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gejo] o8 Ao dAHE 5, FF dolH A WE A FEo] ssl A
el 2% AR7F AFHo oF Hold AAL AAsr] AT v, 97,
5%, o oF wolE AL AESHAL

2.4.1.1 0|=: H|o|g{ofl 0|2 llo|E] ESiZe| i =M

= AR E dolE AHAL 20099 1¥ 2nlrHObama) W& FHYAF
HaE ZAdmemo)?] "FHAY d9 A H(Transarency & Open Government) ol
A 71LET vl sl Aol oA ml= AE= FrA(Transparency), =R/l
Zro](Participation), ®1¥# &2 (Collaboration) 23dS 3 dd AR AL A
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<E 2-27> E@MI el 2 (Transarency & Open Government)? &2 S8

=% E=3

oy 3

=
o T
(Transparency) E5 ¢7] A dH=

=2 &0

(Participation)

=
TR Al gofof Al B g O Lboprh Alml, vlgal ek, 7|g,

=
(Collaboration el & Szt ME 2te| §@HE F2

(The White House(2009.1), sH2| ICT R&D A ESH2014H 025), HEEAMNARESR)

20099 5¢ "FWAI 4 ARl wel, eHbnl AR E w5 L EHClE AH
o] FAA AL HelEuA B(data.gov)'E JHAEHAH. HolHBARE A A
Fo] dojelel I/ =X 8l ojol] ik Uk tiFo HIAHS FFAITI7] fel A

A ZE AR|ERA on] giE HolE A JMERI FEHE ATIo2HA O
olE] && HfHdS o= A

HT7HA HelHBARE AlE YAl i &
sta it 20139 2€ell= AW &AL FE2 a7
AEsHe SAIES MAse 5, HolE HER1 715 Bo Z3kstga 2013
7ol = AEAbEel B A HolHE A4 B 28
A

74 v AEE dolEHuARY #E EFYES vFE @A ddAAAE (OKF,
Open Knowledge Foundation)7}  7§&#g+  CKAN(Comprehensive — Knowledge
Archive Network) e 2 WA th CKANS F7U4 ¥ 852 A£23E 9 vigds
thRtol ALEE = Qe QE A2 SWolth HolHTAHE CKANS AgFoz
2, CKANE o]& F< o A& volHE % AFFa LA dsste
Z o] 7hs stk

FTY FEE ARE JFed F 42 7IRE HolH FHES HE 5 M8
A8 5A ghol Holy /M - e vE 9 AE r|FoE 95T F 9
o T3 MEAER ST AR OE dHolH EHF Oig BEY old AR &

A3siA] dotx= o= o fda AYsiA Ao 37 vlolBE ol &st= Aol 7t
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Stk vl ARe doly U S FF dolHol gk MR HIAH
AHEAAE SHoE FHAFAOEN B B2 HolH E8AEE FAANZE F US
Aoz 7gstat.
1= BF= dole AL M9 Fieh sl 2E vloly BA e HukAdl AA
HE Hayd AFoly, enlr}l PR = 20139 12¢, 944 HE FEU4: I
AR AHS 93 234 A Z2:W(Open Government Patnership - Second Open
Government National Action Plan)’'<S T E3IATH i3 A Zol| wet vk A
He AR I A Z2A 29 A, deolH HE R/ AAY AE & 1P
of g o] o,

ol F BT EHZ ARANAE AEKHHOoR APFolty. FF Uy Mz 0|
A 229839714 wHlolE Ale] AMERIL, ofgf [I1¥ 2-501% #+2(2019.8.10)] =

d

Ag e CoE oy sge Ao’ HEe nel Aot
Search Data Gov Q
% BATA G OV DATA  TOPICS ~ IMPACT APPLICATIONS DEVELOPERS CONTACT

DATA CATALOG Al / Datasets (2]

