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Related International Research Project
Climate and Weather of Sun-Earth System (CAWSES) project

In order to resolve fundamental questions about variability of the Sun-
Earth system, SCOSTEP program called "CAWSES" (Climate and Weather of
the Sun-Earth System) is implemented in the period 2004-2008. In our plan of
observations in the Antarctic region, measurements of ozone and monitoring
of the global environment will be performed at Syowa Station. These
observations will provide us important data sets to understand variability of
climate and weather due to solar activity, particularly short period variations
(e.g., 27-day variations). In addition, we will develop and maintain an
observation system to continue long-term observations.

Description of the Program
Overview of the Plan



The Antarctic region is quite unique in the world. The Antarctic Continent
lies in the southern polar cap area closed by sea. In addition, the resources of
the Antarctic have never been exploited for human activity. We aim to
understand the atmospheric environment and phenomena in the Antarctic
region and to monitor global environmental change from the Antarctic by
taking advantage of undisturbed environment. We will develop and maintain
an observation system to continue long-term observations. The main
observation plan is as follows.

1) Monitoring of the ozone variation with balloon measurements

We have developed a balloon-borne optical ozone sensor and have
observed lower to upper stratospheric ozone at Sanriku, Japan since 1994.
The variation of ozone concentrations over 30 km shows a good correlation
with 11-year solar cycle. One reason for this correlation is that ozone in the
upper stratosphere is affected chemically more than dynamically. Solar effects
in ozone variations are expected to be enhanced in polar region. Continuous
measurements of ozone by balloon-borne optical ozone sensors at Syowa
Station will provide information of solar effects on the upper stratosphere. We
can also investigate the 'ozone recovery' in the lower stratosphere. Some
observations show that the ozone decreasing rate becomes smaller after
1996 due to decrease of atmospheric CFC concentration. However, other
observations show no evidence of the 'ozone recovery'. It is one of most
interesting subjects to investigate when the 'ozone recovery' starts.
2) Monitoring of global lightning and sprite activities with Schumann
resonance observations

Recent satellite observations have monitored global lightning activity
and suggested a relationship between lightning activity and variability of
climate/weather. However, satellite observations cannot cover all the regions
in the world simultaneously and never provide temporally continuous data. In
order to understand the relationship between lightning activity and
climate/weather, global and continuous observations are necessary. Our
Tohoku University group has successfully developed a new method for
monitoring of global lightning activity using Schumann resonance data
observed at three stations: Kiruna (Sweden), Onagawa (Japan), and Syowa
(Antarctica). These three stations are deployed globally as forming the best
network. In particular, Syowa is necessary not only for the global network but
also for high quality data acquisition because of very low artificial noise level
without human activity. In order to investigate the link mechanisms between
occurrence and activity of lightning/sprites and solar/geomagnetic activities, it
is essential to obtain continuous data sets. We will develop and maintain a
new ELF observation system to continue long-term observations. Further, the
Tohoku University group has an international collaboration with research
groups in Taiwan and United States and observes sprite/air glow/aurora with
the ISUAL instrument onboard the polar orbit satellite, ROCSAT-II.
Coordinated ground-satellite observations will significantly contribute to
accurate monitoring of global lightning and sprite activities.
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