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USGS Pasadena AfRAE Z2|ZL|0F ZICHSHCaltech)d) ZHE |
OF XIZIH=T, GPS #H=YS 2ot X[UHRAE HAlGIHH G2 2|zl |ote] X|ZIXHsH Xz
TICHE0l tiet MEE MESeIT) 450 o7He] X[TIHEA, 14004702] GPS #EA H A=g #H2| &
Ot ESH USGSS| XITIZRTIZHAAHIEEW) iU 2HS =

(Southern California Earthquake Center)2t &7/ X|ZIHTLE alictn AS7t Ql2s wRstl QUOH,
30FO| Q12 ESC(RIXIntSHIE), SAFRR(MHMAS et wetdS 2

OfL|2} ESC= XITIZAIRE A7t SAFRR= AtXIXs A+t 2ilES SER0tz XM&ot= HFE FTst
1 ok

ARLXS2 K| HSHKIHSH X&), nX|FISHPaleoseismology) S, e XZHAES H7|oh= SX|
SH(Geodetic) A7, &= LM X|TI9] A7 YIXIE ZAfste EEX X|Xl(Earthquake probabiliies)
AT, Kok XA7%E, ©HE X AY 59 X2 ¢+, HEHY 2’22 #E5h= Rupture Physics,
S 2

RILPMA XEE 259 =8 TAfsh= Ground shaking, XIXIZE7|EE S A7t IHAIE sfetrt

—_

Al ZIY, 72, 2 Al S 72 4.0 0[5ke] X[ZEM=2 90= OfLHoll 1XF 2440| 2tz = 2%t
EAZak= 120% OlUjo] SEECE 72 1.8 012 &l X|Z2 SHO|X|of HEE Hxettt.



RN e P2 L)

029 XITIZHEANA-E ofs dhMetr XITc22H Q1FD} IS ESotk= 27F XIRIXeH M2
D203 F oVEX|2 JHE0] ARERICH 0= oA XIZIXHsH 2l 7Hs40] 7+ =2 Malier X
S(California, Washington, Oregon )01l EEW A|AEIS =610 2G5t Qlo), QIE T} e ES
St= 0| =2 =Ao0|ct,

2006~2009 30 1A R&D 77t ARIZRID, HEE= HSUE JHMGIRICE 2009~2012E

ol Al 2SS AlAfotn, A2|ZL|0F X[He| Demo AAY 2F2 2012 180l AXGIY2,

Demo AAE! 2E2 2015 12801 A|A=IUCE

ZHE| L L|OFX|RIZAFZ(CGES, California Geological Survey), Z42|ZL|0tZ 1t SHCaltech, California
Institute of Technology), Z42|XL|O0RHHIHE=X(CalOES, California Office of Emergency Services), H
22|t sta(University of California at Berkeley), AIEICHSEm(University of Washington at Seattle), 2

2HZACH St (University of Oregon) S0 X|RIZ7 | AEA|AE JHER| RH045HCE

ANSS(Advanced National Seismic System)

AT o= Hafet MEst 24 YEE MEXI0A HSoiH, HEAse GHMEES fle Az2
AIESI=S ol UTH ANSS2 2571 O|= L =R tfsto] &0o45tod 20004 HEl= %, 0= 70071
ol ndgs XX HA=AE F7t= AX[GIUCE. F2 sl 22|, U8, wtet - St S+ HXX[Es
SHOR ofth. §IXf 70007 Ol¢e| ngs XTI H=US FAlot, X ZAl & M A6t
2 AT Y Al 24 2EE MlEotn 2 2= YA IXSE Soke ol 284t

M

o
0ok
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o

ENS(Earthquake Notification Service): X|XI 2HAA| B My 2 m=2 724

ShakeMaps: FIMIZA| XIZ! LA 2 Lo ZIEE2RE HES

ShakeCast: AFS3HEl ShakeMap KMl& 22 ALO| AFZXI0|A| BHAIE shaking level S I

ol &8 HE MS

PAGER: ™ MAOIA Tlai7t off&l=l= KIEN LAl ZiS(Shaking)ah mIsH
S22 30z O|Uioll = YEE Mot HAIez HH0|EE. 0] =0

