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The patients of Japanese cedar pollinosis are steadily increasing, and a paper reports that the national average of

prevalence of it exceeded 26.5%. In addition, the Pollinosis Patients Survey of Tokyo metropolitan government

reports that the prevalence rate in the 0 - 14 years age group became more than 10 times during the recent 20 years.

It should be judged that this increase in prevalence is caused by the increase of exposure of Japanese Cedar Pollen

in Tokyo, because the children of this age group are born and brought up there. We deduce that the pollen exposure

amount in Tokyo is influenced by the pollen re-transport. In particular, if the re-transport of fallen pollen on roofs

occurs in urban areas, the pollen may be aggregated at the bottom of the urban canopy layer. Though by the physical

model and numerical simulation, we discuss the possibility that the re-transport of fallen pollen increases the pollen

exposure amount. We measured the amount of Japanese cedar pollen on each height of the urban canopy layer by

using Durham samplers, and the results of numerical simulation are compared with these measurements to confirm

the influence of pollen re-transport in the urban environment.
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Fig.1 Measurement points where the Durham pollen samplers

and ultrasonic wind sensors are placed
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Fig.2 The measurement results of the amount of Japanese cedar

pollen and the mean wind velocity on each height ( 14 days)
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B F,4:Vertical adhesion force

Fig.3 Illustration of forces on the stationary pollen particle

Table 1 The characteristics of Japanese cedar pollen
and the test particle (Lycopodium clavatum spore)
Japanese Lycopodium
clavatum
cedar pollen
spore
Diameter d [um] 15~50 20~50
Mean diameter d,, [pum] 30 32
Terminal velocity by Stokes' Law 23.4 325
V,[mm/s]
Mean aerodynamic diameter d, [pm] 27.8 32.8
Particle density p, [kg/m3] 860 1050
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Fig.4 Illustration of forces on the adhesion particle

over the cantilever plate spring
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Fig.5 Sequential images of the test particles
transported over the smooth surface (U=5m/s)

Table 2 The ratio and maximum diameter
of the transported particles

Main ﬂow Number of | Number o t];i[ii)s(;)rgrlirercli
velocity | transported | of fixed | Ratio(%) diameter
U(m/s) particles | particles

(um)
3 0 159 0
5 31 67 31.6 27.73
10 61 17 78.2 33.93
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Fig.6 Threshold flow velocity at the center of particle

to hold stationary on the flat smooth surface
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(b) Backward facing step flow

The mean diameter pollen (d=30um) can be transported in the
suspension above this white line that is 1~100mm over the surface.
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(c) Forward facing step flow

< Bidirectional arrows indicates the range that the mean
diameter pollen (¢=30pum) without adhesion force can be
transported in the rolling or sliding motion by the wind.

<---» Bidirectional arrows indicates the range that the mean
diameter pollen (d=30um) with adhesion force can be transported
in the rolling or sliding motion by the wind.

Fig.7 Calculated absolute velocity Vaand predicted
behavior of the transported pollen
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