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Review… 

Fukuoka, Y. (1983). Physical climatological discussion on causal factors of urban 
temperature, Memoirs of the Faculty of Integrated Arts and Sciences, 8: 157-168 



Reference: 林憲德、李魁鵬、陳冠廷、林立人、郭曉青、陳子謙(1999)，台灣四大都會
區都市熱島效應實測解析(一)，「建築學報」，第31期，中華建築學會，第51-73頁。 
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Questions: 
How bad? 
How to deal 
with…? 

Reference: 陳麒文(2004)，溫度對尖峰負載及節約能源的影響，「能源節約技術報導」，
第52期，第18-25頁。 
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台南 
Tainan, Taiwan 

Source: http://www.eastevil.com/wp-
content/uploads/2012/07/20120607-DSC_2980s.jpg 



Source: http://pic.pimg.tw/phoneann/1359295327-2608128181_l.jpg 

台南 
Tainan, Taiwan 



Source: http://www.ttvs.cy.edu.tw/kcc/1000618con/k146.jpg 

台南 
Tainan, Taiwan 



Source: Google Map 

台南 
Tainan, Taiwan 



Name of Place Population Density (person/km2) 

Gueiren Township 64,107 1,214 

Guanmiao Township 38,255 752 

Guantian Township 23,283 364 

Lioujia Township 25,203 391 

Liouying Township 23,916 399 

Sinying City 78,105 2,136 

Yanshuei town 28,765 587 

Xiaying Township 27,596 828 

Madou Town 47,098 1006 

Shanhua Town 41,850 820 

Sinshih Township 35,190 711 

Sinhua town 45,322 760 

Yongkang City 201,090 5,139 

Tainan City 740,846 4,222 

Table. 1   Population of Places (in 2003) 
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Route (within 3 hr) 

Sensor 



Table. 2 Climatic conditions during the field measurement days. 

date 
ΔT 
（℃）  

temperature 
（℃）  

humidity 
）％（ 

Wind speed 
M/S) 

Sunshine 
(hr) 

Cloudiness 
(0~10) 

Insolation 
(mJ/㎡) 

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. 

Name of Place 

Urban Heat Island Effect 

Spring Summer Fall Winter Average 

Gueiren Township 2.76 1.86 3.11 3.07 2.70 

Guanmiao Township 1.22 1.03 2.00 1.97 1.56 

Guantian Township 1.09 0.70 1.62 1.66 1.27 

Lioujia Township 1.08 0.84 1.19 1.42 1.13 

Liouying Township 1.26 1.27 1.37 1.14 1.26 

Sinying City 1.82 1.69 2.31 2.19 2.00 

Yanshuei town 1.54 1.59 1.60 1.28 1.50 

Xiaying Township 1.64 1.23 1.77 1.65 1.57 

Madou Town 1.93 1.20 1.96 1.68 1.69 

Shanhua Town 2.20 1.39 2.08 2.20 1.97 

Sinshih Township 2.21 1.36 2.37 2.38 2.08 

Sinhua town 2.43 1.45 2.64 2.54 2.26 

Yongkang City 3.26 2.18 3.20 3.02 2.91 

Tainan City 3.66 2.85 3.79 3.60 3.47 

Average 2.01  1.47  2.22  2.13  1.96  



Fig. 2 Relation between population and heat island effect. 

In 2003 … 
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Fig. 3 Heat island effect between different climate zoon. 

In 2003 … 
 

 

 

 

人口數 

熱
島
強
度(

℃)
 

Population (Log-P) 

H
e
a
t 

is
la

n
d

 e
ff

e
c
t 

(d
e
g

re
e
 C

) 



This 
Research: 
Study Area 
Method 
Result 
Adjustment 

1. 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. 

2. Different climate Zoning: Latitude, altitude, 
temperature, humidity, wind direction, 
wind speed and weather patterns could 
make significant impact of the urban heat 
island. 

3. 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. 



Well… 
What should we do ? It could be 
even more important! ! ! 

？ ？ 
？ ？ 



羅馬 
Rome, Italy 

Source: www.wikipedia.org 



巴黎
Paris 



新加坡
Singapore 



Source: by Chenyi SUN 
圖魯斯

Toulouse, France 
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Vegetation & Shadow 



Park and Open Space 



LULC by Remote Sensing 



Green Roof 

Green roof in NCCU 



Green Wall & Roof 





Temperature survey on the roof in 2014. 



CFD modeling 



淡水
Taipei, Taiwan 

The end? Not yet! 
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Source: http://lava360.com/30-breathtaking-future-city-concept-art/ 

Bye ! 


