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Abstract:  The behavior of Japanese cedar (Cryptomeria japonica) and Japanese cypress (Chamaecyparis obtusa) 
pollens in an urban area was examined through the measurements of the dispersion characteristics at the various 
sampling locations in both outdoor and indoor environments.  Airborne pollens were counted continuously for three 
months during the Japanese cedar pollen and Japanese cypress seasons in 2005 and 2006 by the use of Durham’s 
pollen trap method in and around Tokyo, Japan. The dispersion of pollens at the rooftop of Kyoritsu Women’s 
University was observed to be at extremely high levels in 2005 compared with previously reported results during the 
past two decades.  As for Japanese cedar pollen, the maximum level was observed as 440 counts cm-2 day-1 on 18 
March 2005.  Japanese cypress pollen dispersed in that area in the latter period was compared with the Japanese cedar 
pollen dispersions. The maximum dispersion level was observed to be 351 counts cm-2 day-1 on 7 April 2005.  Total 
accumulated dispersions of Japanese cedar and Japanese cypress pollens were 5,552 and 1,552 counts cm-2 for the 
three months (Feb., Mar. and Apr.) in 2005, respectively.  However, the dispersion of both pollens in 2006 was very 
low. The total accumulated dispersions of Japanese cedar and Japanese cypress pollens were 421 and 98 counts cm-2 
for three months (Feb., Mar. and Apr.) in 2006, respectively.  Moreover, the pollen deposition on a walking person in 
an urban area showed that the pollen counts on feet were observed to be extremely high compared with the ones on the 
shoulder, back and legs.  These findings suggested that pollen fell on the surface of the paved road at first, rebounded 
to the ambient air and was deposited on the residents again.  Furthermore, the regional distribution of the total pollen 
dispersion in the South Kanto area was characterized on 15-16 March 2005 and on 14-15 March 2006.  Although the 
pollen levels in 2005 were much higher than in 2006, it was commonly observed that higher pollen counts existed in 
the outlying areas. That is, the pollen counts in an urban area were confirmed to be at a lower level.  As for the indoor 
dispersion of pollens, two cases were evaluated.  At the lobby of the main building of Kyoritsu Women’s University, 
the averaged ratio of the indoor to the outdoor pollen count is 4.1%.  Another case was at the hospital building of a 
medical school.  The pollen dispersion in the indoor environment was also observed to be low.  It was concluded that 
the indoor pollen would be mainly carried from the outer environment by the movement of air.  
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Introduction 
 

Trees and grasses belong to the most important allergen 
sources, both because of their worldwide distribution and 

because of their heavy pollen production.  The importance 
of plant pollen as a potent allergen source has been 
recognized for the past about one hundred years through the 
examination of the relationship between pollen exposure 
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and allergic symptoms [1, 2].  Most of the important plant 
pollen allergens have been produced as recombinant 
allergens for diagnostic and therapeutic purposes. Allergic 
reactions in easily accessible organs (skin, nose, eyes) are 
caused by direct contact with intact pollen grains and the 
subsequent elution of soluble allergens [3-7]. 

Japanese cedar (Cryptomeria  japonica) pollinosis is 
the most common form of hay fever in Japan in the early 
spring and has remarkably increased since the 1970s [8, 9].  
Epidemiological studies on the pollinosis have been done in 
Japan so for [10-17].  These symptoms, which occur 
seasonally each year, are typical features of allergic rhinitis, 
such as sneezing, excessive nasal secretion, nasal congestion 
and conjunctival itching.  Two major allergens in Japanese 
cedar pollen were isolated and identified as Cry j 1 and Cry j 
2 [18-20].  Most of the patients with Cryptomeria japonica 
pollinosis have both high IgE titers and T-cell reactivity 
against Cry j 1 and Cry j 2, indicating that both allergens are 
important as disease associated allergens [21-31]. In addition, 
Japanese cypress (Chamaecyparis obtusa) pollen is also 
responsible for respiratory allergies seen in the spring in 
Japan.  A major allergen was reported from Japanese cypress 
pollen as Cha o 1 [32-34].   

