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KOREAN SPACE
WEATHER CENTER
(KSWC)

Official source to deliver space weather products 
& services in Korea 

Operation Center
Forecast & Alert,  R&D, Observation

 Research on optical & radio astronomy, 
space science

 Research on ionosphere, mesosphere in polar region

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

KSWC Overview
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2011 2012

2014 1980S~

Regional Warning Center Member of IPT-SwieSS

Delegate for Space Weather Leading Agency of ROK
Recently joined ICAO MET/H 



KSWC KOREAN SPACE

WEATHER CENTER

1975

Sunspot Obs.

Solar Radio 

Spectrograph

Internet SWx Service 

(http://spaceweather.go.kr)

F10.7 Solar 

Flux Meter

Alerts Service 
via SMS

200919671966

Foun. of 

the RRA

Iono. Obs. & HF Predi.

1998

NOAA Agreement

(Personnel exchanges;

Hong(2010), Onsager(2011), 

Han(2012), Tegnell(2013))

Geomag. Obs.

1985 1995 2006 2007

Radio Comm. Act

2011

Opening KSWC
(ACE tracking station)

The 14th RWC of 

ISES

(Web master)

2011

MSIT MINISTRY OF SCIENCE and ICT

RRA NATIONAL RADIO

RESEARCH AGENCY

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

Since August 2011

2016

20192015

DSCOVR 

Receiving

MoU(UK Met Office)

MoU(FMI, 

NOAA(pending)

2020

New Director

(JeongHoon, Kim)

KSWC Overview
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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 !)



June 30, 2020
 A Strict Directive from KCDC
“Wearing a mask can prevent infectious diseases”

KSWC operation - Training simulation



KSWC operation - Planning for the next Solar Maximum

System 
Upgrade

Establishment of Cloud system 

infra

Intellectual
Forecast & 
Warning

Forecast

Obs

Satellite 
Observation

•Big data/AI technology is 

adopted

•Nano-sat Constellations

•GEO + Deep space satellite

R&D

Model development based on 

Local condition

Prediction 
Improvement 



KSWC operation – Long Term Strategy for SWx satellite mission

NOAA SWFO-L1
[Ground receiving station]

ESA Lagrange-L5
[PD, Magnetograph]

KTSAT/COMS3
[X-ray, PD, Magnetometer]

Nano-sat Constellations

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

KTSAT-6B(2024), COMS3 at GEOChance 2

ESA-L5, NOAA-SWFO L1 at deep space(Sensors)Chance 3

 2 face to face meeting(Jan, Feb)
 4 Online meeting(Mar, Apr(2), Jul)



Developing K index from 4 sites in the Korean PeninsulaIndex 

Model development based on AI technology (2023)Prediction

3-day forecast (2024)Forecast
Warning

KSWC

KMA

K_강릉

K_이천

K_청양

K_제주

K_청양 K_이천 K_강릉 K_제주 시간

K

K_통합

Korean K index Korean K model(with AI)

3-day forecast(Example)

날짜
Kp K

Kp=4 G1-G2 G3-G5 K=4 G1-G2 G3-G5

1 d 30 10 1 20 1 1

2 d 50 20 10 40 10 1

3 d 60 40 20 50 20 1

KSWC operation - R&D for Geomagnetic disturbance Model 

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



KSWC operation -10th Space Weather Conference(Virtual)

Due to Physical Distancing LV2
 Crowdless+Online Conference

- Only Speakers at the event

(Including Invited Speakers)
 Temperature Checks
 2 Preparation meetings via Webinar
- 1 face to face meeting(Feb)



KSWC operation -10th Space Weather Conference(Virtual)

Recorded video
https://youtu.be/9zKZ8aOGKBY



KSWC operation - MoU with FMI for Aviation Collaboration 

Signing a formal document i.e. MoU is also Virtual !
(Used PDF Professional tool)
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Lessons Learned
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How We Fought COVID-19

We can learn from COVID-19 that International 
Cooperation is highly essential ! 





