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Tel: 03-5321-1111   Ext: 42-723, 725 
Direct in: 03-5388-3563, 3567 
Fax: 03-5388-1380 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Guidelines for Heat Island Control Measures Are… 

● Progress of Two Forms of Warming (Global Warming and the Heat Island Phenomenon) in Tokyo 
 According to the Japan Meteorological Agency's observations, as the temperature in Otemachi, Tokyo, 
registered an all-time high of 39.5℃ in the nation's meteorological history on July 20, 2004, we had a 
smothering heat wave last summer in Tokyo and over the past few years, tropical night or night in which the 
temperature stays above 25℃ lasted 30 days or more, apparently suggesting the marked progress of two forms 
of warming – global warming and the heat island phenomenon – in Tokyo. 

● Intensive Implementation of Heat Island Control Measures in Tokyo 
 Tokyo Metropolitan Government came up with a Heat Island Control Measures Policy in March 2003 and in 
accordance with this policy has been carrying out a set of heat island control measures, such as rooftop greening 
and water-retaining pavements.  In four Heat Island Control Measures Promotion Areas designated by TMG – 
inner city areas, Shinjuku, Osaki/Meguro and areas around Shinagawa Station – intensive measures have been 
carried out in cooperation with the central government and the 23 ward offices. 

● Heat Island Control Measures by the Concerted Efforts of Numerous Parties 
 The heat island phenomenon is a problem that should be addressed by numerous parties involved and not 
only initiatives taken at public facilities but measures in private buildings and on the premises are also critical in 
solving this problem. 
 This Guidelines for Heat Island Control Measures spell out a menu of heat island control measures that can 
be implemented in a manner befitting the heat environment conditions in the wards and other areas.  The 
guidelines are intended for building owners and architects to use in newly constructing or expanding buildings. 

How to Use the Guidelines 

Building owners (or architects) identify the heat 
environment and types in the area where the building is 

located on the heat environment map. 

When a building is newly constructed or 
expanded. 

Menu of control measures befitting the appropriate types 
(the heat environment conditions) that are chosen from 

among those for the Tokyo model. 

Heat island control measures chosen are implemented in the 
privately-owned building. 

Extensive heat island control measures are carried out. 

Guidelines for Heat Island 
Control Measures 

 
● Heat environment map 
● Menu of control measures 

befitting the characteristics 
of the appropriate area 
(Tokyo model) 

● Menu of control measures by 
the use of building 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

● Actual Situation of the Heat Island Phenomenon in the 23 Wards of Tokyo 
 In order to make a precise assessment of the heat island phenomenon and clear up the causes of temperature 
rises and torrential rains, the Tokyo Metropolitan Research Institute for Environmental Protection and Tokyo 
Metropolitan University have been jointly making continuous observations of the temperature and wind with 
meteorological observation instruments installed at 120 points in Tokyo since summer in 2002. 
(1) Distribution of the Percentage of Time in which the Temperature Exceeds 30℃ 
① The percentage of time in which the temperature exceeds 30℃ is widely distributed in the central to 

northern part of the Tokyo metropolitan area. 
⇒ In the central part of the Tokyo metropolitan area, temperature rises are believed to be ascribable to the 

“artificial coverings of the ground surface,” such as the concrete and asphalt pavements of the road, and 
to a decrease in greeneries, as well as to “anthropogenic waste heat” generated by buildings and vehicles.

⇒ In the northern part, the temperature tends to rise substantially in the daytime because it is an inland area 
but a current of hot air carried by the southerly wind from near the central part of the Tokyo metropolitan 
area may be one of the measurable causes. 

② The percentage of time in which the temperature exceeds 30℃ is relatively small in the Tokyo Bay coastal 
area, excepting some part of it, in the eastern and western parts of the Tokyo metropolitan area. 
⇒ In the Tokyo Bay coastal area and in the eastern and western parts of the Tokyo metropolitan area, high 

temperatures are unlikely to occur under some factors, such as: geographical conditions allow a sea 
breeze from Tokyo Bay to blow into the areas; anthropogenic waste heat is relatively lower than in 
central Tokyo metropolitan area; and greenery abounds in these areas. 

