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KSWC Overview 

KSWC 
KOREAN SPACE 

WEATHER CENTER 

MSICT MINISTRY OF SCIENCE,  

ICT AND FUTURE PLANNING 

RRA 
NATIONAL RADIO 

RESEARCH AGENCY 

 The primary action agency of emergency measure to severe SWx, 

    and the RWC Korea of International Space Environment Service  

2011 2012 

2014 1980S~ 

Regional Warning Center 
Member of ICTSW 

ITP – SWISS Feb. 2017 

Delegate for Space Weather  Leading Agency of ROK 
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- Space weather and disaster observation and forecast/alert 

- Information service on Broadcasting and Communications and CyberSecurity 

management 

Introduction of RRA 
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- Research on the technology for receiving space radio waves  

- Observe and analyze radio data, solar spots, geomagnetism and ionosphere 

- Give services Space Weather forecasts and warnings service 

 Space weather forecast and alert services 

• Monitor and analyze solar activities 24 hours 

a day 

• Provide forecast and alert services to civil 

area 

 Strengthen space weather cooperation network 

• Cooperate domestically to mitigate the 

space weather risk 

• Build international cooperation network with 

NOAA and NICT to develop more accurate 

prediction models and improve services  

Mission & Main Task of KSWC 



History & Origin of KSWC 

2011 

1975 

Sunspot Obs. 

Solar Radio  

Spectrograph 

Internet SWx Service 

(http://spaceweather.go.kr) 

F10.7 Solar  

Flux Meter 

Alerts Service  

via SMS 

2009 1967 1966 

Foun. of  

the RRA 

Iono. Obs. & HF Predi. 

1998 

NOAA & RRA  Agreement 

(Personnel exchanges); 

 

Opening KSWC  

(The 14th RWC of ISES) 

(ACE tracking station, IPS, SRMS) 

Geomag. Obs. 

1985 1995 2006 2007 

Radio Comm. Act 
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DISCOVOR, 

STEREO 

tracking 

2014 

RRA HQs 

moved to Naju 



Forecasting Office 
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Operational Flow 

Customers  

Aviation 

Research 

Products 

3-hourly Condi. & Forecast 

3-day Forecast(daily) 

27-day Forecast(weekly) 

HF prediction(monthly) 

ISES URSigram(daily) 

Alerts 

Warnnings 

Satellite 

Comm. 

Comm. 

Communication Link 

ISES RWCs 

Inter Agency 

Defense Defense 

4,300+ Subscribers  
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Observation 
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Ionosondes (x2)  

& TEC (x5) & VIPIR 

Mag (x3) 

SRS (30MHz~2.5GHz) 

F10.7 Meter 

IPS 

RIMS (30MHz~18GHz) 

ACE, DSCOVR, 

STEREO Tracking 

GIC Monitor 

(x3) 

http://www.sraa.go.kr/
http://www.army.mil.kr/
http://www.navy.go.kr/
http://www.airforce.mil.kr/
http://www.google.com/imgres?imgurl=http://www.insidesocal.com/tomhoffarth/satellite-dish-lamit-hub.jpg&imgrefurl=http://www.insidesocal.com/tomhoffarth/archives/2008/12/the-media-learn-16.html&usg=__7RG2HZ0YbNwJ_tLAUURwACcRspI=&h=250&w=302&sz=14&hl=ko&start=10&itbs=1&tbnid=UJre_pZeSZRQrM:&tbnh=96&tbnw=116&prev=/images?q=satellite&hl=ko&gbv=2&tbs=isch:1


Observation Networks in Korea 
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GIC Monitor (x3) 

ACE, DSCOVR, STEREO 

http://www.google.com/imgres?imgurl=http://www.insidesocal.com/tomhoffarth/satellite-dish-lamit-hub.jpg&imgrefurl=http://www.insidesocal.com/tomhoffarth/archives/2008/12/the-media-learn-16.html&usg=__7RG2HZ0YbNwJ_tLAUURwACcRspI=&h=250&w=302&sz=14&hl=ko&start=10&itbs=1&tbnid=UJre_pZeSZRQrM:&tbnh=96&tbnw=116&prev=/images?q=satellite&hl=ko&gbv=2&tbs=isch:1
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Policy - Disaster Act of SW Risk 

Disaster 
ACT 

Radio  
Wave  
ACT 

Standard Manual  

for  

Space Weather Risk 
 
 

2013.2. 

 
 

All ministries followed predefined procedures based on KSWC’s SWx information ! 



Addendum 3-2(Agency of risk Management) 
 
… 

(Space Weather Risk) The Ministry of Science, ICT and Future 

Planning  

… 

Disaster 
ACT 

Framework ACT on the Management of  

Disaster and Safety 

Policy - Disaster Act of SW Risk 



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. 