The number of patients with symptoms of allergen 
sensitization of pollens has recently increased year by year in 
Japan.  It is suggested, according to previous studies [35-43], 
that environmental pollution factors such as particulate 
matter, especially diesel smoke, and NOx are associated with 
the development of the disease.  Cedar pollinosis is thought 
to be produced by genetic interaction, exposure to plant 
pollens and other environmental factors.  Attention should be 
paid bioaerosols including pollen and fungus spores in their 
relationship with the effect of ambient particulate matter on 
human morbidity and mortality [6, 44]. 

Airborne pollens were widely monitored and 
evaluated previously in many countries [45-52].  However, 
comprehensive reports on pollen behaviors covering both 
indoor and outdoor environments during a heavy dispersion 
season have not been so well documented.            

The main objective of this research is to clarify the 
behavior of pollen dispersion in and around an urban area 
by the measurement of the dispersion characteristics at the 
various sampled locations both in outdoor and indoor 
environments.  It will be shown that these data contribute to 
the understanding of the risk factor associated with pollen 
with potentially significant health consequences on our 
living circumstances.  In this study, to better understand 
atmospheric pollen transport, airborne pollen was counted 
continuously for three months (Feb., Mar. and Apr.) during 
Japanese cedar and Japanese cypress pollination seasons in 
2005 and 2006, using the Durham pollen trap [54] in and 
around Tokyo, Japan.   

 
Materials and Methods 
 
Pollen Collection and Counting 

 
Pollens which were suspended in ambient air in both 

outdoor and indoor environments were collected by the 

use of Durham’s method [54].  A vaseline-coated glass 
slide was set at an appropriate horizontal position to detect 
fallen pollen and prevent its rebounding by its sticky 
surface.  The trapped pollen was dyed by methyl violet 
dissolved in gelatin-glycerin solution.  A cover glass of 
1.8 cm by 1.8 cm was set on it and the number of dyed 
pollen was counted in that area by an optical microscope.  
The measurement was presented as the number of pollen 
per square centimeters on the slide. 

Durham’s method is one of the passive sampling 
methodologies which have the specific advantages of low 
cost, ease of handling, no noise emission and no need of a 
power supply.  This device can be installed at many sites 
at indoor/outdoor facilities, by which simultaneous 
measurement would be feasible.    

 
Sampling Sites 

 
Figure 1 shows the location of pollen sampling sites 

selected in this study.  The continuous behavior of pollen 
in an outdoor environment was monitored on a 24 hour 
basis at the rooftop of the 15-storey main building of 
Kyoritsu Women’s University which is about 40 meters 
high from the ground level and located in the central part 
of Tokyo metropolitan area in Japan.   A vaseline-coated 
glass slide was set under a round shelter with a diameter of 
23 cm to prevent the influence of direct ambient air 
movement and rainwater.  The measurement was done in 
two durations, February to April 2005, and 2006, because 
pollen would then be prevailing in Japan.     

 

 
 
Figure 1: Map of the location of pollen sampling sites in 
the neighborhood of Tokyo in the Japan Islands. A: 
Kyoritsu Women’s University located in the central part 
of Tokyo, B: Kasumigaura hospital of Tokyo Medical 
University and C: South Kanto area (as showed in Figure. 
5 later). 
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Area wide measurements in the outdoor environment 
were also on a 24 hour basis with the help of volunteers on 
15-16 March 2005 and 14-15 March 2006 in the South 
Kanto area which is located in and around Tokyo, Japan.  
In those cases, a vaseline-coated glass slide was set at an 
appropriate site outside of each volunteer’s house without 
the round shelter.  

Moreover, the pollen behavior along the roadside was 
evaluated.  A woman equipped with the vaseline-coated 
glass slides on her body walked on the road for two hours 
in daytime and the trapped pollen there was counted in the 
way as previously mentioned above.  The experiments 
were done at an area around Kyoritsu Women’s 
University on 7 and 8 April 2005. 

As for the indoor environment, two cases were 
evaluated.  The indoor dispersion of pollens was 
continuously monitored at the lobby of the main building 
of Kyoritsu Women’s University for one month in March 
2005.  The pollen measurement was also conducted in a 
hospital building in Kasumigaura of Ibaraki Prefecture, 
Japan.  The vaseline-coated glass slides were placed in 
many sites in the hospital without a shelter.  The two 
terms in 11-13 April, 2005 on a 48 hour basis and in 13-14 
April 2005 on a 24 hour basis were examined. 

