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ON THE VARIATION OF WIND PROFILES WITH THE DENSITY
OF BUILDINGS AND HOUSES IN URBAN AREAS

By Takashi MARUYAMA

Synopsis

Configurations of buildings and houses in real urban cities were obtained from maps and aerial
photographs. The relation of the number, the scale and the volume of houses and buildings against
the number of stories were evaluate from these data. Using these results, three model cities which
have different characteristics of roughness configuration in the composition of number of stories
were generated virtually. The first model city mainly consists of low rise houses up to 3 storied.
The second one consists of low rise houses and middle rise buildings up to 5 storied. The third con-
sists of middle and high rise buildings up to 10 storied. Numerical simulations of wind flows under
nutral, strong wind condition over these model cities were carried out. Variations of wind
characteristics of turbulent boundary layer with the building density were estimated. The
calculated values showed that the mean wind speed decreases, the intensity of turbulence and the vir-
tical gradient of mean wind speed increase when the building density increaes. The variation of
these results becomes the largest in case of the second model city which consists of low rise houses
and middle rise buildings. Finally predicted values of power law exponent « of the wind speed profi-
les for the wind resistent design were presented against the variation of the building density of these
three model cities.
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Fig. 1. Region where the configurations of buildings and houses were obtained from the maps and the
aerial photographs (Komatsugawa).

Hakata Bay

Fig. 2. Region where the configurations of buildings and houses were obtained from the maps and the
aerial photographs (Fukuoka).
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Fig. 3. Region where the configurations of buildings and hou
aerial photographs (Nihonbashi).
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Looking at south direction Looking at north east direction
Photo. 1. Outoput of the data of configuration of buildings and houses (Komatsugawa).

Over view Looking at south east direction
Photo. 2. Outoput of the data of configuration of buildings and houses (Fukuoka).

Looking at east direction Looking at north west direction
Photo. 3. Output of the data of configuration of buildings and houses (Nihonbashi).
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Fig. 4. Variation of the numbers of buildings and houses against the number of stories.
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(c) Nihonbashi

Fig. 5. Variation of L (the averaged quarter length of buildings and houses) against the number of stories.
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Fig. 6. Variation of ¥Sr (the square roof of the building area) against the number of stories.
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Fig. 8. Vertical variation of p, (the building density), L (the averaged quarter length of buildings) and a (the
roughness area density) in case of p,(0)=0.3.
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