 

Policy - Radio Wave Act of SW Risk  



Policy - SW Disaster Management 

1 

2 

3 

4 

5 

NOAA 

Scales 

Send alert messages 
(SMS/email/fax, automatic) 

Notify to key customers 
(phone call, forecaster) 

 

Status updates at website 

Report to the Ministry 

 

Press release 

Notify to related Ministries 
(Defense, Transport, Communication, 

Energy, Meteorological, Security…) 

Issue a national space 

weather disaster alert 
(by Space Weather Disaster 

Management Manual) 

KSWC level 

Ministry level 

National level 

  We take actions according to NOAA SWx scales 

  If level 3+ event occurs, we provide the press release for public 



Leading of R & D       Enhanced Space Weather analysis and 

prediction models 

Vitalized  
        Administration 

Establishment of inter-agency cooperation 

Strengthen disaster response capacity 

Enhanced  Data system 
Collaboration for raising data efficiency 
Developing identity of observation facilities 
Proper improvement of facilities 

Reinforcement of 
     Int’l cooperation 

International cooperation for R&D 

Diversification of international relation 

Systematic Operation 
Empowerment for observation & forecast 

Expanding customers & promotion 

5 Strategies 10 Action Plans 

KSWC – Strategy and Action Plan  



Migration to Customer Oriented Services 

Alerts & Warnings  
for Global Disturbance 

Customized Alerts & Warnings  
to Each Customer   

Solar Radio 

Noise Effect  

Prediction  

Solar Activity 

Prediction 

using Image 

Processing 

GEO Satellite 

Environment 

Prediction 

Ionospheric 

Disturbance Effect 

Prediction 
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Comic radiation 

Prediction Model 
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www.spaceweather.go.kr 
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Customer Oriented Web Services 

* Safety Aviation Flight Environment 
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Geomagnetism Induced Current monitoring 



 SAFE Results : S3, 11. Sept. 2017 

Date 
KE081(uS

v) 

KE085(uS

v) 

2017-09-06 139.05  139.05  

2017-09-07 139.05  139.05  

2017-09-08 144.48  142.41  

2017-09-09 133.19  125.97  

2017-09-10 139.38  136.91  

2017-09-11 215.02  177.97  

0.00 

50.00 

100.00 

150.00 

200.00 

250.00 

ICN-JFK

KE085 KE081

 * Safety Aviation Flight Environment 



Radio Blackouts Solar Radiation Storms Geomagnetic Storms 

Forecast 

Model 

- ASSA  
  (Automatic Solar  
   Synoptic Analyzer) 

- Solar Proton Event 
  Prediction 

- Enlil, IPS, IPS-driven Enlil 

Function 

 Identify solar active  
 regions, filament  
 channels and coronal  
 holes  

 Predict the intensity and  

 occurrence of the solar  

 radiation storm 

 Calculate geo-effectiveness  
 of solar wind using IPS data  
 & Coronagraph 

Upgrade 

Plan 

(Future) 

 

+ Tracing filaments  
   using SDO 304 
+ Analyzing the  
   magnetic field    
   configuration of   
   sunspots 

 

+ Predicting the peak 
   time and the end time  
   of the solar proton  
   event 
 

 

+ CME analysis improvement 
   using data of STEREO and  
   L5 satellite 
+ Predicting IMF Bz 
+ Automatic CME analysis 

R & D - SW Forecast Models 



Satellite  Aviation Navigation Power Grid Comm. 

Analysis  

Model 
- DREAM  - SAFE 

- GNSS signal 

  monitoring  
  analysis 

- GIC  
  measurement 

- Real time 

  HF Mapping  

Function 

 Calculate high 
 energy particles  
 on the radiation  
 belts 

 Calculate   

 cosmic  radiation   

 does during  

 aviation flight   

 Monitor 
 GNSS 
 signal status 
 according to   
 solar activity 

 Measure GIC  
 induced by 
 Space Weather 
disturbance 

 Predict usable  
 HF based on  
 ionospheric  
 assimilation 

Upgrade 

Plan 

(Future) 

 

+predict       
  electron density  
  distributions  
  for 3 days  
  using deep- 
  learning 

 

+predict cosmic  

  radiation doses 

  on flight routes 

 

+predict GIC  

  and K index  

  for 3 days in  

  Korea  

   

 

+accuracy  

  improvement  

  using portable 

  observational  

  devices for  

  ionosphere 

R & D - SW Effect Analysis Models 



Country Organization Date Main Subject  

US 
UCSD Univ. ’15.06.17. 

Introduction of solar wind prediction model  
Research on the interplanetary space 

Done 

NOAA ’15.2.9. Space weather forecasting  

Japan 

NICT ’14.5.8. Cooperation observation of ionosphere 

Nagoya Univ. ’16.10.26. 
Research on the solar physics 
Exchange of observed data for solar activities 
analysis  

China IGGCAS ’16.8.26. 
Cooperation observation of ionosphere in 
Northeast Asia  

UK Met Office ’16.10.7. 
Participation in the construction of the receiving 
station which can store and analyze the data 
from L5 satellite in real time. 

US 

NASA 
Accuracy estimation on forecasting models of 
space environment 

Future Los Alamos 
Research on the prediction of electron density 
distribution 

Taiwan NCU Cooperation observation of ionosphere  

R&D - International Cooperation (MOU) 



14.8 million (Foreigner 3.3 million) 

0.68 million (1.3% of whole Korea) 

1,950 m (Baekdusan 2,744m) 

           Biosphere Reserve          (2002) 

           World Natural Heritage   (2007) 

           Global Geopark                (2010) 

“The New7Wonders (2011)” 

      “UNESCO Triple Crown, Jeju” 



www.facebook.com/rwcjeju RRA Space Weather 


