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1. Introduction



ROK Space Weather Capability(1)

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 

MSIT MINISTRY OF SCIENCE and ICT



R.O.K Space weather Capability(2) 

Overview

2011 2012

2014 1980S~

Regional Warning Center Member of  IPT-SwieSS

Delegate for Space Weather Leading Agency of ROKICAO MET/H 



R.O.K Space Weather Timeline

KSWC KOREAN SPACE

WEATHER CENTER

1975

Sunspot Obs.

Solar Radio 

Spectrograph

Internet SWx Service 

(http://spaceweather.go.kr)

F10.7

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

+ Ground Observation(#38))

The 14th

RWC(Regional 

Warning Center) of 

ISES

WMO ICTSW

Since August 2011

2016

20182015

DSCOVR 

Receiving

MoU(UK Met Office)

MoU(FMI) & ICAO Met/H

2020

Designation of Acting Agency 

of US-ROK space dialogue

2022

NASA MoU

2023

FAA MoU



2. Recent Accomplishment



Observation networks

Newly established Geo-magnetometer at Jeju Site

Before 2011 Since 2011
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Physical/Numerical Model

SUN

Solar wind

Magnetosphere

Ionosphere

Atmosphere

Radiation Belt

ASSA, 3D monitoring Solar Maximum Prediction 

WSA/IPS Enlil

SEM, Satellite DRAG, Proton Prediction

DREAM, KREFM

SAFE(CARI-6M, NAIRAS)

TEC map, GNSS, HF usable Frequency

■Sun : 10    ■Geomagnetic field : 5    ■Ionosphere : 3    ■User tailored service : 20

■



http://www.spaceweather.go.kr/assa

R & D - ASSA
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The number of Users
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Customers Solar Cycle

➢ Government: 418

➢ Aviation: 438

➢ Defense : 488

➢ Satellite : 50 

➢ Communications : 

160

➢ Power gird:  75

# of field



National Risk Profile

Article 51(Establishment & Implementation of basic plan for the 

management of Space Weather Risks)

The Minister of Science, ICT and Future Planning shall 

establish and implement a basic plan for the management of 

space weather risks including following in order to prepare, 

control and recover against disasters due to variation of space 

weather conditions in every 5 years.

Radio 
Wave 
ACT

1. Matters concerning observation and surveillance of variation of space 

weather conditions;

2. Matters concerning forecasts and alerts of space weather risks;

3. Matters concerning R&D (Research and Development) and 

international cooperation for the prevention of and preparing against 

space weather risks.

4. Other matters necessary to provide against space weather risks.



National Risk Response

▪ Radio Wave Act
(Article 61)

▪ Space Weather Center

ACT Alerts (Scale) Authority

✓ Framework Act on 
the Management 
of Disasters and Safety

✓ Over Scale 4 of SW Alert

ACT Alert(Scale) Authority

Space 

Weather

Alerts

Space

Weather 

Disaster

Alerts

Attention

Caution

Alert

Serious

✓Ministry of Science, ICT 
and Future Planning

Section Chief

Undersecretary

Vice-minister

Minister

Situation Assessment Meeting

✓ Radio Wave Act
(Article 51)

1 ~ 2

3

4 ~ 5

NOAA
SWx

Scales
(R,S,G)

Send alert 

messages

Notify to key 

customers

Notify to related 

Ministries

KSWC level

Ministry level

National level

▪ Solar Activities Alerts
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3. Plan to 25th solar Maximum



New Research Program

→ Total Estimated budget for the Modeling Process is about 8 Million USD (Year 23-27)



1) Space Weather Environment for LEO/GEO Satellites



2) Modeling > 10 MeV Solar Proton Events with Automatic CME detection

❖Modeling Near-Earth > 10 MeV Solar Proton Event Prediction by Probing 
into Solar Wind Condition with Automatic CME detection

❖Making the prediction of the timing and scale of Solar Radiation Storms:
• After obtaining the flare magnitude from GOES X-ray flux data, predict within 10 

minutes the peak intensity of  the prompt component of the GOES >10 MeV proton 
• After obtaining CME observations of the event, predict the 12 hours long time-

intensity profile of the GOES >10 MeV proton 

Flare

(From flare observation) (From CME observations and numerical simulations) Evolving into a larger event?

Constant?

Decaying?



3) Development of Solar Synoptic Magnetograms Using Deep Learning



4) Development of the Prediction Model for Sporadic E-Layer Occurrence

▪ Sporadic E(Es) Layer

✓ Es layer has significant influence on radio communications and broadcasting, and predicting the occurrence of sporadic E layer is one of 

the most important issues in space weather forecast

✓ Because of the highly complex behavior of sporadic E layer, the prediction of Es layer occurrence has been one of the most difficult 

issues in space weather forecast

✓ To explore the possibility of predicting Es layer occurrence, we performed statistical analysis of Es layer occurrence over korea and 

employed the machine learning based method

▪ Research Objectives

✓ Statistical analysis and modelling of Es layer occurrence over mid-latitude stations

1. Diurnal, seasonal and solar cycle variations in Es layer occurrence

2. Correlation analysis of Es layer occurrence

3. Development of prediction models for Es occurrence using machine learning(ML) based method

▪ Expected Results

1. Local time, seasonal distribution of Es layer occurrence

over mid-latitude stations

2. Solar cycle variation of Es layer occurrence

3. Basic quantity for ML based model 

4. Real-time Es occurrence forecast system

SAMPLE



Global Satellite Program – SWFO, IMAP

Interstellar Mapping and Acceleration Probe

1 – 4. Pick Up Ions & Energetic Neutral Atoms :  

physical processes and interaction between the heliosphere and the local interstellar 

medium → understanding the physical mechanism of particle acceleration

5. Anomalous  Cosmic Rays / Galactic Cosmic Rays : 
highly energized particles (radiation) → biological damage /  malfunction of spacecraft

8 – 10. Interplanetary Magnetic Field, Solar Wind Ions & Electrons, and 

Solar/Interplanetary Energetic Particles : 

space weather observations are provided through a real-time downlink



R.O.K. International collaboration

▪ COSPAR(12-21 July 2024, Busan)  

– PSW Session 7 : International Cooperation

-Organized by Kichang Yoon, Terry Onsager(NOAA SWPC), 

-Mamoru Ishii(ISES  director), Suzy Bingham(WMO, UK), M. 

Kuznetsova(NASA CCMC)

▪ ISES(20-21 July 2024, Busan)

– Exchange operational forecast  

& technology  Among members
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