(2) Distribution of the Number of Tropical Nights 
① Tropical nights in which the daily lowest temperature stays above 25℃ occur more frequently in the central 

to eastern parts of the Tokyo metropolitan area and the southern coastal area along Tokyo Bay and relatively 
less frequently in the western and eastern parts of Tokyo. 
⇒ In the central part and other areas where tropical nights occur frequently, the heat stored in the daytime 

because of the “artificial coverings of the ground surface” is released during the nighttime. 
⇒ “Generation of anthropogenic waste heat” continued during the nighttime seems to make it hard for the 

temperature to decline. 
● Regional Differences in the Heat Island Phenomenon 
 Analyses of the meteorological data reveal that although there are differences in the percentage of time in 
which the temperature exceeds 30℃ and the number of tropical nights between the areas because weather 
conditions differ from year to year, the distribution of the heat island phenomenon shows a similar tendency, 
apparently indicating that there are regional differences in the heat island phenomenon. 

Status of the Heat Environment in Tokyo 

Percentage of time in which the temperature exceeded 30℃ (%)
July 20 - September 30, 2004 

(Prepared by: Tokyo Metropolitan Research Institute for 
Environmental Protection) 

Number of tropical nights 
July 20 - September 30, 2004 

(Prepared by: Tokyo Metropolitan Research Institute for 
Environmental Protection) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Heat Environment Map 

● The effects of anthropogenic waste heat and the coverings of the ground surface, which are believed to be two 
factors causing regional differences in the heat island phenomenon in Tokyo's 23 wards, on the atmosphere 
were analyzed.  The wards were divided into ten areas according to the characteristics of the respective wards 
in terms of the heat environment.  The Heat Environment Map shows the distribution of the factors 
contributing to the heat island phenomenon among these ten areas plotted on a 500m-mesh map. 

[Explanatory notes to the heat environment map]

Type I: Crowded business area 

I-1 Large heat load due to the covering of ground 
surface/anthropogenic waste heat 

I-2 Large heat load due to covering of the ground 
surface 

I-3 Large heat load due to anthropogenic waste 
heat 
Smaller heat load compared with the heat 
load in the target zones 

Type II: Crowded residential area 

Ta
rg

et
 z

on
es

 

II-1 Large heat load due to covering of ground 
surface during the day 

II-2 Large heat load due to covering of ground 
surface during the day and in the night 

Smaller heat load compared with the heat 
load in the target zones 

Type III
Bare land and areas with a relatively large amount 
of greenery 

Type IV Areas characterized by open environment 

Type V Mixed areas 
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 This menu of control measures is intended for types I and II with relatively heavy thermal loads.  The guidelines spell out control measures also for types III to V. 

* This menu of control measures has been established based on the degree of the effectiveness of control measures which are weighed by the reductions in sensible heat that have been achieved by the control measures.  The effectiveness of the control measures was estimated using the Urban Climate 
Simulation System (UCSS) developed by the Ashinaga Building Research Institute. 

** At the time of reviewing this simulation, greenery by planting trees on the premises is assumed to be included in greening of the premises. 

 

Menu of control measures＊ 

Types Main areas Characteristics of each area Effective measures Greening of the 
premises ** 

Rooftop 
greening 

Greening of 
building walls 

Increased 
reflectance of 

rooftops 

Water-retentive 
pavement 

Reductions in 
waste heat 

from buildings, 
etc. 

● Areas where thermal loads from the coverings of the ground 
surface are large day or night, and anthropogenic waste heat 
(sensible heat) generated by buildings, etc. in the daytime is 
great. 

Type I-1 Around Kanda Station, south of Ueno 
Station to around Okachimachi Station, 
around Shinbashi Station, around Ginza 
Station, around Tsukiji Station, around 
Mita Station, around Gotanda Station, 
around Shibuya Station, Kabuki-cho, 
Shinjuku Ward, around Takadanobaba 
Station, around Ochanomizu Station 

・ The percentage of the area of the pavements in the road is the 
highest at 55% and the percentage of the area of the artificial 
coverings including buildings is also the highest at over 90%. 

・ In the daytime, approximately 160 W/m2 of anthropogenic 
waste heat (sensible heat) is released and this figure is the 
second largest among the areas in the type I. 

・ The percentage of the area of the refractory walls is the highest.

● Main required measures are to 
reduce the artificial coverings and 
anthropogenic waste heat.  
Effective measures are to prevent 
heat from being stored in 
buildings and the pavements and 
to reduce waste heat from 
buildings, etc. 

○ ◎ ◎ ◎ ◎ ◎ 

● Areas characterized by large thermal loads from the coverings 
of the ground surface day and night. 