 
Results and Discussion 
 
Characteristics of Pollen Dispersion in the Urban 
Outdoor Environment   

 
Figure 2 shows photo images of Japanese cedar 

(Cryptomeria japonica) pollen and Japanese cypress 
(Chamaecyparis obtusa) pollen by an optical microscope.  
The morphological features of Japanese cedar are as 
follows: Round shape, diameter of about 30 µm, big 
papilla of pollen cell, and inner component located near 
the papilla.  On the other hand, in the case of Japanese 
cypress, they are as follows: Round shape, diameter of 20-
30 µm, very small (sometimes invisible) papilla, and inner 
component existing at the center part like a star shape.  
Then it is possible to distinguish them from other pollens 
and suspended particulate matters. 

 

 
 

Figure 2: Photo images of Japanese cedar pollen (A) and 
Japanese cypress pollen (B) as seen through an optical 
microscope. 

Figure 3 shows the pollen dispersion characteristics of 
Japanese cedar and Japanese cypress measured on the 
rooftop of the main building of Kyoritsu Women’s 
University in 2005.  The location is one of the typical 
urban areas in Tokyo, Japan.  Moreover, the sampling site 
was enough high from the ground level to avoid 
disturbance in the sampling from the neighboring 
buildings. It was reported that the difference of pollen 
counts between ground level and the rooftop was very 
small [16]. Therefore, our data could be considered as an 
index of the pollen count inhaled by residents.   
 

 
 

Figure 3: Characteristics of Japanese cedar pollen (A) and 
Japanese cypress pollen (B) dispersions measured on a 
daily basis on the rooftop of the main building of Kyoritsu 
Women’s University through 1 February and 30 April 
2005. 

 
The data is shown on the basis of pollen counts per 

one square cm per 24 hours according to Durham’s 
method [54].  The Burkard sampler was often used in 
previous research works [1, 4, 6, 39] because the data can 
be obtained in pollen counts per air volume although it 
requires a power source and higher cost.  It was confirmed 
that there was a significant correlation between the 
Durham’s and Burkard samplers in the other study [16].       

The measurement was started in 1 February in 2005.  
The first detection of cedar pollen was conducted on 3 
February as 0.9 counts cm-2 day-1.  Then the levels were as 
low as less than about 10-25 counts cm-2 day-1 continued 
until early in March.  However, the number of 54 counts 
cm-2 day-1 was suddenly observed on 7 March.  The high 
level of more than 50 counts cm-2 day-1 had continued 
since then until 10 April with some exceptionally low 
level days, which is top severe warning level of 4 ranks 
for pollen risk designated by Bureau of Welfare and 
Health Care of the Tokyo Metropolitan Government.  The 
maximum level was observed as 440 counts cm-2 day-1 on 
18 March 2005.   

The year of 2005 was concluded to be exceptional for 
the pollen dispersion with extremely high levels compared 
with the monitoring results in the past two decades 
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conducted by Bureau of Welfare and Health Care of the 
Tokyo Metropolitan Government [55].  

However, Japanese cypress pollen dispersed in the 
area in the latter period compared with Japanese cedar.  
The first depression was observed on 15 March 2005 as a 
level of 0.6 counts cm-2 day-1. The heavy pollen dispersion 
more than 10 began on 1 April, 2005.  The maximum 
dispersion level in this season was observed to be 351 
counts cm-2 day-1 on 7 April 2005.   In addition, the 
dispersion of Japanese cypress showed a cyclic pattern 
that was at a high for 4-5 days and at a low for 3-4 days in 
the dispersion.  This feature is different from the one in 
Japanese cedar dispersion.  The warning level of Japanese 
cypress pollen risk was not proposed by the Bureau of 
Welfare and Health Care, Tokyo Metropolitan 
Government. Total accumulated dispersions of Japanese 
cedar and Japanese cypress pollens were 5,552 and 1,552 
counts cm-2 for three months (Feb., Mar. and Apr.) in 
2005, respectively. 