Order by:

t
Search datasets Popuiar

Datasets ordered by Popular

Filter by location

R = 236,242 datasets found
En ‘7| Demographic Statistics By Zip Code =~ 1186 recent views
‘ - l S City of New York — Demographic statistics broken down by zip code
U.S. Hourly Precipitation Data
i o Atmospheric A tment of Commerce — Hourly Precipitation
| data set DSI-32. tional Climatic Data Center (NCDC). The
primary source of data for this fila is...
& Data by OpenStrestMag, under mmm = EST | K3 11 more indataset

[O8 2-50] O|=9 ‘2Z OOy FIEZ’

(https://catalog.data.gov/dataset)

24.1.2 9= ZZ d|o|E| 7|8t ArR] &M Stof XA

2013 10€¢ w98 ©Al WWW(World Wide Web Foundation)o] W= 3$h
A ' E do]e] A #E(Open Data Barometer(<® 2-28> Fx)o] wpzEm, F=o
& ol &/ FE& A AA TTHE F 19E VISE g =& H=
S RS oAg F7 givl g AT 2 diolE AA PRE HI Fol
o & dHolH 43 +=9e dHloly F#HI=(Readiness), HlolEl F7l M=k Ay
(Implementation), 23 ®l°o]E olYME|H 2] &34 (Emerging impacts)e EUZ

AEF

Rl

Lo

z o !

e
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(B 2-28 F2 = dF2 2 Holg 2dst =4

=2 =7} =2 =7t =2 =7t =2 =7t
1 o= 5 =290l 9 =g 13 otolEAME
2 ol= 6 dot3 10 =gA 14 ol A~ E Lo}
3 A9 7 sF 1" HEgtE 15 Hate
4 FARME 8 Lkt 12 = 16 Y=

(World Wide Web Foundation, 2013.10)

=3 w72 da AR A A9 AR AP FF AR Y dst e
2 E doy AAL AN Atk 20108 5 Hlolnl = 7w E(David
Cameron) FEl+= Wz W A 43 AR AdE A% A opdt
(Agenda)E 378t 2 dolg FZ(Letter to government departments on
opening up data)e HHWaATH FA AHE T WIE EokolA FF HIolHE
Zgate] A0 FEZEIAHIY PAIESE WtEE ANto 2

s
s AT 4 Aoy FUAY AA ZAFE 2= HelHe Fd HHom FAS

ﬂI",S o.H

2 AAH ol

ARTIE olg} =7} thu] G AR o Hold Ho] ol & ol
&

TE

F= AE= 20129 11€ 2 F ol && =Yz dz B FYS AWst
Hlge] %2 ’'ODI(Open Data Institute)'s AH3INI, ZELEA tigt Fx 2L
2E HolH THH AF e Tl A& 404 7YS IYPeFE Fi = ODI
= olEge°] AFste &5 Aw 2 I= AFIF 20179 7AA AEskE 1,000%F 1t
T2 qiks Fall FstATh Y AwS EHE ODIe 2E dHolHo| #3k 7]

T3, I3 HolH o]& AS AHleta WIxF W sHAete] HES FI 2E U
olgl9] AAZ 7HAE dFshe Ael= FH3kal Ak

ODI+= 20139 3 3l s<F 75%F 9& R g4l Z23S B3 2F Ho
B 7|9 A AANE BAE D v F471Y 2 2EHEQS Adsta Ja, A=
7FA] ODIZE s &% & dHlolEl 7%k 2B EY2 2014¢ 349 7] 1099740]™, o
Eol YA wlE 201339 g 3] 1407+ o ol2&= AoRE FRIFHJTH
ODIe] 2~ElEY A9 Z2IHES T3 @A thEHA JAI '2F IHFolE
(Open Corporates)’= 7194 URLE &3 =719 17,0009+ A ©]23(2019.8.10. 7]
)9 HolHE AN xdH JHE AIFTFoEAN 7Y FAE dste Al SAY
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EAASoA EHL BT Yo IR A
2%

o Bo} AFF= =

i e 9 &) =(Spend Network)2]
A5 g HolHE ol&s AR it A& EANE 43I 29 S ARI=E A
FlFe AHE Avl2 EolE(Ticon)' & £935tH 2 WS S8 e AL
2 B{rpda Jdu(1d 2-51] F=).
opencorporates
The largest open database of companies in the world
Search 171,551,117 companies All jurisdictions = n
Financial Times European Digital Pioneer 2018
[A82-51] 2& ZHYO|E(Open Corporates)?t ME Sl 7|1 2 NS AMH[L
GoRE 9T HRE A2 Y 9F doly 1L 93 AL AIHow 1Y)

