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Brief History & Vision of KMA

Introduction of Services

Seismicity in Korea
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Vision.and Mission

FE VISION 2020

f VISION ‘

L )
To ensure public safety by minimizing earthquake hazard through e
arthquake and tsunami monitoring

. MISSION |

L )

[ Accurate earthquake information & prompt notification ]
— T e TR e G0
Implementation of Nati National earthquake-t Goal-oriented long-ter
onal earthquake-tsuna sunami response of i m technology develop
mi Early Response Syl nstitutional strengthe | ¢ |

stem ning men
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General Affairs Div.
Observation

: Infrastructure Bureau : :
Coor‘li?ggtlig% aBnudreau Forecast Bureau ion Policy Di C'"“Ete Science
* Observation Policy Div. ureau

- A : e * Measurement Technology Div. ] e
* Planning and Finance Div. * Forecast Policy Div. « Information and Communication * Climate Policy Div.

» Organization and Management * Chief Forecasters Div.(4) Technology * Climate Prediction Div.
Innovation Div. « Forecast Technology and + National Center for Meteorological * Marine Meteorology Div.
* Research and Development Div. Analysis Div. Supercomputer + Climate Change

* International Cooperation Div. « National Typhoon Center Director General for Monitoring Div.
* Meteorological Disaster 7 Earthquake & Volcano ~
Prevention Team

« Earthquake Volcano Policy Div.
» Earthquake & Volcano Monitoring Div.

[ I ] I [

[
Regional Office of National Institute of National Meteorological Aviation
Meteorology Meteorological Sciences Satellite Center Weather Radar Center Meteorological Office

Meteorological Service
Promotion Bureau

* Meteorological Service
Policy Div.

» Human Resources
Development Div.

« National Climate Data Center

* Big Data Application Team

« Seoul Metropolitan Office * Research Planning and « Satellite Planning Div. * Radar Planning Team * Planning and General Affairs Div.
of Meteorology Management Div. + Satellite Operation Div. « Radar Operation Div. « Observation and Forecast Div.

« Busan * Global Environment System « Satellite Analysis Div. « Radar Analysis Div. « Information and Technology Div.

- Gwangju Research Div. - Satellite Development Team - Air Navigation Meteorology Team

« Daejeon * Environment Meteorology + Airport Weather Station(4)

« Gangwon Research Div. « Airport Weather Office(3)

* Applied Meteorology Research Div.
* Observation Research Div.

Numerical Modeling Bureau

* Numerical Model Research Div.
* Numerical Model Development Div.
. * Numerical Data Application Div.
Korea Meteorological | - Climate Research Div.

Administration

* Jeju




Start of earthquake observations

2006
2007

2015

Suspension of observation

World-standard seismograph network installed in Seoul
Analog seismic network constructed

Earthquake division was newly established

Digital seismic network constructed

Earthquake division divided into two divisions

- Earthquake Planning Division / Earthquake Detection Division
Ocean Bottom Seismometer installed

Earthquake division elevated to Bureau level

- Director General for Earthquake appointed

Current Status
- 1 Director-General, 2 divisions, 1 laboratory
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Domestic Earthquakes

Alerts Magnitude Time
Inland ML2 3.5 ithi
Earthquake Flash WIﬂTm
Ocean area) ML = 4.0) 2 min.
Earthquake Information - ML 2 2.0) Wlﬂjm
5 min.
Within
i - >
Early Earthquake Warning ML = 5.0) 50 Sec.
Tsunami
What When Time
Tsunami ML27.0&
Watch Expected wave height 0.5~1.0m within
Tsunami ML27.5& 10 min
Warning Expected wave height over 1.0m)




Analysis System

USGS, JMA, C
EA...

Information

* PC COMM.

« MULTI FAX

* SMS

* E-mail

« KMA website

* KMA portal

» Broadcast media

o
/‘b\;_ ‘ -
%
) _t/"
FAX (/ Ngtgrl]cqzatlon §y
SMS/MMS
SNS
Internet
[ ! l
g ¢ =
D >l
E-mail FAX Computer

\

Notification

/

71N\

* Earthquake flash in 2min.
* Earthquake information in 5min.

