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Abstract

In 2020, the solar and space environment division at the Korea Space Science Society surveyed the status
of data archives in solar physics, magnetosphere, and ionosphere/upper atmosphere in Korea to promote
broader utilization of the data and research collaboration. The survey includes ground- and satellite-based
instruments and developing models by research institutes and universities in Korea. Based on the survey
results, this study reports the status of the ground-based instruments, data products in the ionosphere
and upper atmosphere, and documentation of them. The ground-based instruments operated by the
Korea Polar Research Institute and Korea Astronomy and Space Science Institute include ionosonde,

Fabry-Perot interferometer in Arctic Dasan stations, Antarctic King Sejong/Jang Bogo stations, and an all-
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sky camera, VHF radar in Korea. We also provide information on total electron content and scintillation
observations derived from the Global Navigation Satellite System (GNSS) station networks in Korea. All data
are available via the webpage, FTP, or by request. Information on ionospheric data and models is available
at http://ksss.or.kr. We hope that this report will increase data accessibility and encourage the research
community to engage in the establishment of a new Space Science Data Ecosystem, which supports
archiving, searching, analyzing, and sharing the data with diverse communities, including educators,

industries, and the public as wells as the research scientist.

g4lo] : A, 137, 584, A B, Hlold A
Keywords : ionosphere, upper atmosphere, space weather, ground observations, data
ecosystem
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Table 1. The list of ground—based observations of the ionosphere and upper atmosphere

managed by Korean institutes and universities

Instrument Institute Location Data Period
orof 1973.04 - 2009.07
0| = =EHmAT 01 2010.06 — 241
HiZ= 2009.01 — Xy
0|2 ZH|(JVD) SX|HAA 2 RIS || 2017.01 - &ixy
2 X sk K| 2014.03 - ix4
32 NE1FE K| 2017.02 - &xy
HE2-H2 7HA N
=N NN 2015.10 - &y
AQH 7|2LE 2016.10 — Sx4
T2t
XA [ N1 L = DA 2018.03 — &ixi
(2z2
IX|ETA SNBSS K] 2008.06 — 24X
T2t
= AT |X| 2016.12 - &ixy
(CH71%) ShEMEATH
EHSARZIH 2008.04 — &ixy
=[P EEPNENIEIZIMN 2007.03 — 241
s4g0|H
SIZHSTY S A 2017.10 — =X
VHF 20| A=A S ASH 2009.12 - Sixy
23 CpAlsk | K| 2015.08 - &4xy
SXATA
43 NSIE|K| 2015.03 — &xy
SEMROITY L3 YIS |X| 2015.12 - 2iX
GNSS HSMHE 2020.11 — XY
AEIBO|A 217 ERRHKVNE 2L 2021.07 - 2iX
ST 38 25 2013.09 - =i
CHA 2013.08 — X
O™, M= 2011.11 — 24Xy
2X|o1A[28] =3 MUK 2016.12 - 24X
KA MRIZY)
N U2 S| K| 2018.01 - &ixy
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Fig. 1. An example of the lonogram derived from the Dynasonde analysis procedure. (Top)
Recognized echoes marked with color and number, electron density profile presented by red
solid line, and ionospheric tilt (red: zonal, blue: meridional) inside inner box. (Bottom) Echo’s

line—of-sight velocity and horizontal location.
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Fig. 2. Local time variations of monthly averaged ionospheric parameters in March 2018. (a)
electron density profile, (b) F-region horizontal plasma velocity, (c) west-east and (d) south-

north tilt angles of the ionospheric layers.
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Fig. 3. A general configuration of the narrow—field FPI observation and sample fringe images
from it. (a) Schematic of FPI observation geometry. The height of airglow emission layer is
only for 630 nm emission. (b) 2-dimensional sky image including several fringe patterns. (c)
632.8 nm HeNe calibration laser image for providing instrument parameters. FPI, Fabry—Perot

Interferometer.
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Pulsed lonospheric Radar Dynasonde.
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wave), °]'54 A& T #Htravelling ionospheric disturbance, TID)¥} 22 Z&]d/11E0)
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Fig. 6. Examples of all-sky camera observations in Bohyunsan Observatory. (left) Ol 557.7 nm

(right) O1 630.0 nm.
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Fig. 7. Daejeon VHF ionospheric radar (left) Yagi antenna array of VHF radar (right) The

geometry of the observation. Horizontal curves represent the loci where the ray path is

perpendicular to the geomagnetic field at E- and F-region altitudes. A small solid circle
indicates the location of the VHF radar. Adapted from Kwak et al. [21] with CC-BY-NC. VHF,
Very High Frequency.
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Adapted from Yang et al. [22,23] with CC-BY-NC.
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QreElUel 5719 AIRMEWS: 712 AR, ES3 FE, 181 fA4E I5 % REE
184 Wzo} 7h 4=t Qltt. fd8lolt|(Enhanced Meteor Detection Radar, EMDR)
QFEY HiE 71&2] VHF M| #lo]H 9] Transmitter®t Transceiver 59 +8 F&5<
FHoHH, AT 2FH7]o] Fhste] B loiAle fAdES 15T 5 e Aotk A4S
TS A AT B0 @49 B4 H91S BAole d 2 8%t 1S vl 2

AT 5 Qe S8 JEE AlGStEE 7]&9] VHF M2 ol & AHae} H
W 4= QUek M, RS TR AAE RSk, S 7] HiEol ol |2lolH, &
AT S ' A IS AXE £ HiF S B0 oy fAV|RR
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|

i

Fig. 9. Daejeon VHF meteor radar (left) antenna array (right) location of receiving antenna.