N [ha} TISHE Q= ARRMAXIS EAIS Hafstm, ARl ZMA ml5E =5
> - Did You Feel t?: XIZIS #38t AlZ¥S O] HO(SNS S)oj| o8t Rl 2R =ot EH0XS S5t
T of ZhA

Real—time Feeds and Data: CFfSH ZOHO| H|0|E HMZ

CISN Display: 712! ALSXIS01A & MARIM LHlst= XITlE SEsire L3 AZEY0

- Earthquake Data: 2+& X|TIEA X2 & S X2 M
- Info By Region: X|=0{ A BAX|SHS MEEHH, AAKIE, XXM, X9 ALRA HE S| HS

NetQuakes: =AIX|SQ| XZA=LS St XX HHMS XH2sS 20t HefoiAn =Fst
O, Xy ol= mish ofl=at = ddol S8 71EE MEohr| st JidE. 0] HHl= 7t
g 2l S5 d= & stuo] YA o] elEloz HESHH XA=E S4E
X

=
* Earthquake Summary Posters: 32 X|ZI 214 0|5 A&oHA| 2 HEE ZAH FEH2 MEg

= ShakeAlert A|AE!
ShakeAlerte 2 HEIE 0|2 X|TER7|GEAAE 20123 122E A2 L0} X[HO| A4=0| At
XS0 HIAE ZATE E2510 QT ShakeAlert AJAEI0] 0|2&= XX CFE X|FIQ| &
ST HHELC HERS ZEAMA-2 oY FEE odotn 2= =0, ShakeAlert AAEIZ

Ngez dAZRACE tes FES2RE9] 72|0f vl

1, BE XY2 =N ez 2gEn HEY

Rupture 2€I0| &7t5t1 Olsste g 5]
upture, MZH SO0i| b THAEE 7] mZ20l od2f X
_I

R
B Mt g Btk £712E 2y XS BX| S ©E0] BEN, AARI 333 o3 59 29

of ek ZHEfHez ZgE,

ShakeAlert A|ARIS ZH |0} £E&F XTI HIEYA(CISN, California Integrated Seismic Network)2f
400702 1 NE ZXITls MME 0[&5t0 X[TIE EXlotl UCh HEY RTUE= LA EHX[GE2
o 7

o
10km ZHA, A Q[ZX[S2 20km 714, 11 2| X|H=2 40km HAS] HEA ZF AH2lE FAlskL T,

% CISN2 USGS, State of California, Caltech, University of California at Berkeley?t &216t1 Advanced National Seismic
System (ANSS)& T+&at= 7712l XY UEYA & st

=.
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> AJAE 7HM

2016E 28 1Y USGSet 55 HUXSS KM ShakeAlert &7 |4 Algl HAZ ZAH2|ZZL|O} 0]
A 2%sta QUL 0] ‘production prototype 2 HEAQ1 0153t 2EMAZ XFetHo= SILE A
£ & BA XISET AAEES HAGIRIE 0] AAEE S FE(Public Warning)E OF&] ~dliotX|
O

2oLt 2f 2008 9| A4 JHUXIOIA £44 27t MSEC

» AL >
USGS et Al X7 |As K MBS U5i0] tdemelry AIAE @iT8j0lS, AlS 74 EAL 5
ldlecomS ZE S8 NIELHE ZASIT QoD Clest SAI A 152 Ysiol BT, P 2ic]9. o :
X =HOb @A DSL, 21012, 22 QI partner systems S CIUGH &t diHs XI5k QlCt, oft

oo

rESH XA
ARIR7 |22 M M2 3 ojufofl 712 MEBF MZ(0l: shaking expected, light/strong shaking
expected)oh= 1xF E2(primary message’)2f X210t TIFA| X[&ets HHE L5610 AMsh

22 H&sh= 2Xt EE('second message)2 2EA| MAIS 251 UCH

PRIZIRT|IEE H3H 2F Al
20143 La Habra X| 22 5.1) &M A| 27| 227 L z|0] ZH2|ZL|of oA H|LHPasadena)of &
otz Al XK Test Users)= XTI =2 6 Mo ZEE 2IRUTE 2014 South Napa X[ &2 6.0)
deA Alos R7|ZETt UF S0 22|20t HER/o] 226 AR HTest Users)= XIZIS T4}

