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KSWC Overview el

» The primary action agency of emergency measure to severe SWx,
and the RWC Korea of International Space Environment Service

Alerts Service

Sunspot Obs. via SMS
M S I MINISTRY OF SCIENCE, Radio Comm. Act
ICT AND FUTURE PLANNING l Geomag. Obs. Solar Radio  F10.7 Solar [ The 14" RWC of ]
Spectrograph  Flux Meter ISES
L NATIONAL RADIO | | | |
R R A RESEARCH AGENCY 1975 1985 1995 2006 2007 2011
L 1966 1967 1998 2009 2011 O
K SWC KOREAN SPACE ’
WEATHER CENTER - |
Foun. of Internet SWx Service Opening KSWC
the RRA (http://spaceweather.go.kr) (ACE tracking station, IPS, RIMS)
| Since August 2011 =
I | | | lono. Obs. & HF Predi. NOAA Agreement
) (Personnel exchanges;
Planning R&D Forecast Observation Hong(2010), Onsager(2011),
Division Division Division Division Han(2012), Tegnell(2013))

24 staff = 20 gov. + 4 technicians



SWX Operations — operational work flow
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Ground Based

lonosondes (x2)
& TEC (x5)

GIC Monitor (x3)

Space

ACE Tracking

Alerts & White Alerts
3-hourly Condi. & Forecast
3-day Forecast(daily)
27-day Forecast(weekly)
HF Prediction(monthly)

Models & Services

ASSA, IPS-Enlil,

NAIRAS, IRI-VOACAP, GIC,
etc. (29ea.)

Customers

Defense

Aviation

Power
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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
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SWx Operations - observation network I BE-lerarrr

® GIC Monitor (x3)

Solar Radio Spectrographer
- “ - e TEC & Scintillation Monitor (x5)
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SWx Operations — satellite tracking facilities PP e

» ACE Tracking Antenna » New Tracking Antenna
v’ global tracking network for RTSW v’ 13-meter dish antenna
v' 13-meter dish antenna (S-band) v dual RF (X-band, S-band) & triple receiver
v" in operation since Feb 2012 switching for STEREO, ACE & DSCOVR

v upgrade for DSCOVR by Jun 2015 v" in operation from Dec 2014
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SWx Operations - GIC monitoring Tl

» GIC Measurement & Analysis
v GIC monitoring over 765KV & 154KV transmission facilities

v’ the first GIC monitoring systems in Korea
v 10A GIC was recorded during G3 storm time of Oct 2012

765KV (Singapyung, 02| |t
crf Oct. 2012) W—-
Incheon» aSeoul . 02} : !

SOUTH KOREA 765KV (Sintaebak, Rt " rrS3teep e

oseeon- 2Q. 2013) R e

=Daeg ] : |

aUls o) 2 a £ ® 10 12 14 16 18 20 22 24

Gwangju« «Busan —— .f_:_\- -

Mokpo » \ d\ -~
P
s g 154KV (Jeju, | ‘

‘ CWorld Guides 2Q- 2013) _(-‘- =] HIOKI UNIVERSAL

CLAMP ON CT 9279
HIOKI SENSOR UNIT

9555-10



NATIONAL RADIO RESEARCH AGENCY

X Operations - www.spaceweather.go.kr e KOREAN SPACE

HOME FAQ SITE MAP KOREAN
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Solar Activity

Communications

ASSA : Automatic Solar Synoptic Analyzer
solar cycle prediction

WSA-Enlil + Cone (Dr. Dusan Odstrcil & SWPC)

IPS Solar Wind Reconstruction
(Dr. Bernard Jackson & STELab. of Nagoya Univ.)

