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The Solar Space Environment Division of the Korean Society of Space Science (KSSS) has recently
conducted a survey among the domestic researchers affiliated with academia, national research institutes,
and for—profit institutes of how the data and models in their professional research field are produced,
maintained, and utilized. The primary purpose of this survey is to increase the awareness and utilization of
the space environment data and models as well as to promote constructive collaborations among the
domestic and international researchers. The models and data surveyed are categorized into three sub-
fields: the solar and interplanetary space, the (terrestrial) magnetosphere, and the ionosphere and upper
atmosphere. The present paper reports the survey results in the “Magnetosphere” category. The survey

shows that the domestically produced data in this category are far less than the data produced in other
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categories. This can be understood in part as follows: Magnetospheric research relies heavily on the in—situ

observations but the development and operation of space-hardened satellites require a significant
investment. Nevertheless, the recent publications show an increasing trend of research using the data
from the ground stations and the recently launched domestic space missions. In the modeling front, there
are first—principles physics models covering from the magnetospheric scale to the sub-ion scale and the
models geared towards the space weather prediction. The detailed survey results can be accessed from
the KSSS website (http://ksss.or.kr/).
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Fig. 1. Current status of magnetosphere models and /n-s/tu observation by universities and

institutions.
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Table 1. Current status of magnetosphere models in Korea

Model Institute Classification Condition
Hybrid Simulation Code ds|tistul /S e X D =
3D MHD(magnetohydrodynamic) o )
Zs|tfstn X 2 HF
Wave Model

KREAM(Korean Radiation Exposure
MEHTH ESNEnL=" =K
Assessment Model)

PIC Simulation Code SHEy X 24 7

3D Global MHD Simulation Code ZE0stY x| 2Y =
Particle and Wave Prediction Model _ B )

S=0ey =X 2% =R

in Radiation Belt
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Fig. 2. KREAM usage example. Provided by Hwang, J. in KASI with permission. KREAM,

Korean Radiation Exposure Assessment Model.
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Fig. 3. Example of wave distribution prediction model in Earth’s magnetosphere. Provided

by Kim, K. C. in Chungbuk National University with permission.
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Table 2. Current status of satellite data in magnetosphere

Satellite Institute Classification Condition
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Fig. 4. RBSP-A satellite observations showing chorus wave (top), EMIC wave (second), the
directional flux of 1,079 keV electrons (third), and temporal snapshots of directional fluxes of
electrons at two energies (bottom). Adapted from Lee et al. [2] with permission of Journal of

the Korean Physical Society.
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Fig. 5. MMS satellite observation data. Provided by Kim, H. E. in KyungHee University with

permission.
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Fig. 6. RBSP-B satellite proton data from L2 (up) and L3 PAD (pitch angle distribution)

(bottom). Provided by Lee, J. H. in KyungHee University with permission.
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Fig. 7. Magnetic field and current density by Cheolloan 2A satellite from National

Meteorological Statellite Center of Korea Meteorological Administration.
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Table 3. Current status of holding data from ground based observe in the magnetosphere

Instrument Institute Classification Condition
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Fig. 10. Geomagnetically Induced Current Measuring System by Korean Space Weather Center

of the National Radio Research Agency.
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Fig. 19. Schematic illustration of a drift-shell (constant L-shell) surface and the simulation domain.
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Fig. 20. An example of three—dimensional rendering of the generated magnetic field

(compressional component) projected on the drift-shell surface.
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