Mol Z2E ERICHL 27|22 LB floto] 4] ASA EHXUF X200 2R £ A5y

=L
ZEHEO| AREH, HE

-~ O

i
o
Ral
[l
&
N
o
fi
iy
—Ho
_O'I_
2
0z
[y
5
=
Z
I'ﬂ

TEAO| EIX| AL} 20}

| shakeAlerte] EAaE

La Habra XIZ(T+2 5.1) South Napa X|ZI(T#2 6.0)
20144 32 282 9:09 pm Al 20144 8 24 3:20 am 24
ShakeAlert 241 A|Z2+ ShakeAlert A1 A|Zt
09:09:42.3 = EX|(Origin time) 10:20:44.4 Z|= EX|(Origin time)
09:09:46.3 4% 0| A|x Z (15t Alert) 10:20:49.5 5_ 0|T Z|Zx 2= LH(1st Alert)
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ShakeAlert AFEXt= user interfaceS E610{ 27| 4EHEE A

2t =2 g AE0| J8E AMEXA AR Foll=E 27|

dE xS T

RI|EE AZ20[M 23 Ex

(https: //www.youtube.com/watch?v=gKJOMBfldus)

1) AIsC2 X|2I0| Yiet= F0| HFE AT2I0f =1, AL
o= FYo2EH XTIt M7= 20| FAF

2) @& mtEM(fault rupture)2] 0|50] FXE
3) AIXEe] S QIX[7F GPSE E5t0 FXE,
4) XIRmp7t E25tel= oS AlZHE)
5) 31 Yx|9 o= El=
6) KT oY
7) Xe 2R J|1E=H
S 2E50! 742 1M €125 On-Site, Elarms, Virtual

Shake Alert ¥112|52 FISHES0|Ct,

SeismologistO|Ct, 0|2 X

|ZI8H% A A(PoNt source)2 XIZIMOR 023510 Z7|ZEE waisin

QIC} On—Site Y12|E0| EA &7} H211 Virtual Seismologist? | AN S E 7} =L
Sl HIAEZQ! 2N Y2|EE FinDer?ld|, 0= X|RISHA M AA(Line source)E KRR Z 0]
ol 27 |EHE wgsh= AIAHI0

sf 2 ZHIE0! Mt} €1n2|E2 GPSlip, Glarms, BEFORESO|1L, 0|2 =X[StAQl Q6 o
S(Finite faul)2 XIZECZ 085t X7|1ZEE LUPot= Le|B0ICt. 4Mth Le|E2 FinDer—
BEFORES?IH, 0l= Ret &S XIXIRCE 0|80t 27|42 E Ydote Ye|S0|ch
ShakeAlert A|AE! HIO|E] REXRE= 37K 7|2 LT2|S0] Finite Fault Model(R3EERE) S Z2H

2S(Decision Module)di| 245104 AF2=ICt,

A

ol
0%

EEWE =01 L2 O|Uol St =8 0ol H2E MSsh=s MAZI, J2AIZE2 TS

7|2t JEAIAYO| HE K20 292 Aolnt SHR XTI [EE AlAe| 2HE flotof &

YA Ao e =Y, XTARRE EMAAGVIX] A&et HEAA 7=, Y, A2 25 0t
(@)

=
20| W FEHECS IS HEE AnalE, £7IZBE S5 ASKISS R 5t

EEWE M2 2087} ofLict 1981E0] USGS2| Doug Given, 1985E01 Cal—Tech@| Tom
Heatonw =7t 0]0] &l HAFS AIRGIR7 (0] HHE X|A2 S5 22 MEH X|RR7|EHet=
IHEE AL, ARE G 52 ME £ 3 = HH|Q| M5 0|22 /o] X[HE 20T

e SfF7H AZict S X[E=7 | FEAIAH0|A

3 e
Z|x XM= ol== GO|Ef ~4lof 1, YnelE 2400 &4 0.7=7F 42%k=0|, Ol= 240 H
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5t Z40|C}. Kinemetrics AfOIA] 7HEHE! Q330S 7|2AIE X|IFIX7|EEE
=]