Aoz 20139 10¥, toml= M & FEe Holert e AYew <

2413 SF: Hlo|] 3l SXE ¢

s3] Ag 2010d 7€ T HAH R B F(Australian Government Information
Management Office, AGIMO)7} €& A¥ 4d<A(Declaration of OpenGovernment)’
sty E HolH AAS BAZEH. AT AAdES S &F AR=
5o {3 FF HolHE IVl Yo Asta olE FFToEHA T o
7 ]

A, ARA Ao FUE R AZF WEFeE DAL WY

dd AHE Ade wet 20119 3¥ F AHEE= LE HolE XE AO]E 'Hlo]
Elgt A BEAU(data.gov.aw)'S /Mgt HolHRABAUS B3 3F ARE=
e 2 BA g ARAAGAE R FHAAYY HolH 3 2EHS
2019 8 & ¢k 414719 AX s]Fo] TlolElTtABAUY Hdstm glom, =
501571¢] dlolE] N EE o] &3t Zlo] 7bsstth(1y 2-52] #=).
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A new look for Australia's data portal: our updated site makes it easier for you to find relevant open data. You can still go back to the old site

T— Datasets  Organisations ~Community About  Login

|

@ Feedback &

Explore Sea leves uaa

dH, E dole T ALY BA F ARE 20119 7€ FF wlolE
Mre 93 T Y=l 'AusGOAL(the Australian Governments Open Access
icensing Framework)' & 3703ttt AusGOALS AHXE dlolg I/ Al A&
= ol Fof dxk 2 Holy I/ T4 W&ol £3E dFo Tlol:
ojth. o] AusGOALOAM = 35 AR &3 dolEHd g & goldlxg
g5 23k o]&o] FHEHE /MY w2 5o AZARJ CC BY (H#HALY] F
A FHE FHOE 20019 HAdH vwgy @Al Creative CommonsZt A<k
& Foldx ARE MASL o5 FEI=E AnIAUTh T AusGOALLS F
=0 A%, AR, 3/ T o] 2E x9 SWE A
o, JPEG 2000, ASCI, XML, CSV & &ZdHx= #3 ¥H=Z ¢
28 A AR H 2-53] F=).

o
=
Q.
=

=

r

gODAN

Global Open Data
for Agriculture 5 Nutrtion ~ NEWS TOOLS & PUBLICATIONS -  EVENTS-  ABOUT GODAN-  ACTIVITIES -

CAREERS

AUSUGUAL - AUsITAllan sovernmenrts MOKE PARINES =3
Open Access and Licensing Framework
@ httoi//wwewalsgeal.goviou 8§ b.appleyard@ousgool.gov.au

Brisbane , Australic

SHARE THIS PARTHER

Leafiel | OSM Mapsik

AUGOAL, the Austrolian Governments Open Access and Licensing Framework, provides suooort and
QuIdance 10 govarnment and related sacfors to faciitate open access 1o publicly Junded information

[18 2-53] AusGOALO| #1135t 2F ZB SW 2|AE
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TF AR FF Aulz ICT A= 2012-2015(Australian  Public  Servicelnformation
and Communications Technology Strategy) ol Z2d FFdoly e 20154
VA Sl HMAE AA dgo =z &t Fd AHl2 ICT A 2012-2015&
O 3 Anlz WA (Deliver Better Services), @ 3H &&3 FZ(Improving
Efficiency in Government Operations) @ <<|#3o{(Engage Openly) & ZA Al
7HA o 2 A=, o ol 9 o] Ao d¥ow TF HARE F
& HolH s/hY ALY FH, HolH &4 =79 /Y, F Heole %FE3 43
o

