 00 0.3~
3.3C 1.9C 1.1% ~5.9% 4.1%
8h Duncan’ s
p<0.01
1000-0933 2007 07-2964-08 Q143 A

The effects of greening none-greening square and lawn on temperature humidity

and human comfort
WU Fei LI Shu-Hua® LIU Jiao-Mei

Department of Ornamental Horticulture and Landscape Architecture China Agricultural University Beijing 100094 China
Acta Ecologica Sinica 2007 27 7 2964 ~ 2971.

Abstract Urban green space is an effective way to alleviate urban heat island effect. It plays a very important role in
temperature dropping and humidifying. In this paper three kinds of green space including square with tree layer greening
square and without tree layer none-greening square also lawn were selected in Wan-Fang-Ting Park to study on effects
of greening space on temperature humidity and human comfort. The air temperature and relative humidity were measured
once every two hours from 8 00 to 18 00 every day and continuously seven days in July 2006.

The results indicate that greening square has the lowest temperature and highest humidity during the middle of the day
with high air temperature and the lawn has the lowest temperature and highest humidity in the late afternoon.

Compared with none-greening square the greening square can decrease temperature 0.3 —3.3°C with the average of
1.9°C and increase the humidity from 2. 1% —4.7% with the average of 3. 2% . The greening square has lowest daily
maximum temperature and can reduce the duration of high temperature for the maximum eight hours. The differences of air
temperature and humidity between greening square and none-greening square reach significance level p <0.01 by
Duncan’s multiple comparison.

It can be concluded that the greening square has the best effects on the adjustment of urban microclimate and human
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weu-being and can be important for outdoor activities.

Key Words urban greening land urban square microclimatic effect lawn
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1
Table 1 The plant community condition in trial sites
m? /m’
. m cm
Type of Botanical . Number Area of Planting
.. Height Chest )
green space composition of plants green space density
. . Sophora japonica 12 33 12 1000 0.021
Greening square
Ginkgo biloba 10 15 3
Platycladus orientalis 9 12 3
Acer mono 11 19 1
Lawn Syringa oblata 3 - 2
Agrostis stolonifera Poa pratensis 0.1 - - 1100 -
Plantago asiatica
Taraxacum officnala
None-greening _ _ B 1100 _
square
<0.5m/s
3d
2006 7 9 15 MICROSOFT EXCEL  SPSS 12.0
2.3
FUSO-8829 30 -40 ~
85.0°C 0.1C 0 ~100.0% RH 0. 1% RH
2.4
7~10
11
THI=T-0.55 1-RH T-14.5 1
THI Thermal Humidity Index
T C THI
2 12
2 THI
Table 2 Thermal humidity index and body comfort
THI Comfort degree Evaluation
=29.5 Torrid Hard to work without temperature reduction measures
26.7~29.4 Very hot Greatly uncomfortable
23.9~26.6 Hot Uncomfortable
21.1~23.8 Little hot Little uncomfortable
<21.1 Cool Comfortable
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Fig.4 Relative humidity changes in three days of None-greening Square Lawn and Greening Square
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Table 3 Thermal humidity index of different moments on three days

Observation day Observation time None-greening Square Lawn Greening Square

1 The first day 8 00 26.1 26.0 25.9

10 00 27.5 27.4 27.3

12 00 27.9 27.6 27.5

14 00 28.1 28.0 27.6

16 00 26.9 26.8 26.7

18 00 25.9 25.6 25.7

2 The second day 8 00 26.2 25.7 25.2
10 00 27.5 27.4 27.3

12 00 27.9 26.8 26.6

14 00 29.1 28.4 27.1

16 00 27.2 27.1 26.6

18 00 26.1 25.7 25.9

3 The third day 8 00 24.8 24.7 23.8
10 00 26.3 26.1 24.3

12 00 26.5 25.9 24.7

14 00 27.3 26.7 25.0

16 00 26.2 26.1 25.1

18 00 24.4 24.1 24.3

4.2
14
2
References
1 Whitford V' Ennos A R and Handley J F. “ City form and natural process” -indicators for the ecological performance of urban areas and their

application to Merseyside UK. Landscape and Urban Planning 2001 57 2 91 —103.

Li YM Zhang J H Gu R Z. Research on the relationship between urban greening and the effect of urban heat island. Chinese Landscape
Architecture 2004 20 1 72 —75.

Rosenzweig C Solecki W D Parshall L. et al. Characterizing the urban heat island in current and future climates in New Jersey. Global
Environmental Change B Environmental Hazards 2005 6 1 51 —62.

Wilby R L. Perry G W. Climate change biodiversity and the urban environment a critical review based on London UK. Progress in Physical

Geography 2006 30 1 73 —98.

http //www. ecologica. cn



7 2971

5 Golden J S Kaloush K. E. Mesoscale and microscale evaluation of surface pavement impacts on the urban heat island effects. International Journal
of Pavement Engineering 2006 7 1 37 —52.

6 Yang C. Ecology experiment and practice. Beijing Advanced Education Press 2003. 160 —172.

7 Yoshimitsu Inoue Mikio Nakao Syozo Okudaira et al. Seasonal variation in sweating response of older and younger men. European Journal of
Applied Physiology 1995 70 1 6 —12.

8 Hiroyuki Ueda Yoshimitsu Inoue Tsutomu Araki et al. Clothing microclimate temperatures during thermal comfort in boys young and older
men. International Journal of Biometeorology 1996 39 3 127 —132.

9 H ppe P. The physiological equivalent temperature-a universal index for the biometeorological assessment of the thermal environment. International
Journal of Biometeorology 1999 43 2 71 —75.

10 Anderson G S. Human morphology and temperature regulation. International Journal of Biometeorology 1999 43 2 99 —109.

11 Wang Y F Shen Y. The temperature-humidity effect and human comfort in Shanghai summer. Journal of East China Normal University Natural
Science 1998 3 60 —66.

12 John E O. Climatology Selectel Application. London V H Winston & Sonms 1981. 190 —192.

13 Zhou H F. Discussion in synthetic index of climatic change influence on human health. Climatic and Environmental Research 1999 1 121 —
126.

14 Xiao RB OuyangZY Li W F et al. A review of the eco-environmental consequences of urban heat islands. Acta Ecologica Sinica 2005 25

8 2055 —2060.

2 2004 20 1 72 ~75.

6 2003. 160 ~172.

11 1998 3 60 ~66.

13 1999 1 121 ~126.

14 2005 25 8 2055 ~2060.

http //www. ecologica. cn