Plotd AfEstRen, =2 S AlZts 1= o[z SR USGSl X[EIx7|EE 24 Zuk= WY
= US St 249 AZAHS 20004 F)0i|A| HEEICE MERIS] A17F H7[0f HMEEE XA
2 79| Ystx| =ttt

Ax| L 2F offAto] ol EU%7| R0 ZIZXHHEXHCBS, Cell Broadcasting System)2| 20|
5 0| 4GOIM 5G2 HAZIH, HEAIZE XA 2X17F XIHAAE |

_/'\_
2 Sl At X[TZ7|ZE Mu|A AlRlof 2st0] FoE ARl
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= ShakeMap

I ANSSOIM RIZ3Hs XIzl 24211 XIZ12 ofF, | ShakeMapel &E FEHHIA 7E
WAL, WMOISR AXiHoE TR SEE
ShakeMap2 XIZILHAY 015 ZHHA SIS LAMAI7I= XIRISS KistoR Holsh Z0lth ol A
S TS, TaH A 2 BB Mo S Jksst
Ct. ShakeMap2 XIZIH 015 1 O|U{Ol KISHSSS LIEHNZT|0), BIAAl TS 98t X% Ao

2 ==30| =t
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Tl(epicenter) HE= XITIQ] ARES AAE &, X|ITS(shaking)0| MY et XAIES 2l0[stR| =

Ch XITl2 25T Zdatr|of tit2 X|ITQl Z2, mfdle ZY=EE 160km EoZE

HAIGH | SHTt mpEESHRupture direction)Tt X|H 2 X2 EA0| EXMX|IQ] XX ISS AASHTT

H
=2
Rt

Shakel\/lap9 St2610 2| ZL|0F WS 2 (Department of Transportation)= WEZC| HE HAS X
Aot 25,0007 mFO| ZAL 24e2 MH| SEEH, XXISSKES LT -2AHHTALS] 24482

2o
Aol Akgstar QUL

g2 24 S4E Sol0| ShakeMap YEE Xf%gi H&ote thyet Y-S /2 Solct
=) o

St= X2 ShakeMap 22 252 Hld TS Hots 28 ofgo|ct,

O 0/= NEIC

0= Z7IXIZIEENE(NEIC, National Earthquake Information Center)= 196640f 0|2 ARE
(Department of Commerce) A<50| =27} sl ZRA=2(National Ocean Survey)2| Yo 2 MEIT|AOMH,
1973F =01l USGSZE 0= (ACt NEIC= X Ol= LIS (Department of Interior) AZ50(11, 19740

&1 Q|%|(Colorado Colden)2 &Lt

BEHE Hefol 2of MAS ASsl0of KT, o4, KIFSA KRS MMSHD ULt 120%)
XIE| S, 180071 014 EiZA0] AAZH X2 HEHH S 511 200! BE USGS AITIES
= ROl WAME| HES 45t Ct

=
m
(@)
?
|
0=
10
Ho
® of
ro
Jiz

Fo| A, 4HO| AL EQY 0] JHEXL 5FO| AIA™ XL H 2F
A

5 =2
o =Y el 0 5 of 43He = TH=CE 362 H 0]40] XITIESX| HE(ENS) MHIAE 4
H
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H X2E S UCE 01 W X XATHEY 2SXEL F2H5 HAANSS) &S S5t =
A

7t 29 ME dg2 a8t ot FEE X=2e oYt Yei2 XS ==, QED(Quick Epicenter
Determinations)y= U2 AT, PDE(Preliminary Determination of Epicentersy= F=HQ|Qf fIEt
Q|2 gheli| 1 EDR(Earthquake Data Repor)= 2HQIR Y&lic|=0| & o AAMGID Matst MEE
XMBsti U0l =2 X|RISIAES0| &8st QT
BA MEES XY, 12, IE HAI(Rupture process), XHITE R, XI=(HAXIZ! & X7 2
BH ) Did You Feel It? (DYFI?), ShakeMap, PAGER SO0|Ct. Al - HS5H X7 2 X|RIol &
o R, KT XM7x o gEE X2 HE ME0| £2 gr=Mo|H, XIXE 28 s 24
2 ?leF XZ7E 7Y, A5 X|Ele] Hat HWIHE St XIXIntE(earthquake rupture)2Ef K| st
A Q] ool 0|27 |7EX] Chfet ATE bttt
SIoh2 o7t RY X7 & Ao XX BLIHY 59 2y, 18A - 0|54 5L 2Y
M3 A QY AM 0|00, ComCAT & CHfst MHIAE &gt XX EM1t &
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I NEICel xt2 M HAE
PDLS E5101 Tl MAXIRE MZsHD HAM5H01 21007 A2 28t
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[ NEIC2| Functional Components
NEICO| XXXtz 48, A=zA2| U A2 MA MAZ, MAE Xt=2E AKSAL SHO|X|, ZHEH, ADNERE
Hio|el AE2IX| S8 Sotod SHE
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s NEIC M T2 734

