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Observations of the Vertical Concentrations of Aerosol Particles in the
Boundary Layer by Means of Tethered Balloon Method

Futoshi IsHIOKA and Dong-In LEE
Division of Environmental Structure, Graduate School

of Environmental Science, Hokkaido University

Takashi TANIGUCHI and Katsuhiro KIKUCHI
Department of Geophysics, Faculty of Science,
Hokkaido University
( Recetved July 11, 1988)

To study the vertical distributions of number concentrations of aerosol particles in the
boundary layer with respect to the particle sizes, observations by means of a tethered balloon
method were carried out from the end of August to the middle of September in 1986 on the
campus of Hokkaido University, Sapporo. The tethered balloon used was 70 m® in volume
and a particle counter with size ranges of 0.3~0.5, 0.5~1, 1~2, 2~5, >5um in diameter and
a digital printer for measuring aerosol particles were used. A tethered sonde for measuring
meteorological parameters, that is, wind direction and velocity, air temperature, relative
humidity and pressure, was used. These were secured onto the balloon. The maximum
arrival height in the observation was 345 m above the ground surface. With the balloon
observations, the surface observations of number concentrations of aerosol particles were
carried out using the same type of particle counter. Continuous observations of temperature
inversion height were made by a sonic radar (SODAR) at the same time and in the same place.
In the surface analysis of the sea breeze front, furthermore, the data obtained by AMeDAS
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and observation points supported by the Health and Sanitation Bureau, City of Sapporo were
used. As a result, highly interesting characteristic findings were obtained in the vertical
distributions of aerosol particles in the stable and unstable weather conditions and with the
passage of the sea breeze front from the Ishikari Bay.
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Fig.1. Map around the observation station (Hokkaido Univ. ; @) and other observa-
tion sites supported by J. M. A. (@) and by City of Sapporo (O).
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Fig. 2. An observation system using tethered balloon.
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Table 1. List of observation records.

DAY |RUN NO. [START TIME | END TIME |MAX. HEIGHT(m) | CONDITION
AUG. 24 1 09:52 11:31 100
AUG. 26 1 06:15 08:16 195
2 08:18 10:09 150

3 10:11 11:25 150 MIX. LAYER

4 1:27 12:39 100 MIX. LAYER

AUG. 27 1 05:51 07:22 240 INV. LAYER
2 07:33 10:08 345

AUG. 28 1 04:45 09:24 290 INV. LAYER

2 09:26 11:02 280 MIX. LAYER

3 11:20 12:44 200 MIX. LAYER

4 13:08 14:20 150 SEA BREEZE

SEP. 2 1 03:59 06:26 210 INV. LAYER

2 08:57 11:28 250 MIX. LAYER

3 11:30 15:16 150 SEA BREEZE
SEP. 3 1 07:55 09:27 140
2 1 13:41 150
SEP. 8 1 04:43 08:37 150

SEP. 9 1 06:47 07:43 170 INV. LAYER
2 08:03 10:45 100
SEP. 12 1 07:52 09:39 130
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Fig.4. Vertical profiles of potential temperature, wind velocity and aerosol concent-
rations on August 28, 1986.
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Fig.5. Same as Fig. 4 but for August 27, 1986.
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Fig.7. Same as Fig. 4 but for August 26, 1986.
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Fig.8. Same as Fig. 4 but for August 28, 1986.
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Fig.14. Horizontal distributions of SO, and wind patterns of August 28, 1986.
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Fig.20. Schematic model of transportation of aerosol particles.
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