241.4 A=: @E HIO|HE 98t =7| NEf & &=

YL AS 2E HolHE AT 25T 249S Bola Jou v, fY 55
HIRE AT F7k HsiAE o4 fAAE PRE Holal e Aeo| Aot
ARsl F3 7|7 IT A ERITHEM A7 20121 790 o]22jAoF 4 &
HARS 9% AR AR E HolH HAE(E B — 7Y T — 2R & FY
A o] FF tlolE &8-S AT FA Fo] BAZEHUT. Y
et @A IT Hg BE stols A AE o E rﬂolEi AR 3O (H AT

2012 7€ R EZHOIEFEFIASAA(F —7 > T XU E2 > v — 2 T LY
< Agstdnh g FEAQ B AAANALe FF 71F Fol HAFH o= HolH
E 3G stHgts, FHoly 7[gol o]& &&ste MER 7HX| 9 AHIAE
FEohA S AT E tlolE A a3 AFH el A stol A2
olo] W} SLEZHOHFETFIALAGL 2Z dHolH &S 23 o A=
AE, & Hel"Hy s/ 2 &/ ZEAZ HAE T Holg &85 357 AF
A AAE FE2 FYsT

JE HEE 20139 6€ TAAA 2 dlojy F2 AFe] x3H AA HH
IT =7} =2 AAMREmITREAG T 5) S SxsETh slg Addd o o
B AR oF dolH & A% 2299 A 9 3%, 33 HolHY AF=E
& Aelg&S JdAs] AT Y AHE, 71A BFo] Jhsd T4 EE FH L
2 dolg 3/ gd, FF HolH MY 2 HA T& FIL Aotk P



AA ARG IT =7F B2 A 8oz d&E AH= 20139 12
B XY AO]E 'HolEH g AH JP(data.gojp) WIEF HAS FsIG T ol< #H 3
&% 2d 7t 'data.gojp’el FBIE Hal =¥ om, 2015

335 HeolHE F/MstAT(1d 2-54] =),

] &% Hlol

e

i

e
=2
rr

nATA Gn.JP F—RPE T YA+

BHSE T FTHINR—RARYA—E AT IEAFEH II=1"_s5—>3> | EEREECTEER

Sty R AR | sz

ERSAT—F—(cT. AT F— SO ST o

A—T>TF—SOBEE (V> I%)

[O8 2-54] €29 2F OOl XY MH|A(data.go.jp)

ARG 5] By A=4<90 F& voly /i AAe BAL Av= 2 344
olth. Atubell Al(fiilif)el -5 @A wolE AEE &Y, AT #dd TA HelE ol

AEE A A diaa AR, A U WIFI 914 5 24%9] doleHE I8t 3
on sFeolEHE o] &% 80 7o P& TR Jrt. 2013d 1€d&= AL
Al (@), ABE A(T3ER), Uk A(RET), SFLIMA(ERRT) 5 470 AAA 7}
ooy 9 E HolE &8 FX FYI (b v 7T — & A—7 > T — XM
ey s A9sta, 2L 119 2F wolE F&E AP ofele] ZHzES

NAste 5 22 &35S /st 53] Auk A9 A 20139 108 2 T
olE] Xd& I3 ol Fall FF UHolH INE EE L UolH %ﬁ“ﬂr
tolE A Jlol=gkkl & AFste 5 AFHS 2 dHolE S 31 Fo 2

o Az 7t AR GA LE HlolE xEES &9 Foln 2013d 11€ 71f
7070 ©]’e] "HolH AEE I/ Foll ATt

ShA R dE ) ALAAGAVE 218 FQl @E diojEH AHe JF dolE e A
H L7 FAEH e 5 Aol Bagh ’}}%LO]D}. YE JAE wA IT wHoj(IT
Media)= A AR TA 7} =