GEO environment monitor
L EO satellite drag prediction

polar route SWx monitor

radiation dose prediction

local GIC prediction
local GIC map

local TEC map
local GPS ionospheric error map

local ionospheric model (Rri-2012 + VOACAP + local data)

real-time usable HF frequency
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Research-Activities - support for satellite USEr group e omea™ SCACE

» GEOs Environment Monitor pev2012) » LEOs Satellite Drag Prediction Dev.2013)
v Tsyganenko 2004 & Shue 1998 model v Thermospheric mass density distribution
v’ Latest ACE SW and Kyoto Dst index v Global map, Time series, & Vertical
v Supports KSAT 5 & 6, COMS, MBSat, profile

Intelsat 8, GOES, SDO

[ World Map Time Series Altitude Profile

Geomagnetic Field projected onto XZ plane
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based on Shue et al.'s model(1998) and ACE solar wind hourly data at 2012/06/04 00:00 (UT)



NATIONAL RADIO RESEARCH AGENCY

ResearchActivities - support for aviation USEr group wesemea™ SPACE

» Polar route SWx monitor Dec2013+) » ARMAS-Lite Project (014~
v" A tailor made system - live flight v Automated Radiation Measurements
position tracking (for Korean Air & Asiana Air) for Aviation Safety
v’ provide HF attenuation (D-RAP+PCA) v fly with airplanes of NOAA & NCAR
& radiation dose rate (CARI-6) v' comparison with NAIRAS model

Radio Blackouts Solar Radiation Geomagnetic Storms Polar Route Status
Observation Forecast Observation Forecast Observation Forecast
-48H|-24H|Current Level | 0 [D+1|D+2 -48H|-24H|Current Level| 0 |D+1(D+2
-48H|-24H|Current Level| 0 |D+1|D#2
R1-R2|40%|30%|30% G1 |20%|20%|30%
BRI RO RO I (9% | a% s1|s0| so |st<lo%|1%]1% GL 1160 80 I e ol | 1%
LV BA Ty
Ay ety — Ul
DRAP Monitor

Current Position Effective Dose of Radiation
Flight #
Lat.(°) | Lon.(°) | Elev.(ft) | Current(uSv/h) | Cumulative(uSv)
KAL34 42 -87 12000 0.23 1.5

KAL36 58 92 11000 0.18 2.14
KAL38 z = 5 = 10.8
KAL74 ! =57 11000 1.7/ 3.5
KAL82 - - - - 1.2
KAL86 78 g} 14500 1.75 3.2

KAL94 83 -98 12500 2.3 4.8
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Research-Activities - HF communications PP e

» lonosphere & HF Model @ev: 20139

v IRI-2012 + VOACAP + lonosonde data assimilation
v’ real-time usable HF frequency for airlines, ships, military, etc
v expanded the model coverage to East Asia in 2014
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NationaliPreparation S OnEoracE

» Space Weather Response Guideline (o12)
v'describes possible damages from space weather
v'suggests example actions to prevent/minimize damages
v'5 areas : satellite, airline, navigation, power grid, communications

» National Plan for Space Weather (2012

v'vision : “Safe Korea without Space Weather Disaster”
v'5-year plan (2013-2017)

- provides accurate forecasts & real-time alarms

- develops advanced models

- expands observation networks
- space weather awareness-raising
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NationaliPreparation KOREAN SPACE
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» Space Weather Disaster Management Manual (reb. 2013)

v'space weather was included in the national risk assessment process

v'the government’s official manual was approved

- describes the roles & responsibilities of related ministries and agencies
- removing confusion & increasing efficiency among different organizations

[ President ]

N
National Emergency Management Committee
(Prime Minister)

I
Other a

T Ministry of Science, ICT and Future Planning
Ministries L
I

~
RRA- i ey Korean Space Weather Center
\ J
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Carrington Tracking Facility in Korea KOREAN SPACE

A - A =

" Antenna #1 for:
ACE/DSCOVR

» Satellite Tracking Antenna

v Construct new Cassegrain antenna

(15-meter or bigger) at Jeju, Korea

v One of global tracking network,

serve East Asia region

v 14H in Summer, 10H in Winter season

ACE Ground_Stat:ion :Tracking (4B—hqurs] : Eleg:in:: Mazy [)5: 12(|]D uTe
receiving capabilit - —— i i ; ; .
o . ) Et S S SN
v Well maintained by trained operators s A=l o
(ACE/STEREO/DSCOVR tracking experience) 1
ALL é i ; -

Updated: 2015 May 07V D8:45 UTC NOAA/SWPC Boulder,CO US.
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Carrington Data Center Facility in Korea . korean seace