Clinical studies have shown that many patients with 
pollinosis in Japan have specific IgE antibodies not only to 
Cryptomeria japonica but also to Chamaecyparis obtuse.  
Sensitization to the two pollens may occur independently 
or alternately. On the other hand, a cross reactivity may 
exist between the two so that sensitization to one would 
confer sensitization to the other.  Many clinicians think that 
the latter situation may be the case and the findings 
regarding competitive inhibition between Cryptomeria 
japonica and Chamaecyparis obtusa support this view [32].   

The characterizations mentioned above are thought to 
be basically important as predictive information.  If a 
reliable prediction system is supplied, we will be able to 
prevent exposure and symptoms, such as with temporary 
life style changes or medication. 

 

 
 

Figure 4: Characteristics of Japanese cedar pollen (A) and 
Japanese cypress pollen (B) dispersions measured on a 
daily basis on the rooftop of Kyoritsu Women’s 
University through 1 February and 30 April 2006.   
 

Figure 4 shows the dispersion characteristics of 
Japanese cedar and Japanese cypress measured on the 

rooftop of the main building of Kyoritsu Women’s 
University in 2006, similarly to Figure 2.  In Figure 3, the 
scale of pollen count is shown to be reduced by a factor of 
1/10.   It is easily noticeable that the dispersion of both 
pollens in 2006 was very low compared with the ones in 
2005.  However, the starting date as for Japanese cedar 
was observed to have been even earlier, beginning from 2 
February 2006.  The feature of Japanese cedar dispersion 
in 2006 can be summarized to be lower in count and 
longer in duration compared with the one in 2005.  The 
dispersion lasted for almost two months in 2006 although 
only for about one month in 2005.   

Japanese cypress showed the following behavioral 
characteristics: The reduction of pollen dispersion 
numbers is more distinguishable to a greater extent 
compared with Japanese cedar. The duration of pollination 
was extended longer although the maximum level has also 
been reduced greatly at 11 counts cm-2 day-1.   

Total accumulated dispersions of Japanese cedar and 
Japanese cypress pollens were 421 and 98 counts cm-2 for 
three months (Feb., Mar. and Apr.) in 2006, 
respectively.   In conclusion, pollen levels were lowered 
by a factor of 1/13.2 for Japanese cedar and by a factor of 
1/15.8 for Japanese cypress when comparing 2005 and 
2006. 

The plant situation has changed according to the 
social and economic situation.  Japanese cedar is 
distributed all over Japan except in Hokkaido, the northern 
part of the Japan archipelago, and Okinawa, in the 
Ryukyus, south of Japan’s main islands.  After World War 
II, during which many trees in Japan were greatly 
destroyed, the Japanese Government encouraged the 
planting of Japanese cedar on all the barren mountains in 
Japan to use the timber for building houses and for 
preventing flooding due to the overflow of rivers.  
Therefore, forests of Japanese cedar have been spread 
widely in Japan.  As for Japanese cypress, the general 
situation is similar.  However, as its planting requires 
more severe conditions, the number of planted Japanese 
cypress trees has been relatively limited in Japan. 

Plant flowering has changed depending on the plants’ 
growth stage.  Now these trees have aged well to produce 
a large amount of pollens.  However, the demand for these 
trees as timber has greatly decreased because the prices of 
imported lumbers are lower than the ones in Japanese 
domestic production.  As a result, they have not been cut 
down on a commercial basis and they continue to greatly 
disperse their pollens every spring.          

In addition, another factor may also be important. The 
degree of the increase of pollens is thought to be 
influenced by the mass of the flower sprouts produced 
which is related to the summer temperature of the previous 
year.  The temperatures in 2004 and 2005 were relatively 
high and low, respectively. High pollen concentrations are 
associated with those factors.  These conditions of aged 
trees and meteorological factors discussed above are 
concluded to have caused the heavy pollen dispersion in 
2005.   
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Pollen Deposition while Walking on a Roadside 
 
Table 1 shows the pollen deposition by walking along 

sidewalks in a central urban area for two hours.  The 
measurements were made by the attachment of sticky slide 
glasses on the human body parts of the shoulder, back, 
legs and feet. Regarding the one on the shoulder, this 
device was attached horizontally.  Slide glasses on other 
points were attached vertically to a standing volunteer.  
The trials were made on 7 April 2005 under severe pollen 
dispersion and 8 April 2005 under moderate pollen 
dispersion.   
 