Aoy, A= HolE 5 L& F99| Holy el LA Qlifﬁ XH—?’* doly 5
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ME dolHE ANE FAEA %1 dvkn AHstn dvh £ 0E doly
Y AolES] HA 2L HolE FAE A vFse AT FYRYT HU WY
3 oF HolE o] Wag AMoletn Fxsn vk

24.2. = SSH[0|E| M

v AF= 20139 AAE TFFTolEY AF 9 o] & FA st AT

Eojol=g] ARE 139 olF uid AA 2ol dolEl A-BE FE 2 Eol
sl H7FE Ps) skoh. BrF 52 B A FH = (Readiness), /- &&=
(Implementation), &34 (Emerging Impact) & Z 371 #°F 297 FHO=
Hol e, W7t = FTEHely AHAol o

(A0 E), BRI Ay

Aol FFdole JF=EIA) O sl Brrah

jud

~

&0 2 NAHEL A= Aoz Bt
« A HIFADL (2013)478/129, (2014)50& /1791, (2015)60%/82, (2016)62F /591,
(2017) 727 /42

40

2| Lt2tops H 7 T =5 F=0|

72
47 e w
V'——______'__'v_‘-‘-‘—-—‘_‘—‘

2013 2014 2015 2016 2017

(18 2-55] 2|L{2} ODB HIIE 4 F0|

-

Jm

3], e WWWAIG O ZRE] “2d 5d3F FFdlolE F&oA 71 g

U2 A4 FFdeoly glu=rFeta grpigkon, -Evets At OECD 33T

olH HIlAE 23] A4 19)(159, '179)E 2437 tES ODB H7lA= £
[e]

& Wrle wol ZEUCIE AW MEF/EA 1 YAE Tad AT
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........... < &% > * Open Data Barometer - Leaders
Edition(Korea) 2]

South Korea is among the most improved governments for open data over the Barometer's five-
year period and has become a strong candidate for world leader. It is one of the few governments
that has improved across all indicators in our study, and its growth in some areas is remarkable. For
example, the indicators for civil society engagement, support for innovation and open data activity at
the subnational level have all doubled since our first assessment. Furthermore, South Korea has
seen the most open data impact so far, including some social impact — which few other
governments have.

=

» oistal=2 X[ 5472 33O ole F2ollA J7HE WMEE Li2to|od, 33O ol H

MEZRIIZ 22[7|0 &2 d™zo| US

» CI2 Lizlolle| AlHolME= 7ol BtolE = gl “AlSl™ Jtx| &HE” 20FE Z 3510
tfstal=2 A (Emerging Impact) £20llA MA 19 &A

’

(2018 9¥ 282 (F), #HHANME 2 XtgE)

2421 2EH0O|H #FO ME sl=29| 35

A AHE dHolHE HretE thekdt Z2AlE Z- Five Star Open Data, &
A2 2 A F (Open Knowledge Foundation)e] Open Data Handbook, € XZ<}o]=<)
AHWorld Wide Web Foundation)e] Web Index, A|Al-238(World Bank)e] Open Data
Readiness Assessment, <€d AR 3P =EFH(Open Government I[mplementation
ModeDo] EAstA|RE 2 HuAoAs AR7|#H, 771 FFHOHE TAE I
=29 gyt Z2AEE gz 3= Web Index= H=x9 UAYHEZ o]%
Open Data Barometer &9 83 A& HAo|x Foxxmz 8=, Web
Indexoll A AAZ A x= AEE deolgol ik 71eZ ] HriAxer] Bos A
FEE ol /gl BHEE A BriAze AR BUiES g s
ARk oty AR, 714, ARl 5 HlolE et BEE EE oldjuAAE Ax Y
7Ve astal do] 7HE Ao Adolat M AEE 2 A3dE #8o| e
3t B ® i Ao|AE= Open Data Barometer® 402 TFATHE =437 &A
BAT, 2014.12).

