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Occurrence of aurora and their correlation with polar
upper atmospheric and climate variabilities
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SUMMARY

. Title

Occurrence of aurora and their correlations with polar upper atmospheric
variabilities

II. Purpose of R&D

O Solar wind-magnetosphere-ionosphere coupling and the auroral distributions
in the polar region and their corrections with polar upper atmospheric variabilities

M. Contents and Extent of R&D

(O Characteristics of the temporal and spatial distributions of aurora in the
upper atmosphere at Jang Bogo Station, Antarctica
e Investigation of the characteristics of the temporal and spatial
distributions of aurora observed at JBS
» Observations of aurora and space environment along the K-route from
JBS (collaboration with NJIT, Kyunghee Univ. and KASD
O Observations of the variabilities of the polar ionosphere and thermosphere
associated with the occurrence of aurora
* Observations of the ionospheric irregularities in association with the
auroral occurrence at JBS
e Observations of the neutral atmospheric variabilities in association with
the auroral occurrence
(O Numerical modeling of the transport processes of the chemical changes in
the polar upper and lower atmospheres induced by auroral particles
» Preparation for numerical modelling study on the thermodynamic and
chemical changes of the polar thermosphere, mesosphere, and stratosphere
by auroral particles and their transports in the latitude-height cross-section

IV. R&D Results

O Characteristics of the temporal and spatial distributions of aurora in the
upper atmosphere in the polar region
e Investigation of the characteristics of the temporal and spatial distributions
of aurora observed in the northern and southern polar regions
e Expansion of the auroral observations to the polar cap near the magnetic
pole along the K-route



O Understanding of the variabilities of the magnetosphere and the polar upper
atmosphere including the ionosphere, the thermosphere, and the mesosphere
associated with the occurrence of aurora

e Correlation between the aurora and the upper atmospheric variabilities
observed in the polar region
o Correlation between the aurora and the magnetosphere-ionosphere
coupling in the polar region

O Understanding of the chemical and dynamical changes in the polar upper
and lower atmospheres induced by auroral particles

o Transport processes of the chemical and dynamical changes in the polar
upper and lower atmospheres induced by auroral particles

» Numerical modeling study on the thermodynamic and chemical changes of
the polar thermosphere, mesosphere, and stratosphere by auroral particles
and their transports in the latitude-height cross-section

V. Application Plans of R&D Results

O Temporal and spatial distributions of aurora and the understanding of their
correlation with the physical properties of the upper atmosphere at JBS,
Antarctica

O Understanding of the effects of polar ionospheric irregularities associated
with aurora on the space weather and suggestion for improving the accuracy of
space weather forecast

O Chemical changes of the atmospheric components associated with auroral
particles and their transports to the global atmosphere to affect the climate
variabilities in the lower atmosphere
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Fig. 2 Various forms of solar energy enter into the Earth's upper
atmosphere along the geomagnetic field lines in the polar region.
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3 Hi=A] wrE Mok sh= HEo|td (Singh and Singh, 1997, Richards et al, 2000;
Foster and Jakowski, 2000).
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space weather, Rev. Geophys., 2001, 39.)
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Fig. 3 Ground-based observations for the upper atmosphere and space environment
performed in the polar region in Korea Polar Research Institute (KOPRI).
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Fig. 5 Spectral Airglow Temperature Imager (SATI) at KSS. It measures airglow emissions
occuring at the upper atmosphere to observe the temperature in the region.
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Fig. 6 All Sky Camera(ASC) at King Sejong Station, Antarctica. It measures airglow emissions

to observe the gravity waves in the upper atmosphere.
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Fig. 8 All sky cameras to observe airglow emissions (top) and proton aurora (bottom) at
Jang Bogo Station, Antarctica. The proton auroral ASC is also operated in Svalbard,

Norway.
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Fig. 9 Fabry-Perot Interferometer installed at Jang Bogo Station, Antarctica in March 2014 to
observe the neutral winds and temperature in the polar upper atmosphere.
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Fig. 10 Vertical Incidence Pulsed Ionospheric Radar (VIPIR) installed at Jang Bogo Station,
Antarctic in Feb. 2015 to monitor the polar ionosphere.

Fig. 11 Search Coil Magnetometer installed at Jang Bogo Station, Antarctica in Feb. 2016 to

observe the Earth’s magnetic field in the polar region.




Fig. 12 Neutron monitor has been installed at Jang Bogo Station, Antarctica in the 2015-2016

summer season and it will be completed in the 2017-2018 summer season.



11° 56' E) and Kiruna, Sweden (67° 51' N, 20° 13' E) are

13 Dasan Station (78 55' N,
located in the polar cap and auroral regions, respectively.
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Fig. 14 Fabry-Perot Interferometer (FPI) installed at Dasan Station, Svalbard, Norway in Oct.
2015 for the simultaneous observations for the neutral winds and ion drift in the polar cap

region.



Fig. 15 Fabry-Perot Interferometer (FPI) installed at Esrange, Kiruna, Sweden in Oct. 2016 for

the simultaneous observations for the neutral winds and ion drift in the auroral region.

Fig. 16 All Sky Camera installed at KHO, Svalbard, Norway to observe aurora with 630.0nm,

557.7nm, 427.8nm filters near the polar cap/cusp region.
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Fig. 17 EISCAT radar for the observation of the polar ionosphere. The current radar (left) will

be replaced with the next generation EISCAT-3D radar system (right).
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Fig. 47 Near-realtime space environment monitoring system (1)

Fig. 48 Near-realtime space environment monitoring system (2)



Fig. 49 Near-realtime space environment monitoring system (3)
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2.18 GPSTEC scintillation (Esrange Space Center, AYGl 7]21})
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