Type I-2 Higashi-Ueno, Taito Ward to 
Nishi-Asakusa, Ryogoku Station to 
around Oshiage Station, around Iriya 
Station, around Minowa Station, around 
Kitasenju Station, around Kameido 
Station, Okubo Station to around 
Shin-Okubo Station, around Togoshi 
Station, around south of Oimachi Station, 
around Shimokitazawa Station, around 
Sangenjaya Station 

・ The percentage of the area of buildings is high and the 
percentage of the area of the artificial coverings is also as high 
as a little under 90%, which is the second largest among the 
problem areas in the type I. 

・ Among the areas in the type I, the average height of buildings is 
the lowest and the width of buildings is also the smallest, so that 
the shade is hard to appear on the ground. 

● Main required measure is 
covering installation and an 
effective measure is to install 
coverings that will not store heat 
in buildings and the pavements. 

◎ ◎ ○ ◎ ◎ △ 

● Area characterized by large anthropogenic waste heat (sensible 
heat) from buildings, etc. day and night. 
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Type I-3 Around Roppongi Station, around 
Iidabashi Station, around Hatchoubori 
Station, around north of 
Shinjujuku-Gyoen-mae Station, around 
south of Omotesando Station, around 
Takaido Station, Hachimanyama, 
Setagaya Ward, Yumenoshima, Koto 
Ward, Keihinjima, Ota Ward 

・ The percentage of the area of buildings is small among areas in 
the type I. 

・ In the daytime, approximately 280 W/m2 of anthropogenic 
waste heat (sensible heat) is released and approximately 160 
W/m2 in the nighttime also, these figures are the largest among 
the areas in the type I. 

● Main required measures are to 
reduce anthropogenic waste heat, 
and an effective measure is to 
reduce waste heat from buildings, 
etc. ◎ ◎ ○ ◎ ○ ◎ 

● Area characterized by large thermal loads from the coverings of 
the ground surface in the daytime 

Type II-1 Around Nishi-Oi Station, around 
Nakanobu Station, around west of 
Nishi-Koyama Station, Nishi-Shinagawa, 
Shinagawa Ward, around south of 
Asagaya Station, around south of Koiwa 
Station, around Machiya Station, around 
north of Jujo Station, around Kasuya 
Station 

・ The percentage of the area of buildings is the highest among the 
areas in all types but the percentage of the area of refractory 
rooftops is the smallest (the percentage of non-fireproof 
buildings is large). 

・ The percentage of anthropogenic waste heat releases is small. 

・ The average size of buildings is relatively small. 

● Main required measure is to 
reduce the coverings and an 
effective measure is to install the 
coverings that do not store heat in 
buildings and the ground surface. ◎ ○ △ ◎ ○ △ 

● Area characterized by large thermal loads from the coverings of 
the ground surface day and night 
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Type II-2 Musashi-Koyama Station to around 
Fudo-Mae Station, around Hatanodai 
Station, around west of Okubo Station, 
Tomihisa-cho, Shinjuku Ward to Ichigaya 
Daimachi, around south of Yutenji Station, 
Shin-Nakano Station to around 
Nakano-Shinbashi Station, around 
Nishi-Sugamo Station, around 
Mikawashima Station, around Keisei 
Hikifune Station, around Ojima Station 

・ The percentage of the area of buildings is high and the 
percentage of refractory rooftops is the highest among the areas 
in type II. 

・ The percentage of anthropogenic waste heat (sensible heat) 
release is small. 

・ The average size of buildings is relatively small. 

● Main required measure is to 
reduce the coverings and an 
effective measure is to install the 
coverings that do not store heat in 
buildings and the ground surface. 

 Measures carried out in fireproof 
buildings that store heat till night 
are particularly effective. 

◎ ◎ ○ ◎ ○ △ 

Menu of Heat Island Control Measures (Suggested for the Tokyo Model) in the Problem Areas ◎: Highly effective measures     ○: Effective measures     △: Modestly effective measures 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
[Menu of Control Measures] 
● Use materials (water-retaining construction materials, lawn blocks, etc.) close to the natural coverings to check a rise in the temperature on 

the ground surface. 
● Plant trees (with large canopies) to create the shade to check a rise in the temperature on the ground surface and improve the heat 

environment for pedestrians. 
● Green the rooftops of low-rise buildings to check a rise in the temperature on the surface of the rooftops (and to contribute to a saving of 

energy in rooms). 
● In addition to rooftop greening, apply highly reflective paint to the rooftops of high-rise buildings to prevent heat from being stored and 

check a rise in the temperature on the surface of the rooftops (and to contribute to a saving of energy in rooms). 
● Alleviate radiant heat from the walls by greening the walls (also to contribute to a saving of energy in rooms). 
● Install energy-saving systems and equipment and prevent heat from being taken inside in order to reduce anthropogenic waste heat and turn it 

into latent heat as well as to release heat from at a height to mitigate the effects of heat on the ground surface and pedestrians. 
● Construct buildings with particular reference to the shape and configuration, and arrange them in a manner that does not prevent the wind 

from blowing in the prevailing direction in summer. 

