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KSWC Overview

Official source to deliver space weather products
& services in Korea

|_ KOREAN SPACE Operation Center
YIZSE\/?JCI:ER CENTER | Forecast & Alert, R&D, Observation

= Space weather effect on (terrestrial) climate,
weather, meteorological satellite

= Research on optical & radio astronomy,
Space science

JIOPR\ = Research onionosphere, mesosphere in polar region



KSWC Overview
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KSWC Overview

» KSWC is the government institute for SWx operation & research
& the primary action agency of emergency measure to severe SWx.

I\/I S I T MINISTRY OF SCIENCE and ICT
TRRA Mes,
L KSWC i, soeemasizon

Alerts Service
Sunspot Obs. via SMS

Radio Comm. Act

Geomag, Obs. Solar Radio F10.7 Solar A e e MoU(FMI,
Spectrograph Flux Meter ISES ]
\ Web Tas er MOU(UK Met Offlce) NOAA(pend|ng)
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’ \ New Director
f .
Foun. of Internet SWx Service Opening KSWC DSCOVR J " Ki
the RRA (http://spaceweather.go kr) (ACE tracking station) Receiving (JeongHoon, Kim)

lono. Obs. & HF Predi. NOAA Agreement
(Personnel exchanges;
Hong(2010), Onsager(2011),
Han(2012), Tegnell(2013))




KSWC operation - New Director’s Inauguration

= 1th June 2019 : Director Kim has started his official work
(The world was very Peaceful & Calm, we were very happy !)



KSWC operation - Training simulation

= A Strict Directive from KCDC June 50, 2020

“Wearing a mask can prevent infectious diseases”



KSWC operation - Planning for the next Solar Maximum

] *Big data/Al technology is
Establishment of Cloud system

adopted

eNano-sat Constellations
Model development based on

*GEO + Deep space satellite
Local condition
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KSWC operation — Long Term Strategy for SWx satellite mission

Chance 1 Nano-satellite constellations(LP/PD/Magnetometer, 40 units)

Chance 2 KTSAT-6B(2024), COMS3 at GEO
m ESA-L5, NOAA-SWFO L1 at deep space(Sensors)

v’ 2 face to face meeting(Jan, Feb)
Q L ZHIHMIE v" 4 Online meeting(Mar, Apr(2), Jul)



KSWC operation - R&D for Geomagnetic disturbance Model

Developing K index from 4 sites in the Korean Peninsula

Model development based on Al technology (2023)

3-day forecast (2024)

Korean K model(with Al)

K HY k O|H k ZE k HF

3-day forecast(Example)

)| Ko | K

Kp=4 Gl-G2  G3GS  K=4 Gl-G2  G3GS
1d 30 10 1 20 1 1
2d 50 20 10 40 10 1
3d 60 40 20 50 20 1

v’ 3 face to face meeting(Jan, Feb, Apr)
v 7 Online meeting(Apr-Nov)




KSWC operation - 10t Space Weather Conference(Virtual)

Due to Physical Distancing LV2
v" Crowdless+Online Conference
- Only Speakers at the event
(Including Invited Speakers)
v' Temperature Checks
v’ 2 Preparation meetings via Webinar
- 1 face to face meeting(Feb)



KSWC operation - 10t Space Weather Conference(Virtual)

Recorded video
httos://voutu.be/9zKZ8aOGKBY



KSWC operation - MoU with FMI for Aviation Collaboration

Memorandum of Understanding
between the
Finnish Meteorological Institute,
under the Ministry of Transport and Communications

Finland
and the

National Radio Research Agency,

under the Ministry of Science and ICT
Republic of Korea

for

on consolidating the collaboration for maintenance of
Space Weather Services for Civil Aviation

FREAMBLE

ptiute (FMI) ard the Konean National Radio Ressan
Eablish collabarstion in order to develop ard maental
¥ civil aviation, The Partie: sre research instibutes thaba
fiand conduct continuaus systematic maasuraments wl

| Services addressed in this Memorandum of Understa
[be mear-real-time information on space weather candit
lational Civil Axiaticn Organization {ICA0) has sat for |
| Hpace weather Impact om HF-communication, GMSS,

gnsortivm that consists of research Instfutes from B
ol PECASUS as one of its global space weather centers
(b5 1A services have ghabal coverage

SCOPE OF COLLABDRATION

Wl conduct preparatory wark for RRA'S patential joinin
M coming years. In mare detail the wark willindude at I

prmation on their oarent and fertheoming spise westher &
i@ tha Parties tagethar car oflar aptimal support for the PEC
Loy

[ astabikling ®s 24/7 opevatiors and qualty manaperment
wlirg arrangements in PECASUS,

Bk in their plans on spece weather satellite mssors incud
imination,

lat phase Consartium Agreement’s pracedunes to jaing
he process.