Primary
Data Center

Internet

Data archive &
dissemination

Real-time
data processing

» Auxiliary Data Center

v New 24x7 & real-time operational

data center at Jeju, Korea

v’ Checking dataset quality, producing
climate records, performing analyses,

& calibrations
v’ Data archive & data disseminations

v New SWx product & service

development
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Carrington Data Center Facility in Korea . korean seace

r = X(T) + (t—1) {X(T) + CI[X(T)]} -, —300s . 80=8T . B0=8nT . 80=8nT
G ol N 7, =500s 6} 1 et 1 e}
Cr v-v, C% (U—vo)% Al Y [y Lo
Ve T Ve Q%VEO Vi T “ ZFGRe_ Em_ Em-,f
[Lee et al., JGR, 2000] ol o=
L2 400 22 6o mloo 2oloo 30Ioo 4oloo 5000 s ' y ' ' ® y ' , '
g EZZ ’ \(sec) 0 1000 ZUDUKEEC)SOOO 4000 5000 0 1000 2000'(m)3000 4000 5000
= oo - v =v0 v = 2*v0 v = 3*v0
e
| S | » L1/L5-Earth simulation database
()
3 E v Adopt an accurate numerical model based on

E the exact analytical solutions

E v" Develop simulation database for various time

Shock formation (at 45Re and L1) histories at L1, where the instantaneous arrival
BO=&8nT
-  p— signal at the Earth is available
iy HiE=a v" Incorporate L5 data into the simulations

t(sec)



Carrington SWx in Korea
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Participants - . o
expected Current activities _ _
» Further possibles in swX

KSWC
(Korea Space
Weather Center)

® SWx Primary Action Agency
® Official SWx announcement
® International Representative

KAIST/SaTReC
(KAIST Sat Tech
Research Center)

KASI
(Korea Astron. &
Space Sci. Ins.)

® Small LEO scientific satellites
® [ P/SST/ESA

® Basic SWx research
® SDO ground station

KHU ® Cubesats (particle detectors)
(Kyung Hee Univ) @ Biggest SWx group
KOPRI ® SWx at Polar (N/S) bases

(Korea Polar
Research Ins.)

® Thermosphere/lonosphere
Research

Other univ,
labs, ...

v KSWC will look for any possibilities

In L5 swXs

v Try to find out financial sources as
the L5 mission has an operation-

purpose

v Encourage an official consortium in

Korea if necessary as a Pl agency
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Why interests in SWx? e KOREAN sPACE

N R > Facts about SWx in Korea....
2% v SK: GG Lat < 40, GM Lat < 307
b
10 }
v NK: GG Lat < 45, GM Lat < 35?
0
1000 1100 1200 1300 1400 1500 1600 1700 v’ Limited in size ~ 1000km x 1200 km
Year
Figure 1. Distribution of auroral records of 11th—18th centuries. * However’ in hiStory,
J .I'l.: (.:\. ‘ Y ;(:; _3{' ;
) 1{( 1V0-30 thelAm?nI of KmyoDyn?at} (918-1391) v 1000-1799. 788 auroral events
2) Choson Wangjo Sillok: the Annals of Choson Dynasty (1392-1910).
N Jeunebo M '/), Bioo: welonedia of 250 volumes. which was oub 1000-1391: 245 events
3) Jeungbo Munheon Bigo: an encyclopedia of 20 volumes, which was pub- [Lee et al, Sol Phys, 2004]
lished Iin 1770 and r?""“‘?d lgter In 1903. B © cf) 1000-1499: only 322 (lat < 55)
4) Seungjeongweon llgr: daily journals written by offictal-scholars i the office all over the world
of the royal secretary during Choson Dynasty. [Krivsky & Pejm, 1988;
P : . http://www.ngdc.noaa.gov/
3) Daedong Yaseung: unofficial history book of 71 volumes, during Choson stp/aeronomy/aurorae.htmi]

Dynasty.


http://www.ngdc.noaa.gov/
http://www.ngdc.noaa.gov/
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Summary WEATHER CENTER

» KSWC will fully support an L5 SWx operation mission,
» secure Carrington tracking facilities,

» establish a new data center which allows real-time process as

well as simulation database,

» and look into swX opportunities with other groups in Korea.

* Timely information about swX plans will be appreciated.

(e.qg., appropriate partners and financial sources in Korea)
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http://www.spaceweather.go.kr/

Thank you!

Sunhak Hong, (sunhak.hong@korea.kr)
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