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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
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H AT JHE & AAREC R ASShe AlAERS 7idsto] 2022358 AREARA A
I7go1H, 202083 20218 HAtPdZ e Al et KVNZZdiol GNSS 4l
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= AEIEL7]R|] GNSS Alg#E ol $4171E BIESt vl EAFA s §-8-&ET
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2.1 0]2-Z0|(Jang Bogo Vertical Incidence Pulsed lonospheric Radar
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Table 1. The list of ground—based observations of the ionosphere and upper atmosphere

managed by Korean institutes and universities
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Jang Bogo Vertical Incidence Pulsed Ionospheric Radar JBSZN
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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.

https://lwww.jstna.org | 203



Hl
='E
rIOh
_>:'_
HU
HT
Jo
rok
Ofor
[l

2|

3]

/2B

Aed A2g AZohs oA Wl S5t} A S AT A oleEdoA B
g AAFAEL} 0] & L5 GNSS, SuperDARN #old], 12|11 HHa]-w2 7HiA ¥ =
=29} Hlwsf WAt FF Folt.

Fig. 2= JVD = A5S A& 245 1o g Agd AAPEE, ol &% I8 A
2 AAEE 5 712719 9 HIIE 201849 39 3 & BT S UERAL: Fig. 2(@)=
80 kmollA] 280 km Ato] HALE] o} Wisks Hoi5m, Fig. 2(b)= SetAnte] o]5 &
T HslE BA9h W o R tiro] I ook A} oo gt JE W AR
I} AT 0Fo] 747t Yehhs AEY} &0 R Sa& ZetAute] fE2 APl I3

ZF9] At 253 HojZr) Fig 2(0-2(d)= AAFEE9] 41 7187] HIlE ZHzF ZA9t
GENFOZ e JYoR Ik Aoz {llsk= E}AU}Q} = A9 EgAnt 55

of

=

olgt HA} U o] W3l ARE AlZsic} webs JVD W& AH117|R] AL He]Eg
Rl B2P el A AR AR ol A7) 55, 252 85 5 9707
o} et 19IE Hel e whgol Tk Aol 28 5 ik,

Fol-J

)

I‘E

2.2 Hjde|-HZ ZHdAH(Fabry—-Perot Interferometer, FPI)

1357 JAEL A B4R F4(cosmic rays) 5O 2HE U] E Riof 2 oY
A A2 2t Pgst AR YH e ti7 3 airglow)S WEIEE, 70 =2
F2O7] QAle] L& &4 kLl enE 23} £ 9l E2 ATl FPI= oF 1 nm A
o] oo Fst WS AL o gRo] t7| i8S Meizo g 2235 ofeh2olA] A3
£ HAFHE oA FHZ 7ISek: U, gt HE TS5 96 Ao, 15

(a) Monthly averaged electron density profile (C) Monthly averaged West East tilt

115

250

=)

"[log(Ne) /m’]

Height [km]
S
O
Height [km]
West-East tilt [Degree]
(=]

g
o

2
7]
=
15}
<
s
S
E
31
| 2
| =

hd
n

0 6 12 18 24 0 6 12 18 24
LT [Hour]

(b) Monthly averaged plasma velocity
300 T T T

is

— 200 10
E

= 100 5
E

s 0 0
=
g

5 100 *\M\% 4 s

=g EE] e

-300 W, | Meridional) | 15

0 6 12 18 24 0 6 12 18 24

LT [Hour] LT [Hour]

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)
719] Wt ol IhE A S A ole S8 BE ARE AT EEATt
A& Higl= 5o AA/aEH7] vt 9 ohs @S Atelr] s 2008 39 E]
a4k dEde] Ad7peE AXste] I5 AE AYietal ok B3 vl= EAFIA
st -S8ETATAS} FFoR U A 20169 129%H E= FE 5]
A QF7JTETo) X &9 Folok. HAARdEY Adridels 6-2xA Uy &,
Princeton Pixis 1024B CCD |2}, 12|31 2719] @i HE(OI 557.7 nm and OI 630.0
nm)E /9% 2314((/0.95) 3R1A] AX7polo). E= AR e Ao A3 A7t
gk 8-2A4 e &, Princeton Pixis 512F CCD ZHlgh, 123 4709] i YE (Ol
557.7 nm, OI 630.0 nm, OH 834.2 nm, Na 589.3 nm)& 743+ Z114:(f/0.95) 30A] AA
ZHgtoltt. Fig. 5& H@ibEd 15d7] I ool AX|gt Ax7hdet o),
Fig. 6 OI 557.7 nm¥} OI 630.0 nm = JAto|t},

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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2 94 ¥t 55 - £ Utk AFHEATEL tietul=tgtat A5 200997 Al
B 327 VEHES 36.18° 57 127.14°° VHF Ml glolog AX|sto] Hdejd Mzt
e EurY @ARS HARRECE = Foltk. FlolH Qteus 5719] A= THE of7| Qe
24 gt Gofl 12704, F 2 24702 /= 0] Utk ARE Fok T2 40.8 MHzoH, Xt
£92 24kwoltt. #lojH w2 X|zp7|gAol| =2o] =& WA 48°F Aot 9loH,
ES FE-& 184 HZol #=3i) Fig. 70 VHF A2 Hlojd #&4 A4 #= 3
< YERRSILE. Fig. 82 g0t #=oA 4L HEd BS € FE9) AAdE B4 @A

Latitude (deg N)

115.0 120.0 125.0 130.0 135.0
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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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Fig. 9. Daejeon VHF meteor radar (left) antenna array (right) location of receiving antenna.
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Fig. 10. Meteor detection report (top) sky maps, (bottom) meteor counts and horizontal wind velocity.
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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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Time Series BHAO 2021192 Sky Plot (Recent 1 hour)
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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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