i M Disclosure Agreement covering all information exchar

(el Emiiets i Bmited For the purpose of ICAD space weather s

7. This Mol will come into force after both Parties have signed it. if either of the Parties wants to resign
from this agreement, it should inform the other Party about It by a written notice three months before
the resigning date

8. In order to facilitate communication and coordination of efforts under this MOU, the Parties designate

FMI:

RRA:

the following points of contact:

De, Kinti Kauristic
Head of Space Weather research group
Finnish Meteorological Institute

E-muail; kirsti Xaurstiegfmi.fi

Dr. Yung-Kyu Kim

Leader of Planning and colluboestion sweam
RRAKeeman Space Weather Center
E-mail: ygheemiitkorea. kr

Slgnatures
On Behaif of Fam On Behalf of RRA
under Ministry of Transport and Communications under Ministry of Science and ICT
Prof, Adi-Matti Harri Mr, Jeorg Hoon Kim
Director of Space Research and Dbservation Technologies Director of Korean Space Weather Center
PECASUS Consortium Coordnator
Date : 11 November, 2020 Date: D020, 1] .11
. .

on in other space weather senvices will ba nagatiatod saparately an Ease-by-
Case basis. Both Fanies 1oreses 1o continug and expand their collaberstion in resesrch far improvements in
their future space weathar senvices,

Signing a formal document i.e. MoU is also Virtual !
(Used PDF Professional tool)



Lessons Learned



How We Fought COVID- 19

We can learn from COVID-19 that Internatiﬁnal
Cooberation is hiahlv essential !



Q&A

Safe From COVID-19 !
Hope to see you Soon !

IR SEEIe
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Asia-Oceania Space Weather Alliance (AOSWA) online conference 2020

KSEM Operations during COVID-19”

National Meteorological Satellite Center
Korea Meteorological Administration

Daehyeon Oh

24 November 2020






Monitoring Space Weather



Monitoring Geo-orbit space weather at multipoint.

- Monitoring space weather above the eastern GOES s
hemisphere is a basic and fundamental task of |7
KSEM, but its potential uses can be expanded in

scientific field.

@ 1§8K.-22°AE
Combining the real-time data from GK-2A, GOES
satellites, and FY-4 satellites, we can monitor a day
(or night) side of magnetosphere for almost 16 hours ™
continuously. PV st 105 €

‘Longer duration of observation provides more
chance to detect short-time events such as sudden
magnetopause crossing on day side, substorms on

Asymmetric equatorial current density change in April 2001 storm (Sitnov et al., 2008)
Black Circle: Geo-orbit
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Monitoring Geo-orbit space weather at multipoint.

‘This  also makes possible to do more precise COES s
studies on asymmetric phenomena which may have | “. "
some physical relationship occurs on different

hemispheres.

GK-2A

@ 128.2° E
Such potential studies can be used for better
assessing the level of geomagnetic activities, and in
more advanced case, it could be used for developing -
new space weather indices based on geostationary Y4 West 105 E

magnetic field data.

Asymmetric equatorial current density change in April 2001 storm (Sitnov et al., 2008)
Black Circle: Geo-orbit
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From May 1, 2019 to September 30, 2020 - GK2A/KSEM MG & GOES 16 MG

Total E KSEM

GOES

& No critical issue in MG
data producing
¢ We found a periodic
seasonal change of daily
amplitudes from E and N
data.
= |t has opposite phase
P N with GOES-16 MG
data (purple in left
figures)
» GK2A/KSEM:

* \Wide in winter,
narrow in
summer

= GOES-16:
 Narrow in winter,

wide in summer



NMSC/KMA during COVID-19 pandemic

¢ Everyone who enters the building must pass
thermal check.

¢ Everyone in office must wear face mark.

¢ Transparent acrylic walls in meeting room.

¢ Most of meetings and conferences use video
conferencing services.

¢ Hand sanitisers in almost every offices and
tables.

¢ Self thermal check twice a day.



NMSC/KMA during COVID-19 pandemic

¢ No significant/Critical impact to date.
¢ One of our contractor employees was reported as Covid-19
confirmed case after visiting NMSC, but there was no inside
infection from him/her.
¢ No Covid-19 Confirmed case in NMSC to date.
¢ Work from/at Home
» Since end of June 2020: Once in three days with rotation
» Since end of November 2020: Once in four days with rotation

» Maybe ‘Once in three days’ again soon after...



NMSC/KMA during COVID-19 pandemic

o\We are in KSEM long-term (>1year ) data review phase and,
fortunately the Sun is relatively calm these months, there is no big
change in regular KSEM operation.
¢ Work from/at Home
= Since end of June 2020: Once in three days with rotation
» Since end of November 2020: Once in four days with rotation

= Maybe ‘Once in three days’ again soon after...



Summary

¢ \We are okay and have no significant problem due to COVID-19

pandemic, at least until now.



Thanks
And
Stay Safe
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