-

" Total User: 1,5
00 persons

[ Divisions
| of KMA

[ Governmental
| organizations

-
Local
_governments

[ Related
| organizations

[ Media

organizations

Public

— Direct

— indirect
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Earthquake

Geophysical

Earthquake ,
observation

data statistics

Observation Earthquake event, Wav

network data

Earthquake occurrence
year/area,

search by scale

eform download

Device, Location, His
tory etc.,

“All about seismic and geophysical data”

Station @ Channels

| Gl HE BHN BHZ HHE HHN HHZ

[ FNa  HEE HEN HHZ

Observatory 0 I
[l xBx  BHE BHN BHZ HHE HHN HHZ
Network | Channels | Sampled Channels | Staring Date | Ending Date
AC 6| 6] 2009355 2011019
AD 168 | 18 200240 202187
Chart Data E | »|  aus| 0036
AF 3| 59 20108 2012306
A6 1| 18] 2010144 | 2012306
Plot Data _——— l

==

Data analysis

ution

-----

;;;;;

arthquake-related inst™

Explore Data

o O i R

View Report

» Academic research Statistics

Filter Result

» GEEED

http://necis.kma.go.kr

Statistics
Report J % s
Alert & Notify %*I-_—] "—'—




' MA Selsmol allNetwork
( 124°E 128°E 132°E \
wn- : ' 4o Sensor type m

)
o Very Broadband
@ Borehole(Broad+Acc)  37Ea
‘a Sy Broadband 11

# Total 145 Ea

Broadband(Borehole) 32
Short-period 31
- Accelerometer 56
Accelerometer(Borehole) 14

36°N - - 36°N

; Broad-band Short-period  Accelerometer

1
124°E 128°E 132°E
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<STS-1> <STS-2> <STS-2.5> < CMG-3T >
Shortperiod

< CMG-3TB >

< SS-1 > 4

. < ES-DH >
Q) o esereak cMG-40T-1 >




< Q4120 > <Q730 >

< Q330S > < Q330HRS >
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@ KEPRI 15Ea

&3 l. KIGAM 37€a

@ pYCA -
@ B
PYC
1580 @
> @ e

H
wiu2

@ KINS 4Ea

Institute

KMA 145
KIGAM 38
KEPRI 13

KINS 4

* KMA : Korea Meteorological Administration

* KIGAM : Korea Institute of Geoscience and Mineral R
esources

* KEPRI : Korea Electric Power Research Institute

* KINS : Korea Institute of Nuclear Safety
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32°N -

28°N
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Institute

JMA 22
Japan
NIED 12
_ CEA 12
China
IRIS 3

*JMA : Japan Meteorological Administration

* NIED : National Research Institute for Earth Science
and Disaster Prevention in Japan

* CEA : China Earthquake Administration

*IRIS : Incorporated Research Institutions for Seismolo

gy
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From 1990 to 2010 by USGS
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From 1978 to 2015
The number of ear ‘ iai '
IQuakos ocourets o Analog Observation Digital Observaton |

____________ M22.0  —
M23.0 -J
80
60
dverage

40

20 ...........

O .|||II|I||; | MM 1]

78 80 85 00 05 10 15  Yyear
Annual Average
Occurrence
78~98(Analog Obs.) 99~15(Digital Obs.)
‘ D Korea Meteorolo M=>2.0 19.2 47.6
Administration
M=3.0 8.8 9.4 _oo .
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Biggest Earthquakes

acju, North Pyongan P
rovince
980

Bakryung island
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M5.1(2014.4.1)

angju ort eyong

Hongseong ang Provmce
M5.0(1978.10.7) 7

(4hUjU du

- 023 -



e T ——

e Vmun st

Korea Meteorological
Administration

- 24 -



@ Recent/Ea qmgage,mu(@ re-a']

KEIS v5.3 orbmonrtd: :3838

File Wiew Amp Time

| 35EY [CIG

| B5XY  /PHA2

| 3R%H /YOC

| 507 /DAU ok

7:01:07:00 2015357:01:08:00 2015357:01:09:00 2015357:01:10:00 2015357:01:11:00 2015357:01:12:00 2015357:0

_1 ZSHF(ZN)/DAG2 - by,

| 552N /GUS

| HE9Z /SMKB

I HER0  PUA

| BEEF(F)/IE02

| HSWF /CHO

| HERS 1JAS

| 5oy [IMS

| 5538 1JEU

_| H21% /GOCB

| #5&%  /SUCA

I HE4¥ /NAWB MMWMMWMM*%"]

I AHYUY  [HAMB !

