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Many airborne pollen and spore surveys in the upper air using balloons and
airplanes were reported by Gregory ‘'’ . He noted that, in general, with light-to-
moderate windy weather and cumulus clouds at about 2000m, pollen concentration
decreased only slightly up to 1000m, and the maximum number of grains might
occur as high as 200 or 500m.

Our preliminary investigations using a helicopter '*’ gave similar results. Up to
1000m, a slightly greater variety and number of pollen grains were collected in
lower air layers. For higher altitudes, we made one survey at altitudes up to 3000m,
but there was a problem with the trapping technique. In this connection, we con-
ducted a survey using a volumetric method in the upper air over Chiba Prefecture,

Japan, on 18 May 1997. This paper reports the findings of this survey.
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Methods

Our helicopter took off from the Tokyo Yume-No-Shima heliport at about 10 : 30. We collected pol-
len for 20 minutes at an altitude of 1000m over Noda City, Chiba Prefecture, and also conducted col-
lecting for 20 minutes at altitudes of 2000m and 3000m, while making a circular flight slightly to the
north. The trap was a Cascade Impactor. The window of the helicopter was kept open to admit fresh
air into the helicopter while collecting pollen. The circular suction slit of the Cascade Impactor was

placed slightly outside the helicopter window which was closed while changing altitude.
Results

At an altitude of 1000m, a 20-minute trapping (10 : 55 - 11 : 15) yielded only five grains of Ulmaceae
pollen. In contrast, a 20-minute trapping (11:23 - 11:43) at an altitude of 2000m yielded 120 pollen
grains of about 10 different species including mainly Pinus (reflecting the season) and Japanese

cedar, Quercus, Ulmaceae, Gramineae, and Plantago. A 20-minute. trapping (11:51 - 12:11) at an
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Table 1. Pollen grains trapped per m*® per 20 minutes at different altitudes using helicopter on 18

May 1997.
Altitude 1000m 2000m 3000m
Time 10: 55 11:23 11:51.
-11:15 - 11 : 43. -12:11
Trees & herbs
Pinus spp. 25 60
Cryptomeria japonica 15 0
Quercus spp. 5 40
Ulmaceae o 35
Juglans sp. )
Gramineae 5 10
Plantago spp. )
Larix sp. )
Rumex spp. 0
unknown, 2 spp. 20
total 5 120 120
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Fig. 1 Schematic image illustrating possible mechanism of cold air dome and

role in pollen transport.
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altitude of 3000m also yielded 120 grains of about 5 species, chiefly including Pinus (50%), Quercus,
and Gramineae (Table 1).

Although it was mid-May, Cryptomeria pollen grains were counted at 15 grains per m® at 2000m,
but Cupressus was not found at any altitude.

Usually, Cryptomeria pollen grains can be found both in the flowering and resting seasons, so it is

not unusual to trap Cryptomeria pollen grains in May.

Discussion

Almost no pollen grains were collected at 1000m where we expected the greatest numbers. We ex-
plain this based on meteorological data at high altitudes obtained during the survey and on the wea-
ther chart at ground level for the day.

According to meteorological observations in the upper air, an easterly wind was blowing at lower
altitudes up to 500 - 700m, and the temperature was low in the bottom layer below 200m, indicating
a current of cold air flowing from the eastern sea (Figure 1). Therefore, an air mass (cold air dome)
with a lower temperature than the surroundings must have formed at a low altitude. When the inland
temperature rises, the atmospheric boundary layer moves toward the upper air, carrying pollen up.
Pollen grains from inland are transported horizontally through this boundary layer. However, when
there is a cold air dome in the lower air layer, wind shear (rapid wind change resembling local front)
occurs at the upper surface of the dome and the air mass containing pollen grains moves to the upper
air above the cold air dome. Consequently, there are fewer pollen grains at lower altitudes. In our
case, the cold air dome was formed by inflow of air from the eastern sea, which hardly contains any

pollen grains.
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