cflo|e &=y

b

A

A

ot

{

_4

destojes] Add mad RS Ad 5dzt FEHely FEA A
AR Yetold, FEHloly AdExvte B8] SE% A4

r[qm

l

J_T]_

s Aol o A
o 53] o ygtol o AtelolA = Aol FotE 5 Qe “ASF TR A=
ate], fEmze E#**(Emergqng Impact) FZNA AA 19E 24338t
= Aoz HriEiYg. o] w%7}1 PPP(Public-Private Partnership)e] 23ty &

N mlm
ke
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A=HozE FadolHyE AAQR)S T3 AAZA A FAa A0 &
SHelHAHAMIE FHo2 Tl ARABF7HA, =71 ks obv=2s &
U olE AMAXDE TR, 7|HE AJAHATALG DL AFIFIAE o
gote] E71de] FEH ey Ny AA ?%doiﬂr =S EAE FHE

tﬂolEi%: &3] AFstr] st FEHolH #d ke HAEE AAYsta FE
< AAst 713 AFAE S doly #d

2= Z‘r%'%‘ﬁﬂ%}li% qde AL FEUoly FAdY AlFAF

A FAgE WUHE w713 AAAHQ] F48E AA AvE =

of g FFFAES AARC 1410, F 82t MA-RL

o AR B4 1200 AFE 9 B2 £Y-HEHES STk

AR Tolud 24 2L doly 44E el she WAR oy Fa

F o TEolith DB E#3h AW Al volEe EEL AN

# e 28 FEoe] Bead dolE BAAE vt s—}aaz 337}
o

A

FA4HCoproduction) 2 ©lo]H Z]HF AL EA| 6H€—€ 23 FEzRAHAE 37,
TxdolE &8 FPAY FY Z2AE F3, ez 2Ho-D(FFdelE HYH 7
A ALFD) g 2A4ES Fx3 dolE 7Rk Y AEA 7Nk

Sdlely g3 2013 EOﬂ ‘TEUCIEY o] AAHAA BAHOE AZE .
2013 =0l A1z FFEolH 78 Aol FHEH JPH Jom, 3d @9 =E
712 AgES FPst dAe 2017dFEH 20199714 9 23} 71 Al go] FXEH
I UATH2018 A K spul A, S 7] 8w o] ¥ 7 A).

7) ﬂﬂ'-"*(govern nce)E LHMoZ '‘mro| Ayl FE FZH ZEAN 5401'4 2, 71, =
HEI|T S chae #RIXI 3Fo zalAto] e W EKIE 7RSI 2HE 75&“ ME2
IR A etcHel 7|8 .
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C7HdHole =2 8752 )

1S=(5E) olgf & 2FE 0.01% olat

25 =& *T) tolef 52 2FE 0.5% o2t

3S = () tolgl 52 2FE 1% o|gt

4SE(ES) Hole Z22 2F& 2% o|gt

5s=(0lE) Hole 52 278 2% ol¥
[ 2-57] 7HYHolE] & EItsa

Fadlole AF B o]& At #F WHEo ZAT FFUloly FHAE
= WI77F F7bsHDB 227, Mg H2DB 207 5 % 427) DBE wi o=
20173 6d7E 11d670d H7HA AP AHKE 2-30> =)

H7} Az AA 4271 DB 5 FAE#AE 353 (FEIEHeld DBE 46.5%(2071) 98 3L
9] 535%(23/M)e FHAHE FFol @ w43l V2 1S T FEHY =27
Sl axod, ZARE 73 CSV, API 5 L9 3uA| o) 4-S s Hte o] E &)
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< 2-30> 20164, 20174 BI7HEZ Hlw

T = 555 4s= 3s= 2s= 1S5 Yo GHEIE)
164 1(4.8%) | 12(57.1%) | 8(38.1%) - - 2.90%
174 4(9.3%) | 19(44.2%) | 17(39.5%) 3(7%) - 2.93%

