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Urban heat island study between different
size of towns and cities That's the Beginning



Why
were
we
doing
this?
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Because...
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Questions:
How bad?
How to deal
with...?
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Fukuoka, Y. (2983). Physical climatological discussion on causal factors of urban
temperature, Memoirs of the Faculty of Integrated Arts and Sciences, 8: 157-168
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Questions:

How to deal
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Questions:
How bad?
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This
Research:

Method
Result
Adjustment
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Source: http://www.eastevil.com/wp-
content/uploads/2012/07/20120607-DSC_2980s.jpg Tainan, Taiwan
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Source: http://www.ttvs.cy.edu.tw/kcc/2000618con/k146.jpg Tainan, Taiwan
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Table. 12 Population of Places (in 2003)

Name of Place

Gueiren Township

Guanmiao Township

Guantian Township

Lioujia Township

Liouying Township

Sinying City

Yanshuei town

Xiaying Township

Madou Town

Shanhua Town

Sinshih Township

Sinhua town

Yongkang City

Tainan City

Population
64,107
38,255
23,283
25,203
23,916
78,105
28,765
27,596
47,098
41,850
35,190
45,322

201,090
740,846

Density (person/km?)

1,214

752

364

391

399

2,136

587

828

1006

820

711

760

5,139

4,222
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Table. 2 Climatic conditions during the field measurement days.

date AT temperature| humidity | wind speed Sunshine Cloudiness | Insolation

(C) (C) (%) M/s) (hr) (0~10) (mJ/m)
2002/02/28 3.47 22.61 63.25 2.48 10.4 0.3 16.03
2002/04/02 1.88 25.68 74.38 2.31 4.9 5.9 11.25
2002/06/18 1.67 29.58 68.38 2.67 9.9 5.5 18.94
2002/08/14 1.69 29.78 77-46 2.11 10.7 4.3 17.70
2002/09/19 1.48 29.93 73.67 2.49 8.7 2.4 16.26
2002/10/17 2.62 27.21 76.38 2.17 7-7 2.1 17.78
2002/11/05 3.13 22.03 64.17 1.89 9.6 0.6 16.07
2002/12/18 2.34 23.72 74.42 1.97 7.1 2.6 12.71
2003/02/20 1.89 19.69 71.38 2.85 9.2 3.0 18.36
2003/04/24 2.64 27.39 82.25 2.47 6.5 6.5 20.48
1897~1990 23.50 80.40 2.90 7.0 5.7
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Table. 3 Heat island effect in four seasons.

Urban Heat Island Effect

Name of Place

e

I Winter Average
Gueiren Township I 3.07 2.70
Guanmiao Township I I 1.97 1.56
Guantian Township I 1.66 1.27
Lioujia Township I I 1.42 1.13
Liouying Township I I 1.14 1.26
Sinying City 2.19 2.00
Yanshuei town I I 1.28 1.50
Xiaying Township I I 1.65 1.57
Madou Town I 1.68 1.69
Shanhua Town I 1.97
Sinshih Township I 2.38 2.08
Sinhua town I 2.26
Yongkang City I I 2.91
Tainan City 3.60 3.47

Average 2.01 1.47 2.22 2.13 )




Ave. heat island effect

4
(]
o3 t
S
52 |
) y=1.49 x - 5.08
1t r=0.908
D L L
4.0 4.5 5.0 5.5 6.0

Population (Log-P)

Fig. 2 Relation between population and heat island effect.

In 2003 ...







Heat island effect (degree C)
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Fig. 3 Heat island effect between different climate zoon.
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Urban structural differences: Due to the
different urban development model, it may
make a difference on urban patterns (such
as: street scale, architectural patterns,
materials, green ratio, open space,
evaporation ... etc.), resulting in thermal
storage and city different cooling effect.
Different climate Zoning: Latitude, altitude,
temperature, humidity, wind direction,
wind speed and weather patterns could
make significant impact of the urban heat
island.

Urban activity behavior: Urban functions
are derived from the energy consumption,
the anthropogenic heat, and urban activity
status. It will directly affect the thermal
environment, and eventually cause the
high temperatures condition.
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Well...
What should we do ? It could be
even more important! !!
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Rome, Italy

Source: www.wikipedia.org
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Singapore



Source: by Chenyi SUN

Toulouse, France
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Park and Open Space
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LULC by Remote Sensing




Green Roof



Green Wall & Roof
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Temperature survey on the roof in 2014.
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Source: http://lava3z6o.com/30-breathtaking-future-city-concept-art/
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