 

 

 

 

 

 

 

 

 

 

 

 
[Menu of Control Measures] 
● Apply highly reflective paints to steel plate and slate roofs to prevent heat from being stored to check a rise in the temperature on the surface 

of the rooftops (and to contribute to a saving of energy in rooms). 
● Green the rooftops to prevent a rise in the temperature on the surface of the roofs (also to contribute to a saving of energy in rooms). 
● Use materials (water-retaining pavements, water-retaining construction materials, lawn blocks, etc.) close to the natural coverings on the 

premises of buildings and car parking lots to prevent a rise in the temperature on the ground surface. 
● Green the walls of places that receive much sunlight to prevent sunlight from getting into the rooms to promote a saving of energy in the 

rooms. 

 

Factories and Warehouses 
● Reductions in anthropogenic 

waste heat (sensible heat) 

● Rooftop greening 

● Greening of building 
walls 

● Increased reflectance of 
rooftops 

● Planting trees on the 
premises 

● Increasing natural coverings 
on the premises 
(water-retaining pavements, 
lawn blocks, water-retaining 
construction materials, etc.) 

Menu of Control Measures by Use of Building 

Offices and Commercial Buildings ● Increased reflectance of rooftops

● Planting trees on the 
premises 

● Greening of 
building walls 

● Increasing natural coverings 
on the premises 
(lawn blocks, water-retaining 
construction materials, etc.)  

● Reductions of anthropogenic 
waste heat (sensible heat) 

● Rooftop greening 

● Considerations for ventilation 



 

 

 

 

 

 

 

 

 

 

 
[Menu of Control Measures] 
● Apply highly reflective paints to the surface of rooftops to prevent heat from being stored to check a rise in the temperature on the surface of 

the rooftops (and to contribute to a saving of energy in rooms). 
● Green the rooftops to prevent a rise in the temperature on the surface of the roofs (also to contribute to a saving of energy in rooms). 
● Install sunshades in the windows to prevent sunlight from getting into the rooms. 
● Use materials (water-retaining construction materials, lawn blocks, etc.) close to the natural coverings on the premises of buildings and car 

parking lots to check a rise in the temperature on the ground surface. 
● Plant trees on the premises to create the shade to check a rise in the temperature on the ground surface and improve the heat environment for 

pedestrians. 
● Construct buildings with particular reference to the shape and configuration, and arrange them in a manner that does not prevent the wind 

from blowing in the prevailing direction in summer. 

 

 

 

 

 

 

 

 

 

 

 
[Menu of Control Measures] 
● Use rainwater and bath water to “water the garden”. 
● Install “green curtains” made of sponge gourd, cucumber and other climbing plants and sunshades in the windows to prevent sunlight from 

getting into the rooms. 
● Preserve nature on the premises of buildings and use materials (water-retaining construction materials, lawn blocks, etc.) close to the natural 

coverings on the premises and in car parking lots to check a rise in the temperature on the ground surface. 
● Preserve trees and plant trees on the premises to create the shade to check a rise in the temperature on the ground surface. 
● Apply highly reflective paints to the surface of rooftops to prevent heat from being stored to check a rise in the temperature on the surface of 

the rooftops (and to contribute to a saving of energy in rooms). 

 

 
 Technical information about heat island control measures is publicized on the Tokyo Metropolitan Government Bureau 
of the Environment's website.  Please use this information in introduction of these control measures or technologies. 
 (http://www2.kankyo.metro.tokyo.jp/heat/) 

Housing Complex 

● Rooftop greening

● Increased reflectance of 
rooftops 

● Planting trees on the 
premises 

● Increasing natural coverings in car 
parking lots (water-retaining 
pavements, lawn blocks, 
water-retaining construction 
materials, etc.)  

● Increasing natural coverings 
on the premises 
(water-retaining pavements, 
lawn blocks, water-retaining 
construction materials, etc.) 

● Considerations for 
ventilation 

One-unit Home ● Increased reflectance of 
rooftops 

● Greening of building walls 
(installation of sunshades, etc.)

● Preservation and covering of 
nature on the premises 

● Watering the garden 

● Preservation and 
planting of trees on 
the premises 

Technical Information about Heat Island Control Measures