EI FAFEC] M £ DBUsHE)E  “WASHNZRSDBT 5 =7153DB

I et Mzt go] 53 ‘AN ZDB’ % 37 DBE 233 £ 127] DBE g

_68_



< 2-3DYgE HIor 21t

7 = 552 453 353 253 153
7H 0| o] E{ 24(DB) 1 1 9 13 12
AU\ E(QRE% | 1% o014 | 1%oje| 05 ol o0t

22/ Z )

FFUClEE Wb n Be] whet AgEojol Atk FRE FFEIE WA 2
Astel FFEOIH ol gol TE T A4 Eolw ol BHRE FW] 915
of 7% AATL FA%L vk FFUIW A 0% 3B FFHolE Bof
A AStIA & Wels 1 FFUIHE A4 BsE PRASY wE YT
AAE A 2 WE A AR, 4T WP 5o AR ANEALY 7 59
ARE ETHSA B AP 3 1 Wel FF/1B Fo| BB AsHe o] B

ARt Y2 PR

oY == 2
G oglon, AFAATL AFE Ao AYH A B2 A9 oY L T A

(# 2-32> SSHOIE Y &
. I 2% | Z3dolEiy 21 7He
T Zodole | RE(, e | BIoE | i
EEE 3717 994 | (267%) | 160 4.3%
N8r-EE 19503 | 2514] (129%) | 202 1.0%
EEREREE 708 150 | (21.2%) 8 2.5%
I EHE S
} 26,870 3949 | (147%) | 480 1.8%
=
R 4,682 129 | (2.8%) 109 2.3%
z o [@8% 1,370 3469 | (305%) | 500 44%
5k [So12EA 2,046 568 | (27.8%) 25 1.2%
A T N 3,009 1,686 | (56.0%) | 181 6.0%
ERERERE] 1,583 252 | (159%) | 3 2.0%
2eE 2,084 273 | (131%) | 96 4.6%
=AE 3,239 26 | (0.8%) 25 0.8%
ZEusE 28,550 8864 | 31.0%) | 672 2.4%
EEREE 18000 | 4220 (234%) | 1,246 6.9%
714k 1,272 976 | (76.7%) | 625 49.1%
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S 7| 2 2% | 33doleHy 21 7l
- a Sacole | SE(2, Hge | SSHOHE | s
e 2,010 175 [ (8.7%) 175 8.7%
SHEMMNER 13,188 2,684 | (204%) | 590 4.5%
sEXSE 2,931 1564 | (534%) | 242 8.3%
s 11 69 | (62.2%) 43 38.7%
2SS ugs 7481 4353 ] (58.2%) | 660 8.8%
HESSAe 3 11 3| (27.3%) 0 0.0%
TOREE 5918 1,036 | (17.5%) 32 0.5%
HEE 2,894 147 | (5.1%) 77 2.7%
EEE 369 256 | (69.4%) | 177 48.0%
42y 1,570 62 | (3.9%) 62 3.9%
HAZA R 47,832 9,250 | (19.3%) | 405 0.8%
REE 4,865 1557 | (32.0%) | 171 3.5%
SRl S AR = 25,846 5,777 | (22.4%) | 797 3.1%
S 9 1,811 830 | (45.8%) 54 3.0%
AZolofEoINA | 4907 1,977 | (39.6%) 22 0.4%
oHIIEE 1,553 355 | (22.9%) 67 4.3%
ome 1,458 162 | (11.1%) 75 5.1%
H At obH 2| 3 3] 1,558 574 | (36.8%) 41 2.6%
RERE 4,325 790 [ (18.3%) 44 1.0%
e 4,824 475 | (9.8%) 153 32%
N LEEE 8,041 1652 | (185%) | 207 2.3%
SAHE 3,463 824 | (23.8%) 82 2.4%
sg= 613 210 | (34.3%) 8 1.3%
=515 3,555 901 [ (25.3%) 85 2.4%
=y 3,566 43| (1.2%) 26 0.7%
off ebe b 6,946 5998 | (86.4%) | 334 4.8%
R 8,538 2618 (30.7%) | 309 3.6%
Bk 13,430 6,383 | (47.5%) | 1,029 7.7%
Z= 3,720 3,048 | (81.9%) | 1,213 32.6%
27 = 19990 | 12,726 | 63.7%) | 3,863 19.3%
ZadE 5,303 3,992 | (75.3%) | 1,643 31.0%
ZNET 4,718 4,004 | (85.3%) | 1,502 337%
ZFEZAA 1,934 1,540 | (79.6%) | 701 36.2%
Cf 2o A 3,883 2,783 | 71.7%) | 819 21.1%
EEEER 2,080 890 | (42.8%) | 431 20.7%
x| XA | B A 6,482 4,608 | (71.1%) | 2,291 35.3%
(SA [MESEA 11,063 5646 | (51.0%) | 2,086 18.9%
2o [MEEERANA 400 123 [ (301%) | 111 27.1%
R 3,386 2,537 | (74.9%) | 582 17.2%
ERECH 2,931 2471 (843%) | 0945 32.2%
R 6,066 4631 | (76.3%) | 1,685 27.8%
HetE s 4,745 3,749 | (79.0%) | 1,419 29.9%
K % £ 8 Apx| = 1,820 1,077 | (59.2%) | 594 32.6%
EHUE 5,806 3,998 | (68.9%) | 1,085 22.1%
Ex=E 4,976 3,806 | (76.5%) | 976 19.6%