I ZYAHE  /KCH

_I Zd4¥d  [HAC

701 :07:00 2015357:01:08:00 2015357:01:09:00 2015357 l ‘Il] 00 2015357:01:11:00 2015357:01:12:00 2015357:0

| 488 /CHR

' aume —m‘_
Origin Time : 2015. 12. 22. 04:31:25 Al ikl 0
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ana

Epicenter : 9km North of Jeonbuk lksan j::;iz '7:::

Magnitude : 3.9
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@ lksan Earthquak?

Traces v |

dbpick: knsn

v Filter: N v ) _Add Arrivals | Add Time Mrk)

0 nmisA2

a

= Ol At ksa nez]
;' -400000000 nmish2

100000000 nmis*2
2AF Gus HeZ)
-200000000 misA2
200000 nmisec -

& 3= JE02 HHZ]
-200000 nmisec
150000000 nr/s*2
2O pua HGz-
50000000 nmis2 -
uuuuuuuuuu

2 AF kisA HGZ

-90000000 nm/s*2
150000000 nm/s*2

Y 2 pora HazZ ]|
130000000 nmis*2 |

300000 rsee -
M B Zsmks HHZ
~200000 nmisec

400000 nmisec

200000 -
Z == KOJ2 ELZ]

-200000 nm/sec

LU NMJsec
100000

= 19 S MnD HHZ

-100000 nm/sec

50000 nmisec
Jé;' % JEU ELZ ]

-50000 nmisec
-158000000

150000000
SUCA HGZ |
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200NN nmisee
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19:31:55.000

2015355 2015355
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lksan Earthquak

Event Analysis
= dblocz I

Eile View Help
11/03/2015  Next group from |12/21/2015 19:32:11.329 I unassociated only 12/21/2015
=i
1 -
Next| Previous| Regroup| From first unassoc| after last assoc| Time-window l 630 orid # I Find
12/21/2015 (355) 19:31:28.207
3]
oUS 0.137 19:31:24.500 19:31&50.019 19:31:25.500 19:31:26 19:31:26.500
BUYB 0.252 EI i
JEO2 0.290 0.0 Sqﬂ
PUA 0.348 0.049 __£I
KHSA 0.437 ﬂD.DUS
PORA 0.440 U.DOE!
SHKB 0.462 .HO.UUB
=
K0J2 0.475 ﬂ
HHD 0.479 ﬂ
JEU  0.529 Pl _oos1
=T
suca 0.666 ﬂ
NAWB 0.702 ﬂ
GOCB 0.732 E]
0YDB 0.736 ﬂ 7
order predicted !
Select all| Ignore All| Ignore associated| Mark associated| Unmark| Zoom out| Original zoom| Show Map with reporting stations|
Origins: 4 Mark reviewed ~ Leave as-is ~ Mark NOT reviewed
orid Keep Prefor Etype evid lat lon tine depth dtype sdobs auth nass ndef ml mub algorithe &Y
1013 Keep v - 684 36,0228 126,9529 12/21/2015 (355) 19:31:24,79706 11,7893 f 0,1679 oallbg 48 48 dbgenloc:iasp9l
1014 Keep v - 684 36,0224 126,9511 12/21/2015 (355) 19:31:24,80475 10,1696 f 0,3769 oallbg 91 86 dbgenloc:iasp9l
1015 Keep * - 684 36,0256 126,950T 12/21/2015 (355) 19:31:24,81361 9.2372 f 0,3638 oallbg 108 102 dbgenloc:iasp9l
1017 Drop v - 684 36,0243 126,9503 12/21/2015 (355) 19:31:25,02713 11,0374 f 0,0219 KMA:rtMl il 33l locsat : iasp91
1018 Drop v - 684 36,0232 126,9503 12/21/2015 (355) 19:31:25,00383 11,2835 f 0,0336 KMA:rtMl 8 8 3.40 locsat :iasp91
_ Drop v - 634 36,0222 126,9503 12/21/2015 (355) 19:31:25,01287 11,3076 f 0,0314 KMA:rtMl i T 3.48 locsat : iasp91 -
dblocsatz iaspol [T Starting location: | Depth [9.237Z I Fix Depth Maximum Iterations View results
40
options Station Latitude |36.0256 Longitude |[126.9507 R = (R View magnitude results
Channels First #
W Arrivals M Detections M Predicted _! Synchronize oo |1 |40 Further| Selected channels Show waveforms | Hide waveforms
Korea Meteorc . . :
. . |busy: rearranging arrivals to show residuals for 1020 | Vi
Administration ,
Next | Locate | associate | Ssave | waveforms | Map | Database |