Table 1: Total pollen deposition on a walking person 
along a street in Tokyo, Japan in April 2005.  
 

Date Sampler 
position 

Total pollen number, counts 
cm-2 hour-1 

Right Side Left Side

28 Mar 

Shoulder 2.2  0.9

Back  0.2 

Left 0.5  0.3

Foot 25.9  7.3

7 April 

Shoulder 73.8  67.3

Back  61.0 

Left 63.1  3.6

Foot 245.5  178.2

 
It was shown that the pollen count on the shoulder 

was higher than the ones on the back and legs probably 
due to its horizontal position.  However, the pollen counts 
on the feet were observed to be extremely high by a factor 
of about 4.1 compared with the averaged ones on the back 
and legs in a severe pollen dispersion condition.  On 8 
April 2005, similar results were observed although the 
levels of pollen counts were reduced due to the 
measurement of moderate pollen dispersion.  The data on 
the feet was also very high by a factor of about 5.0. 

These findings suggested that the pollen which fell on 
the surface of the paved road would rebound to the 
ambient air by wind movement.  That is, there is some 
possibility that the road would be a secondary pollen 
source.  The pollen will deposit on the residents not only 
by falling from the upper ambient air but also by bounding 
off from the paved road.  Re-dispersion would be 
influenced by weather conditions such as humidity and 
wind speed.  It will occur more greatly on a dry day.    

It is concluded that the frequent sweeping of roads 
may reduce the burden of pollen dispersion in urban areas.  

Regional Wide Dispersion of Pollens 
 
Figure 5 shows a regional distribution of the total 

pollen dispersion in the South Kanto area, at the central 
part in which Tokyo is located.  The measurement was 
made at 32 sampling sites for 24 hours on 15-16 April 
2005.  Pollen counts are shown in counts cm-2 day-1.  
Business offices and congested urban traffic areas are 
concentrated in the central part of the South Kanto area.  
In the outer part of this area, some suburban and rural 
areas are located where the natural environment is still 
kept and not a small number of trees are planted.   

 

 
Figure 5: Regional distribution of total pollen dispersion 
in the South Kanto area on 15-16 March 2005. (Pollen, 
count cm-2 day-1)   

 
The contour lines of 200 and 300 pollen counts cm-2 

day-1 are shown in Figure 5.  It is understandable that 
higher pollen counts were observed in outer areas, that is, 
in suburban and rural areas.  Although the air pollution 
level is high in the central area owing to air pollutant 
emission sources being concentrated there, the pollen 
counts are lower in the central area.  To the contrary, 
higher pollen counts were observed in suburban and rural 
areas.  These results suggested that pollen sources are 
located much more in the outer parts of the South Kanto 
area.            

Figure 6 shows a similar regional distribution of total 
pollen dispersion on the basis of the measurement of 78 
sampling sites in the South Kanto area on 14-15 April 
2006. Two contour lines of 15 and 25 pollen counts cm-2 
day-1 are drawn in the figure.  Apparently the pollen 
dispersion in 2006 was very low compared with 2005.  
Experimental dates in the month are almost the same as in 
2005 and 2006, but the counts are reduced by a factor of 
1/10.  However, the characteristic that the pollen counts 
are higher in the outer areas than the ones in the central 
area was commonly observed.  
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Figure 6: Regional distribution of total pollen dispersion 
in the South Kanto area on 14-15 March 2006. (Pollen, 
count cm-2 day-1)  

 
According to the two trails, it can be concluded that 

pollen dispersion is higher in suburban and rural areas 
than in the urban area in Tokyo.  Although pollen counts 
are low in an urban area, residents there have suffered 
from heavy pollinosis.  It is suggested according to 
previous studies [35-43] that ambient pollutants such as 
primary and secondary particulate matters, especially 
diesel smoke, photochemical ozone, hydrocarbons and 
NOx are associated with development of the disease 
although heredity and genetic interaction have been shown 
to play an important role in allergic sensitization.  
Therefore, the control of air pollutant emissions is 
considered to be essential to the reduction of pollinosis 
patients.     

