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Distribution of Aerosols in Vertical: Cross
Section above Sapporo - .
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Laboratory of Meteorology, Graduate school of Environmental Science,
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A: The aircraft used. An inlet pipe of air sampling was mounted
at the left neck of main wings, while an exhaust pipe of the engine
was set at the right lower part of head. B: Instruments set in the
rear seats of cockpit. A common and a high sensitive Gardner
counter, a thermister-thermometer and a digital clock. C: The car
used in ground level observation with same types of instruments as
upper level observation. D : The routine balloon (white circle at
left middle of the picture) launched from Sapporo Meteorological
Observatory.
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Fig. 3. Surface weather chart. 0900 JST 23, 25 April 1980.
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Fig. 4. Observed values of number concentration of condensation
nuclei (solid lines) and temperature (broken lines) at the
surface and four levels aloft along the course NS (left)
and EW (right) in Fig. 1. on 23 April 1980.
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Fig. 5. Same as Fig. 4. except on 25 April 1980.
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Fig. 6. Fine structures of vertical wind profile in the atmospheric
boundary layer. 0830 JST 23, 25 April 1980. WD: wind
direction, WV : horizontal wind speed, W’: vertical com-
ponents of ascending velocities of radio-sondes and mean
values (broken line).
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Fig. 7. Vertical cross-section of aesosol concentration and horizontal
changes of temperature on five constant levels on 23 Aprill
1980, Upper: NS section, Lower: EW section.
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Fig. 8. Same-as Fig. 7. except on 25 April 1980.
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Fig. 9. Vertical cross-section of aerosol concentration and potential
temperature on 23 April 1980, Upper and Lower: SN and
EW section respectively.
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Summary

The vertical cross sections of the aerosol concentration and the temperature were studied
over the Sapporo City in April 1980. The results in the present study are summarized as follows.

The aerosol concentration was stationarily high over the central part of the city. And the
polluted air in the central part was wafted up to the altitued of 1,200 m by the updrafts of 2 to
3m/sec. The axes of these updrafts were found to be declined leeward by the environmental
wind. To the leeward of these updrafts a compensating current, which consisted of upper clean
air and penetrated downward along the axes of the updrafts, were always found. The tongue tip
of such a clean air almost reached just above the ground surface.

The temperature in the central part of the city was higher than that in the suburban part
and a remarkable heat island was formed. The effect of heat island reached the altitude of 600 m.
Above this altitude the temperature distribution became irregular in the central part of the city.
A cross-over effect was found on the top of the updraft and the temperature in the updraft was
lower than that in the environmental air. In most parts of the atmosphere measured, the potential
temperature increased with the altitude. However an inversion of potential temperature was
found near the surface of the central part and this superadiabatic stratification was considered as

the driving force of the convection.



