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Group 2.2 Atmospheric Composition and Structure

Atmospheric environment in global scale has been recognized as having a pro-
gressive importance for the future of our earth. The activities of this group are
advanced along the lines investigating especially stratospheric problems.

A balloon campaign was carried out at Esrange in Kiruna, Sweden in J anuary
to February, 1989 in cooperation of Sweden, France, U.S.A., New Zealand ‘West Ger-
many, and Japan. The main aim of the campaign is to 1nvest1ga.te the physical and
chemical processes in the cold winter stratosphere which has attracted our intense at-
tention since the appearance of ozone hole in the Antarctic spring. Two members from
our group, Y. Kondo and N. Toriyama, attended the campaign and measured the con-
centrations of O3, NO,, HNOs, NO,, and aerosols on board the balloons launched
by CNES on January 23 and 30, 1989. They also made ground based opt1cal mea-
surements of NO; and Og. These observations showed that the Arctic stratosphere
in January was chemically perturbed by heterogeneous reactions. Overall supports
for our balloon experiments were given by CNES and CNRS of France. Expenses for
travel and manufacturing instruments were partially provided by Scandinavia-Japan
Sasakawa Foundation and Nissan Science Foundation. We are deeply indebted to
these supports.

Balloon measurement of stratospheric aerosols has been made at Syowa Station,
Antarctica to understand processes of ozone destruction. These measurements sug-
gested that the winter enhancement of the stratospheric aerosols contributed transport
of gases and particulate matters from the stratosphere to the troposphere.

Y. Kondo joined in the aircraft campaign (INSTAC-I) promoted by the Mete-
orological Research Institute between March 7 and 10, 1989. Our group took part in
measurements of NO and Ogz. The campaign covered latitude range from 35°N to
5°S. The cruising altitude was about 4.5 km and most of the measurements were made
at this level. The observation showed that the boundary of the equatorial lowest NO
region (concentration of about 5 to 15 pptv) was located at 6 to 10°N, depending on
the longitude and meteorological conditions. Ozone concentration near the equator
was about four times smaller than that at mid-latitudes. During take off and landing
at Iwo (25°N), Saipan (16°N), Yap (8°N), Biak (1°S), Davao (7°N), Manila (15°N),
and Naha (26°N), the altitude profiles of these species were also obtained. The air
below 3 km near some airports was more or less polluted, but the results obtained at
remote locations such as Biak suggested that the equatorial air was highly isolated
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from mid-latitude air.

During the period of GLOBE (Global Backscatter Experiment, 1989), Y.
Iwasaka and M. Kanada observed aerosol content and sampled particulate matter
using aircraft at Nagaya. Scientific teams of NASA made cooperative measurements
of aerosols by DC-8 near Japan Island.

As a method to observe stratospheric N O, and Og, a ground based spectroscopic
system was developed in cooperation with DSIR, New Zealand. The system is capable
of observing columner density of NO, and/or Os at sunrise or sunset hours. In
August Dr. W. A. Matthews of DSIR came to Japan and discussed with us definite
observation plan in the Antarctic region. Two sets of this system were sent to Syowa
Station and the continuous observation is to be started in 1990. We also participate
in Polar-Patrol-Balloon Project sponsored by the National Institute of Polar Research
and prepare the aerosol observation in the Antarctic stratosphere.

The observation at Sakushima Observatory is continued mainly for collecting
the atmospheric electrical data to investigate long range variations.

Y. Kondo attended the Gordon Conference on Atmospheric Chemistry in Boul-
der, Colorado in June and Airborne Arctic Stratospheric Expedition Science Meeting
at Lake Tahoe, California in July. He also participated in the investigation of the site
for equatorial radar in Bukittingi near Padan, Smatra, Indonesia in September.

February 28, 1990
- Masumi Takagi -

- Yasunobu Iwasaka -
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