 
Indoor Dispersion of Pollens 

 
It is an actual fact that the majority of pollen exposure 

probably occurs outdoors, but the amount of time spent 
indoors nowadays makes even low-level indoor exposures 
important for our health risk.  

Figure 7 shows the influence of outdoor pollen 
dispersion on the indoor environment at the lobby of the 
main building of Kyoritsu Women’s University.  The 
measurements were conducted during March 2005.  The 
ratios of daily indoor pollen counts to outdoor pollen 
counts which were measured on the rooftop of the 
building were classified by every 2%.  The histogram of 
appearance frequencies was compiled as frequency 
percentage through the month.  The ratios ranged between 
0.3% and 14%.  The most frequent range is between 4.1% 
and 6.0% with an appearance frequency of 13% to the 
total daily data.  The averaged ratio of the indoor to the 
outdoor is 4.1%.  In addition, the pollen counts in a 
flourishing office located at 9th floor of the same building 
were observed to be at a very low level such as 0.0 to 3.8 
counts cm-2 day-1 with an average of 0.3 counts cm-2 day-1.  
These numbers are much smaller than our expectation in 

advance.  For instance, in previous papers, it was observed 
in France that approximately 60% of the taxa found in the 
environment close to the house were also present inside 
the house. In that case, ragweed pollen was the most 
prevalent taxon [49].  Moreover, geometric means of the 
paired indoor to outdoor ratios of mobile homes were 
reported to 56% and 52% in Houston and El Paso, 
respectively [47]. 

 

 
 

Figure 7: The influence of outdoor pollen dispersion on 
the indoor environment at the lobby of the main building 
of Kyoritsu Women’s University in March 2005. 
 

In our research, although the sampling site in a lobby 
is crowded by many students milling about, the entrance is 
equipped with automated double shutting doors.  The low 
level of pollen counts under these conditions suggests that 
indoor pollen will be mainly carried from the outer 
environment by the air movement, not by re-suspending of 
pollens being attached to students’ clothing.   

Figure 8 shows the characteristics of indoor pollen 
dispersion in a hospital building of a medical school.  
Such a building is suitable for the examination of pollen 
dispersion in the indoor environment because it is 
organized as a whole with busy medical treatment parts 
and relatively quiet research facility parts.  

Pollen dispersion counts on sites at the entrance were 
observed to be about 82 and 45 counts cm-2 day-1.  It was 
on a rainy day.  The count at the information desk inside a 
hospital was reduced to the 12 pollen counts cm-2 day-1 of 
the maximum indoor count because it is located near the 
entrance which was very frequently opened by crowded 
visitors.  The counts at the other sites gradually decreased 
although three sites of the administration building 3F, the 
consultation room for in otorhinolaryngology and the 
reception desk in the main hall are relatively high because 
the movement of air would be accelerated due to patients’ 
and hospital staffers’ frequently going and coming around 
those sites.  Moreover, it is remarkable that pollen 
dispersion was observed almost everywhere, such as even 
at the examination room and the conference room which is 
located far from the entrance and is not so crowded.   That 
is, pollen will enter even to the deeper sites through the 
slight movement of air although the pollen level is low.   
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Figure 8:  Characteristics of indoor total pollen dispersion 
in a hospital building in Kasumigaura, Ibaraki Prefecture 
under a rainy weather condition on 11-13 April 2005. 
 

Figure 9 shows similar results on a fine weather day.  
The pollen dispersions at the outside sites of the entrance 
were greatly raised to the levels of 680 and 336 counts 
cm2 day-1 because it was measured in a fine weather.   
Characteristics of the indoor dispersion were mostly 
similar to the ones shown in Figure 8, although the levels 
were raised to some extent due to the influence of higher 
outside pollen dispersion.   

 

 
Figure 9:  Characteristics of indoor total pollen dispersion 
in a hospital building in Kasumigaura, Ibaraki Prefecture 
under a fine weather condition on 13-14 April 2005. 

