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Effects of global climate change are expected to be enhanced in the polar
region, particularly the arctic region. The arctic research community in Japan
organized a consortium of universities and institutes and is planning a new
project named JAMP. This project covers three subjects:

1) Investigation of the climate system in the arctic and circumpolar region
2) Prediction of future climate change

3) Controlling of human-induced global warming

This study is one of the JAMP subprojects and to investigate the role of the
arctic middle and upper atmosphere in global environmental change.

Description of the Program

The arctic region plays an important role in the global climate system
because the global warming is amplified in this region through the complex
feedback system among the atmosphere, land, and ocean. The purpose of
this study is to investigate the role of the arctic middle and upper atmosphere



in global environmental change and contribute to further understanding of the
global climate system. The following 4 subprojects are planned:

1) Measurements of trace species in the arctic region with a Fourier
transform spectrometer
The infrared Fourier transform spectrometer (FTIR) has advantages in
simultaneously measuring trace species and getting information on their
height profiles. There are many stations operating FTIR for the Network for
the Detection of Stratospheric Change (NDSC) in Europe and U. S. A.
However, there is no FTIR station in Siberia. Siberia is a unique region
because it is located inside or outside the polar vortex depending on the
movement of the polar vortex. Forest fires in Siberia emit a large amount of
carbon dioxide in recent years and wetlands emit a large amount of methane.
We are planning to carry out FTIR measurements at Irkutsk, Siberia to
investigate chemical ozone depletion in the arctic region and to estimate the
emission of greenhouse gases and the trace species emitted from forest fires.

2) Studies of thermospheric/ionospheric variations using Radar Network data
in the arctic region

Since recent radar networks are significantly advanced, these networks
provide us useful information on temporal and spatial variations of various
phenomena occurring in the polar region of both hemispheres. In particular,
the Super Dual Auroral Radar Network (SuperDARN), which is the HF radar
network, is a powerful tool for understanding two-dimensional structures of the
magnetosphere and ionosphere. The European incoherent scatter radar
(EISCAT) also provides ionospheric data and neutral wind field in the lower
thermosphere which is derived from the data. Using these radar data, we can
investigate energy input originated from the solar wind and the energy transfer
processes. Recently, there is observational evidence that global warming due
to increasing greenhouse gases makes the thermosphere/ionosphere cool.
We will be able to contribute to this problem using thermospheric/ionospheric
data sets in the arctic region.

3) Studies of the magnetospheric and ionospheric variations using auroral
imaging data

We have investigated the quasi-corotating aurora (QCA) by analyzing
auroral image data collected by all-sky imagers which are located at Poker
Flat, Alaska and operated by National Institute of Information and
Communication Technology, Japan. The characteristics of QCA have been
investigated from the statistical analysis and simultaneous satellite
observations. We have also successfully developed a new method for remote-
sensing of magnetospheric dynamics from the motion of QCA. Using this
method, we will investigate the coupling process between the solar wind,
magnetosphere, and ionosphere. In order to discuss relationships between
geomagnetic activities, variations of the middle and upper atmosphere, and
the global electric current circuit (coupling between the lower and upper
atmosphere through the electrodynamical processes), studies of the
magnetospheric and ionospheric variations with QCA will become important.

4) Measurements of sprites in Scandinavia



Lightning-induced emissions such as sprites and elves may play an important role
for the global electric circuit between the surface and the ionosphere. We have
observed sprites in U. S. A. and Japan, and also started observations at Kiruna,
Sweden. The purpose of this study is to investigate activities of sprites in the arctic
region and their mechanisms related to the global climate system with optical and
electro-magnetic measurements at Kiruna, ELF measurements at Syowa, Kiruna,
and Onagawa, and optical measurements with the ROCSAT-2/ISUAL instrument
which was developed by a collaboration of the Republic of China, U. S. A., and
Japan.
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