HYDRAE 0|22 KRB ME(NEIC)S] X BUIEE % 241 X7l 22 M 24 24 3l £
AT Vs Folote B8 AZEY 0 AAHIOICH HYDRAE & MM 2MeH= 72 5.0 049
HAIXRIS] A de|&0l =30| SR014 UX(BE O]= Lo 2Msts w2 2.5 0|49 X|IE&
A0l ARB ST QUL 212 A2 XITIC] 24 Foe 7t SAERIOH, XEXoz BA et g
= ®loted =30l
»HYDRA 2 7|5
M
i
- X2 e AX(real-time) HIO[E{QL 2AI01| 2EE H|O|EE 2510 XA o

oo

- Xt=2 5 A|AH!(database centric system): 24101 AFRE X|RIIHRF T2 M|A = DBO| MAET
CllOJEfofl MEEIC.

- XIZEME 218 B&(interface): S2HRE 7[HIoz Y 2HAIS0| T4 JHsaith

- HYDRAS] AfZ(event) EfX|= At E&IE ME(picking)Zt At X|ZI HEHassociation)22
JECE As2EA 2 SR MEAS Ao, 25 HER2 VISEH 28 52 SXo=Z o
2EEC

| Hydra Al2E 22
Hydrae= & MIAIGIA 2Hdst= XIZI0f tist 24 9igt 5 MMINEE oh=0f AFZAPt 22lg 4= U=
NEICO| sl X|ZIEM Z2 72
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[ 24z0 o0 FEEREE]
Qutxol X|RIA ZolE BASIH, E0F AStE P Ije S mHO| EZAIZIS EXAz| YD2IE0R ANE XS
A2 o5t K22 22 S| picking ZE 50| JAEGI0 BAj0] Hetes SIS
©
Ny
>~
™
im}
0l0 -
o [ 72 7t [=2az 2z
e HEOFED} NI H RS E5 THEEMHE 2 X|RIFE AAL 22 AHAA| AK135 fravel-time curve?t 3=
Clofst UTelES RS #25i0] 2A9| Haizs A picking 21} b|@. 02 S3l0{ L&

picking®| HEEE Hz ADIEE,
HlolE AE3|x| 52 Sslo] 274

I NEIC2 772 5.0 014 FAIZ 24 XIZI(1990~2010)2] KEA Z1f Eue
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2014 48 12 2l ZIX|TIHE 8.2)9] B 1AIZt OlLholl 2A4E 2= SIRACE

2M AQ A 24 ot BAM AQ AR 24 Al
01:52 X|EEX| 53:26 ATRE 242
02:42 SAYXE A Al 58:08 WEM =
16:32 HYDRA 241 2t2 58:13 24212
43:21 CMT(Cnetroid Moment Tensor) 24 2t&
- HXIE(FE8.2) CIT 24 Atz :
o

it}

20758|2| X|xlo] MY X
= ZX|Xlat ElE 0

2010 Zaof| M Lt 72 8.82| X|T KZI2
32,6883| EX|E

ol g
-FY 24 Z)
[o02 35 529 x|z 2N Za} | otz i1zl iz Zolel chETlol Szt 2y

(1964~201413. 11,0003] O|A)
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2 gl g
o sifg Sai0f 24| 520l FAS =0 4 Urt

]