-7 -



File Maps Waveforms ~ Events ® Stations NextEvent | PrevEvent I NextMap | QUIT “

T date time Rmlmbms ndef region
5] 2015341¢12707) 16324312 r 4,7 g8 KYU?HU, JAPAN
2015342¢12/08) 023156342 r 1.4 & SOUTH KOREA
2015342(12/08) 03309351 r 1,0 6 SOUTH KOREA
2015342¢12/08) 09327155 r 3.8 82 KYUSHU, JAPAN
2015342(12/08) 223157343 2,1 S SOUTH KOREA
2015343¢12/09) 083126137 r 0:7 & SOUTH KOREA
2015343(12/09) 10327357 4.3 25 KYUSHU, JAPAN
o ST
2015343¢12/09) 13;42;19 1:‘3 13 SHIKOKU, JAPAN
2015343(12/09) 17330317 r 0,6 6 YELLOW SEA
2015344(12/10) 023159113 r 0:‘3 7 SOUTH KOREA
2015344(12/10) 16325317 r 1,9 8 SOUTH KOREA
2015345(12/11) 03324338 r 1,6 & SOUTH KOREA
2015345(12/11) 163150350 r 1,8 12 YELLOW SEA
2015346(12/12) 07333331 r 1.4 S NORTH KOREA
2015346(12/12) 22304334 r 2,5 S SOUTH KOREA
2015347(12/13) 01154311 27 HOKKAIDO, JQPQN REGIO
2015347(12/13) 03326316 r 1,1 6 SOUTH KOREA
2015347(12/13) 14301301 r 1,0 4 SOUTH KOREA
2015347(12/13) 15300316 r 0,8 6 YELLOW SEA
2015348(12/14) 03107140 1.8 § SOUTH KOREA
2015348(12/14) 03308359 r 1,1 S SOUTH KOREA
2015348(12/14) 21300327 r 1,6 S SOUTH KOREA
2015349(12/15) 00321326 14 BONIN ISLANDS, JAPAN
2015349(12/15) 01353347 r 1,1 § SOUTH KOREA
2015349(12/15) 03319302 r 0,8 S SOUTH KOREA
2015350(12/16) 03320319 r 1,5 8 SOUTH KOREA
2015351(12/17) 02159318 r 1,7 12 SOUTH KOREA
2015351(12/17) 033100341 1.8 S SOUTH KOREA
2015351(12/17) 12146359 20 OFF COAST OF EASTERN
R olier 52 M
305320 r O
2015352(12/18) 05357334 r 1,2 20 SOUTH KOREA
2015352(12/18) 093100324 1.4 417 SOUTH KOREA
2015352(12/18) 09315329 r 1,3 14 SOUTH KOREA
2015352(12/18) 13300322 0.7 11 NORTH KOREA
2015353(12/19) 00315:20 r 11 HOKKAIDO, JAPAN REGIO
2015352(12/19) 00315356 11 EASTERN HONSHU, JAPAN
2015353¢12/19) 02351340 r 0,8 S SOUTH KOREA
2015353(12/19) 03306351 r 0.7 & SOUTH KOREA
2015353(12/19) 03331123 1.2 8 SOUTH KOREA
20153532(12/19) 08140318 r 1,0 § SOUTH KOREAR
2015353(12/19) 09100122 1.3 13 SOUTH KOREA
2015352(12/19) 09315321 1.1 12 SOUTH KOREA
2015353(12/19) 09130110 1,9 & SEA OF JAPAN
20163532(12/19) 09145340 r 0,6 4 NORTH KOREA
2015353¢12/19) 19300320 r 0,9 16 NORTH KOREA
2015354(12/20) 01307352 r 1,1 6 NORTH KOREAR
2015354(12/20) 033146310 r 2,3 11 NORTH KOREA
2015354(12/20) 09132346 r 2,5 14 OFF COAST OF EASTERN
s et 0k mmies
359356 r 1,
-1 12016355¢12/21)> 19331225 r 3.5 7 SOUTH KOREA
2015355(12/21) 19331325 3,5 7 SOUTH KOREA
6,0222, lon = 126,9503, depth = 11,3076
nnd = 1020 nhass = 7, evid = 684
e auth = KHR*r’*tMl, algorithm = locsatiiaspdl,
laten 33135 minutes
2015355(12/21) 193131324 4,2 92 SOUTH KOREA
at = 36,0273, ion = 126 9509, depth = 7,9823
orid = 1019, nass = 99, evid = 684
0 auth = oalDbng, algorithm = dbgenloctiaspdl,
o .A 4 ; i 319 minutes
- - b g 9 ) 2015355(12/21) 19331324 4,2 102 SOUTH KOREA
a0 E at = 36,0256, lon = 126,9507, depth = 9,237
omd = 1015, nass = 108, evid = 634
auth = oalDGng, algorﬂ’:hm = dbgenloctiasp9l,
latency = 63132 minutes
2015355(12/21) 19131324 4,0 86 SOUTH KOREA
= 36,0224, ion = 126 9511, depth = 10,1696
or'iel = 1014, nass = 91, evid = 684
auth = oalDbng, algorithm = dbgenloctiasp9l,
laten: 6332 mmutes
2015355(12/21) 19331324 3,9 48 SOUTH KOREA
Korea Meteoro| . - lat = 36,0225, lon = i26.9529, deptn = 11,7693
orid = 1013, nass = 48, evid =
[y (3 ] - W auth = 0alDbgMl, algorithm = dbgenloctiasp9l,
Administration] ™