VHF, Very High Frequency.
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Fig. 10. Meteor detection report (top) sky maps, (bottom) meteor counts and horizontal wind velocity.
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419] Sky map SllAle]ch. Fig. 10 3Fgt 922 1% A7t ol ¥l Ao uE 84 55
Yehfe, 2222 g4 dojy #=02RE &I Vo 2 1A B 1 BEe
Hlgo|ct,

19

2.5 GNSS &=

GNSS= of2] tho] g3 /dollA] SAloke ASE Hol AR8ARe] fIX|9} A1z HdsA
AAsh= A|AEl0 R ul=9] GPS, #Aoke] GLONASS, 88| Galileo, $=+9] Beidou
50] Utk GNSS AT L di9(GPS 7% L1: 1,575.43 MHz®} 12: 1,227.60 MHzZ ARE)
Hksalo] Alof G HAIXE ALSH=t], GNSS $417]%= o] A &S o} ALgR1e} 94 A
o]9] A& AWletal, o|F HIF O R AREAR] QA& 4%t GNSSe AHEA 7t ARl
gesHA AXkel7] lsiale ofg Ak AlA ok gtk WA GNSS 9449] gust AAA|
Aot 241719 AAZF FEisHA F718tEA] ¢7] wiizol WA= @At 91al, GNSS A4S
7F e, gy 22 AT 7S FaetEA A71E 280 ot AlS A, =g 54l
7] O 8, & 50l E419] W] £l 97]A7] ¥hAEo] EotE wf sl thE 4
B QA 5ol Ut} o] F T} & AE A= AL At AHELE olE BAs]
915l GNSS Alsoll Aej= FH wA Ao A2 B4 FHE 2R 3 AAEL 50%
njgto|t}. wEhA] 7HAQ1 B FEI Qickd T ke £AI7E AR A 994 04
£ A=A Aol wet A 4= nlE oA =4 vlE ] Dopr| = gtk

o]g% A2 GNSS A=A oA 7P & 24} 8RlojA|ut BitiZ 4159 A|A
ARg3) A2]ld ARFL X (total electron content, TEC) 730] 755t} TECE Hksaulto] A
I I = vsT B3 AR AR 4= e, ZEE AR B AXR Blad 7
S T go] 33 HUrrt ol RhY, vEE AR B9 AL 2L Bl
TEC AYUEr} ol A B G9RE gt 8439 B JHE A3t 4] (1)L vk

n}S @) AL W] TECS AXtshs 712 wgajol,

2 2
STEC = 552 (525) % [(Ly = L) = Ny = 2uNp) + by + b°] 1

fiTt o= AZ9 FuEGPSY A Ly} L, ko]l o), Ly L= WS B, 4,
I A= ZF o] 1B N, 3 Ny 9EST] 9Vl BB A4x(integer ambiguity)°] ™,
b3} b= A1712F S 9499 st=go] HiolojA(Differential Code Biases, DCBs)t}. ©]
T BS AF4et $2417] DCB 34 Zik= TEC FUkol 24 JTFE 7] w2 A= A
A} A9lo] FolHth S35t

R ATHoA = 1989 ] 2= GNSS 41718 =4t of=f = - 2] 117] GNSS
AAESTS Ikl A 20069 AlA ¥l #A|o]R} ofAlol F 2= International GNSS
Service 2249 o8 AHE A8 &3 FolH, 2013d0] 'TARE thEd 48914 550
254 o|&Ful: GPSTAZIE HAIS] GPS A5 YH(radio occultation)AHES AlEskL
AtH29,301. E3F GPS Ak=E ARSRE 244 TEC W A7t EX1en 71He AM83t 37}
A AAE AR ARz, T80 Y TEC ALRS: 913 DCB 74 71 78l St [31-361
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olZ{gt GNSS #&T 29 wokeet M|l HE AE 7|&S HIF o= 202095 E FoHA
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NI H LS T3t U 400] 7| GNSS T4 ARES Ao g skl Azld
JB(TEC, Rate Of TEC Index)& A/dskal 9lom, 20229 E] 9 Ho]A|E Bl AL&-Ate]
Al A5 AAolet. Fig. 11> GPS GLONASS A2 ARE3f| AH=3t TEC W3}t A1 ojA]
olrt.

T3 SR Y2 20209 119 A5 939 B@ARIEd, J81 20214 7€ AF
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Fig. 11. Two-dimensional maps of the rate of TEC derived from GPS/GLONASS observations
in Korea. Courtesy of Byung—Kyu Choi. TEC, Total Electron Content. GPS, Global Positioning
System.
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Fig. 12. Bohyunsan GNSS scintillation station (left) GNSS antenna tower. (right) GNSS
scintillation observation on 11 July, 2021. Courtesy of Junseok Hong. GNSS, Global Navigation
Satellite System.
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