2lE M LHE

| Earthquake Hazards Program 24x7 Applications & Products
HydraZ S5t01 241 Zit= POL(MALE 28l 210]0{)2 S50 ALK
Aitrls 2E BAXRI SRE

tO1 USGSOlIA

oII

WEE PDLE B

25t = BHE O] Picking AlgorithmE& Al2 &0|0, Xt=2
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Currently [©°  Near Future
Ministry of Transportation Ministry of Transportation
& Communication & Construction
Central Weather Bureau Central Weather Bureau
| I | |
’ o Applied Meteorology R&D ; o Remote Sensing Technique
PERITIAE (27 e Division Center ~ @nning Division Division D Division
| | | |
' o Telecommunications } o Numerical & Climate
Clbgsiveiion Lo and Radar Division ObeeivatiomBivEion Information Division Division
\ \ | [ | |
Level I Affiliates fiLevel Il Affiliates Jjf Level I (13) [l Level I Affiliates fiLevel Il Affiliates i Level Il (13)
7 operalion centers: - 4 Radar Stations  [RAABVARIY] 2 operation centers | 4 Radar Stations [RAVANVAGI)
Forecast
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R 23 Stations 23 Stations
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Information Seismological
- - 1 Astronomical ....Stations
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Director
Associate Director
Administrative Office

P /BIFT & /ATEZE

Advisory Committee
BHZEET
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Facility
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Z284SHCE 0)=2 NEIC, Harvard CHeti 2| Harvard
CI\/IT, Saint Louis EHi*ﬂ‘BJ ATAISO| 2A ZnlE HE HEl5iQICt E5F USGS LR Al HPAISS
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9.12 X|X(HE 5.8)2 &&510] USGS= PAGER, Shake Map, Peak Acceleration Map, Peak velocity
Map 2 2sICt 0=, 9.12 X|TI0] 22| 7|HUAME MAl 20| ERst X|Fez 2t

mEHED, 7N 83 0

oF &2 X|ZI9| Lol thH|ste] Chefet 24 Z1tE MESot=S &H|ottoF

SHICY,
IELH - 2| 7|39 9,12 X|TI M EM 2 M *NP:Nodal Plane
EIQIA| oz /AE 72 | ZIYZo| | THEMBH/ Fault Plane
71M5 9% 122 35.7666/
LH 2]
(KMA) 19:44:32 | 1201879 51(MJ | 15km Liel
Strike Dip rake
NP* 28 73 177
NP2 119 87 17

_ 9% 12 35.76/
Siami
Saint Louis CHStm 19:44:30 129,19 5.0(Mw) 13km
Strike Dip rake
P1 25 76 159
NP2 120 70 15
OIZXAEAIA 92 129 35.743/ -
(USGS) 19:44:33 129.106 | A9Mww) [ 10km
7145 9% 12 35.7610/
LH 2]
(KMA) 20.32:54 | 1091878 | >8M) | 15km LH2l

Strike Dip rake
P12672174
NP2 117 84 18




I "._I?;JAI A= /A= ZI2iZi0| | EHEBis/ Fault Plane
0|2 R|REAA 2 102 35.781/
(USGS) 20:32:55.7 129216 | >AMwa) 130 km
o8l 12 35.82/ 5.5(Mw)
Harvard CMT 20:32:57 129,14 54Ms) | oAKm
Strike Dip rake
NP1 26 74 180
NP2 116 90 16
; 35.77/
OI'
Saint Louis CHSt 20:30°54 1292 5.4(Mw) 12km
Strike Dip rake
NP1 295 85 —25
NP2 27 65 —

[UsGs2l 9.12 XIzle| A7 IXIF B2g

USGS Shake Map 2l X

Felt (V) at Ch'onan and Kyongju; (IV) at Busan,
Chinhae, Daegu, Gijang, Gyeongsan, Kimhae,
Pohang, Ulsan and Yeonil; () at
Changsungp'o—dong, Dagjeon, Kunsan, Osan,

Recorded (2 JMA) on Tsushima, Japan,

Felt (V) at Ch'onan and Kyongju; (IV) at Busan,
Chinhae, Daegu, Gijang, Gyeongsan, Kimhae,
Pohang, Ulsan and Yeonil; () at
Changsungp'o—dong, Dagjeon, Kunsan, Osan,

Recorded (2 JMA) on Tsushima, Japan.

Suwon and Waegwan. Felt in much of South Korea,

Suwon and Waegwan. Felt in much of South Korea.
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