In conclusion, indoor pollen dispersion can be 
controlled under the condition of keeping windows closed 
and entry air filtered.  We still have the problem about the 
importance of pollen accumulating inside a building.  
There is some possibility that pollen allergens do 
accumulate in house dust and remain beyond the pollen 
season [1].  In addition, the re-suspension of settled 
pollens on the floor is also necessary to be considered in 
some cases [56].  It is concluded that the indoor air quality 
related to pollen dispersion should be periodically 
monitored to ensure the reduction of pollinosis. 

 
Conclusion 

 
This research is aiming at grasping the behavior of 

pollen dispersion in and around an urban area through the 
measurements of the dispersion characteristics at the 
various sampling locations in the outdoor and the indoor 
environments.  Especially, Japanese cedar (Cryptomeria 
japonica) and Japanese cypress (Chamaecyparis obtusa) 
were focused due to causing heavy pollinosis in Japan in 
spring and they have remarkably increased in the years 
since the 1970s.  It is known that major allergens are Cry j 
1 and Cry j 2 for Japanese cedar and Cha o 1 for Japanese 
cypress, respectively. 

Airborne pollens were counted continuously for three 
months (Feb., Mar. and Apr.) of the Japanese cedar 
pollen and Japanese cypress seasons in 2005 and 2006 by 
the use of the Durham’s pollen trap method in and around 
Tokyo Japan. As a result, the following findings were 
obtained: 

 

1. The pollen dispersions were observed to be at 
extremely high levels in 2005 compared with the ones 
in the past two decades.  As for Japanese cedar pollen, 
the high level of more than 50 counts cm-2 day-1, top 
severe warning level out of 4 ranks for pollen risk, 
had continued since 3 February until 10 April with 
some exceptional low level days.  The maximum 
level was observed as 440 counts cm-2 day-1 on 18 
March 2005.  Japanese cypress dispersed pollen in the 
area in the latter period was observed compared with 
Japanese cedar dispersed pollen. The maximum 
dispersion level in this season was observed to be 351 
counts cm-2 day-1. Total accumulated dispersions of 
Japanese cedar and Japanese cypress pollens were 
5,552 and 1,552 counts cm-2 for the three months 
(Feb., Mar. and Apr.) in 2005, respectively. 

On the other hand, the dispersion of both pollens 
in 2006 was very low. Total accumulated dispersions 
of Japanese cedar and Japanese cypress pollens were 
421 and 98 counts cm-2 for three months (Feb., Mar. 
and Apr.) in 2006, respectively.  Pollen levels were 
lowered by a factor of 1/13.2 for Japanese cedar and 
by a factor of 1/15.8 for Japanese cypress when 
comparing 2005 and 2006.  

The conditions of aged trees and meteorological 
factors are concluded to have caused the above results 
in measurements.   
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2. The pollen deposition on a walking person in an urban 
area showed that the pollen counts on the feet were 
observed to be extremely high compared with the ones 
on the shoulder, back and legs. These findings 
suggested that pollen fell on the surface of the paved 
road at first, rebounded to the ambient air and was 
deposited on the residents again.  It is concluded that 
the road would be a secondary pollen source. 

3. Regional distributions of total pollen dispersion in the 
South Kanto area were characterized on 15-16 March 
2005 and on 14-15 March 2006.  Although the pollen 
levels in 2005 was much higher than in 2006, it was 
commonly observed that higher pollen counts existed 
in the outer areas, that is, in suburban and rural areas.  
The natural environment, the sources of pollen 
dispersion, is still prevailing there. The necessity of 
the control of air pollutant emissions was discussed 
for the reduction of pollinosis patients.     

4. Indoor dispersion of pollens was evaluated at first at 
the lobby of the main building of Kyoritsu Women’s 
University. The averaged ratio of the indoor to the 
outdoor is 4.1%. Although this figure seemed to be 
small, it is considered valid since the entrance is 
equipped with automated double shutting doors. 
Indoor pollen dispersion in the hospital building of a 
medical school was also examined. Except for the 
sites near to the entrance, the pollen dispersion in the 
indoor environment was fairly low. It is concluded 
that indoor pollen will be mainly carried from the 
outer environment by the movement of air, not by re-
suspending of pollens being attached to persons’ 
clothing. Moreover, attention should be paid to the 
problem about the importance of pollen accumulating 
inside a building.   
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