Status: Time: 2015355(12/21) 19:39:00 Gmt, 00:00:16 since last update, 00:07:35 since last event
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Kumamoto EanthquakelinfJapan

il

dbpic nsn

Traces v ) _Add Arrivals | Add Time Mrk
SULLUUU nmissec TH H

YKDB HHZ

S000000 nmisec

BUS2 HHZ ]

2000000 nmisec

YNDB HHZ'|
—2000000 -
—ANANNNN nenloa.

S00000 nmise:
MAS ELZ}
—500000 nmisec

2000000 nmisec

GMDB HHZ
—2000000 nmisec |

4000000 nmisec

DAG2 HHZ]

2000000 nmsec |

JJU HHZ
—2000000 nmisec

400000 nmisec
PHAZ ELZ
—4NNNNN nrafzec -

2000000 nmisec
ULJ2 HHZ
—2000000 nmisec

—20NNNNN nmizer

2000000 nmisec
CHJ2 HHZ
—2000000 nmisec |

I

Ad min ISt ratlon 16:26:00.000 16:26:00.000 16:30:00.000 16:32:00.000 16:34:00.000

2016106 2016106 2016106 2016106 2016106




Event Analysis

dblocz
Eile View Help
4/15/2016  Next group from |4/1 5/2016 16:25:50.955 I unassociated only 5/15/2016
—_— F
Ji -
Next| Previous| Regroup| From first unassoc| after last assoc| Time-window | 630 orid # | Find
4/15/2016 (106) 16:25:49.854
3|
YKDB  2.762 5:00 ﬂ_0394 16:25:10 16:25:20 16:25:30 15:2|5:40
BUS2 2.815 HJ.OSD U.DE_I
g |
YHNDB 2.958 B]-D.MB
HAS 2.994 EI»IJ.ZSD
GHDB  3.151 ﬂ-n.zos
L4
DAG2 3.356 D.21iﬂ
JJU 3.579 0.386 ,ﬂ
PHA2 3.596 ﬂDAUSS
»
uLJ2 4.072 D.13‘_ﬂ
JE02  4.254 o.459_ﬂ
CHJ2 4.682 0442 ﬂ
5
ULDB 4.701 EI-U.Z?Z
5:00 = 16:25:10 16:25:20 16:25:30 16:26:40
order predicted 1
Select all| Ignore &ll| Ignore associated| Mark associated| Unmark|Zoom out| Original zoom| Show Map with reporting stations|
Origins: 4 Mark reviewed ~ Leave as-is ~ Mark NOT reviewed
orid Keep Prefor Etype evid lat lon tine depth dtype sdobs auth nass ndef ml wb algorithm 5y
6 Drop v - 6 32,7804 130,74968 4/15/2016 (106) 16:25:03,T1096 0,0000 f 1.7484 KMA:rtMIMb 13 13 7.70 5,65 locsat:iasp81
Save + - 6 32,7813 130,7487 4/15/2016 (106) 16:25:04,17963 3.7772 f 0,3006 KMA:rtMIMb 13 13 T7.70 4.93 locsat:iasp91
dblocsat2 iaspor Startin S tion: Depth I Fix Depth Maximum Iterations View results
40
options Station| Latitude |35.2486 Longitude [129.1125 [ View magnitude results
Channels First  #
Korea Meteoro W Arrivals M Detections M Predicted _! Swynchronize oot |1 |40 Further| Selected channels Show waveforms | Hide waveforms