KSEM Operations during COVID-19”
Asia-Oceania Space Weather Alliance (AOSWA) online conference 2020

National Meteorological Satellite Center 
Korea Meteorological Administration 

Daehyeon Oh 

24 November 2020



GK-2A
5 Dec 2018

Particle Detector

Magnetometer

Charging Monitor

Korean Space 
wEather Monitor 

KSEM

1m



Monitoring Space Weather
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GK-2A/KSEM의활용

GOES-East
75�W

GOES-West
135�W

GK-2A
128.2�E

FY-4	West
86.5�E

FY-4	East
105�E

예정(2018~) 2001년 4월에발생한자기장교란당시의지구자기장변화
검은동그라미가정지궤도의위치 (Mikhail	 Sitnov)

우주기상예측모델의검증/개선및과학적이해증진

- 우주기상예보모델을개선하기위해서는우주기상현상자체에대한깊은이해가필요

- 정지궤도는 자기장 및 입자분포가 시시각각 변하기 때문에 그동안의 점(�)관측으로는

한계가있었음

- GK-2A와 미국의 GOES위성,발사예정인 중국의 FY-4위성 등을이용한관측망이 구축된다면

다지점동시관측으로과학과예보의측면에서크게기여를할수있을것으로기대

GK-2A/KSEM의활용

GOES-East
75�W

GOES-West
135�W

GK-2A
128.2�E

FY-4	West
86.5�E

FY-4	East
105�E

예정(2018~) 2001년 4월에발생한자기장교란당시의지구자기장변화
검은동그라미가정지궤도의위치 (Mikhail	 Sitnov)

우주기상예측모델의검증/개선및과학적이해증진

- 우주기상예보모델을개선하기위해서는우주기상현상자체에대한깊은이해가필요

- 정지궤도는 자기장 및 입자분포가 시시각각 변하기 때문에 그동안의 점(�)관측으로는

한계가있었음

- GK-2A와 미국의 GOES위성,발사예정인 중국의 FY-4위성 등을이용한관측망이 구축된다면

다지점동시관측으로과학과예보의측면에서크게기여를할수있을것으로기대

GK-2A/KSEM의활용

GOES-East
75�W

GOES-West
135�W

GK-2A
128.2�E

FY-4	West
86.5�E

FY-4	East
105�E

예정(2018~) 2001년 4월에발생한자기장교란당시의지구자기장변화
검은동그라미가정지궤도의위치 (Mikhail	 Sitnov)

우주기상예측모델의검증/개선및과학적이해증진

- 우주기상예보모델을개선하기위해서는우주기상현상자체에대한깊은이해가필요

- 정지궤도는 자기장 및 입자분포가 시시각각 변하기 때문에 그동안의 점(�)관측으로는

한계가있었음

- GK-2A와 미국의 GOES위성,발사예정인 중국의 FY-4위성 등을이용한관측망이 구축된다면

다지점동시관측으로과학과예보의측면에서크게기여를할수있을것으로기대

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

Monitoring Geo-orbit space weather at multipoint.

• Monitoring space weather above the eastern 
hemisphere is a basic and fundamental task of 
KSEM, but its potential uses can be expanded in 
scientific field.


•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.


•Longer duration of observation provides more 
chance to detect short-time events such as sudden 
magnetopause crossing on day side, substorms on 
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Asymmetric equatorial current density change in April 2001 storm (Sitnov et al., 2008)
Black Circle: Geo-orbit

Monitoring Geo-orbit space weather at multipoint.

•This  also makes possible to do more precise 
studies on asymmetric phenomena which may have 
some physical relationship occurs on different 
hemispheres.


•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 
magnetic field data.



From May 1, 2019 to September 30, 2020 – GK2A/KSEM MG &  GOES 16 MG

Total E

P N

◆ No critical issue in MG 

data producing

◆ We found a periodic 

seasonal change of daily 

amplitudes from E and N 

data.

▪ It has opposite phase 

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

KSEM

GOES



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.

Thermal Cam

Acrylic walls Self thermal check table

Hand sanitisers everywhere



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

◆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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