Administrationl|busy: rearranging arrivals to show residuals for 7

Next | Locate | associate | save | waveforms | map |

Database |

i




Korea Meteorol

Administration|-

MAFEZ
File Maps Waveforms ~ Events ® Stations MNextEvent | PrevEvent | NextMap | QIT “

P ‘_ date time Rmlmbms ndef region

3 ." : ' 2016106¢04/15) 16325304 r 7,7 4,9 413 KYUSHU, JAPAN
£ - 2016136(05/15) 03156155 r 4,2 58 NORTHWEST OF RYUKYU I
2016106(04/15) 163125304 7,7 4,9 13 KYUSHU, JAPAN
lat = 32,7813, lon = 130, 7437, depth = 3,7772
orid = 7, nass = 13, evid =
auth = KHMA$rtMlMb, algomthm = locsatiiasp9l,
latency = 29 days 15,0 hours
M ! -

Status: Time: 2016136(05/15) 07:32:12 Gmt, 00:00:42 since last update, 03:35:17 since last event
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@ Real time monitoring of the long-period wave in the coast

- through ultrasonic wave-height meter, wager gauge and CCTV

Korea Meteorological
Administration

Observation system for
coastal disaster prevention

at 18 stations

Vs

46 tidal stations of KHOA

™

J

Sea surveillance CCTV
at 24 stations

~

J

Ultrasonic wave gauge in
Ulleung island

~
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€71 nami Damage .

(11993 July 12 (M=7.8)
/ - Casualty : None
- Ship Damage : 35
(11983 May 26 (M=7.7)

- -Death:1 Missing : 2
- Ship Damage : 81

7 \ Ullgymota
O SEQUL TOKYO
w\w
.
o o
-~

4
.
Fuluoka

7

Damage of Tsunami(Imwon port)

Korea Meteorological
Administration
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Tsunami/Monitori
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@ Forecasting tsunami arrival and height of waves in 90 sea areas throughout the country
@ Building up database of 6,000 epicenters with a magnitude range of 6 to 9 in the sea area

around the Korean Peninsula
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Administraton
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Tsunami Scenario DB

—>| DBsearch — Tsunami ?

lyes

Expected
tsunami arrival
time
& wave height

Tsunami information from JMA & PTWC through GTS

>

Notification

Korea Meteorological
Administration
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L

Volcano Monitoring

data etc.

@ Monitoring volcanoes around Korea Peninsula by collecting Tokyo VAAC & KMA satellite

Issue special report on volcanic ash using Volcanic Ash Dispersion Forecasting System

| Anchorage VAAC

a : 1 A/ —/
£
as f . l
: %
A &‘\
4:\
Darwin, VAAC K '{‘ |Washington VAAC

< Tokyo VAAC reglon >

Concentration: 2015-05-29 00:00 UTC (¢ 5000“‘ _

3 Concentration: 2015-05-29 12:00 UTC (5000m 3
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< Satellite Image of Slnmoedake Volcano Eruptlon( 11.1.26) >
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< Volcanic Ash Dispersion Forecastlng of Guchmoerabusma Volcano Eruption(‘15.5. 29) >
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