(HEF SSH0E SFII( 19~ 21) WA=, dFeHHF, 2019.2.28. P.9~10)
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2.5. 0I1=9] X2E=E Z0}
251, =7t AZHF| M=H uid

A v=olA FHHI Je IV AIGFE, 19719 249 9 AR R
6.6°] MIZTFAI 25 X A& A7z 1977d 10€ 79 AAH &9 AAH A
7+’ =, Earthquake Hazards Reduction Act of 1977(3 ' Public Law 95-124)°]
7|28 F2 St o] WELS &HFQ =7 AP AF =¥l EHRP
(National Earthquake Hazards Reduction Program)< A ® A3 24 W] of A
el HAd ARozRY AW AN AFe AAATI LA st HH e THA
3 ST

°] &2 ¢ NEHRP Aol o= &2 HAR4 1071 7] #oE A4
A

ol

Fan

o WA & ZA(USGS: United State Geological Survey)

« =7} A T(NSF: National Science Foundation)

« I5(DOD: Department of Defense)

o FEEA/NEE(DHUD: Department of Housing and Urban Development)

« 17}E-9F%3(NASA: National Aeronautics and Space Administration)

« 37}l 7178 (NOAA: National Oceanic and Atmospheric Administration)

« =7} (NBS: National Bureau of Standards)

o AUAAT7NLH(ERDA: Energy Research and Development Administration)

« AA 9 L3 (NRC: Nuclear Regulatory Commission)

o I7}skA o] % (NFPCA: Natonal Fire Prevention and Control Administration)

o] 1977d WEL Ha xF RhE, 20001 119 139 o] MES

F= A 7 AEdide sdste 5 HE(FWH Public Law 106-503) #1749l
Al 1 A& ‘Earthquake Hazards Reduction Authorization Act of 2000'¢]2} 3}
o, T8 AAF7HAIA 2] (ANSS) o] A3 #d dabs sdsiidt o AA
HEANE A=9 ANSS(Advanced National Seismic System)’} ©bd ‘Advanced
National Seismic Research and Monitoring System’ & 52 =7} A3 A5 ¥

A Azdold WAL et

&
X
)
flo
N
M
rlr

1=

[>

5 WEL T3 2ol vFAAXATUSGS) ZBAAA o] A2Ee UA o
St QTS RolSATH(1Y 259 FX).
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5o 2] MY o AxHANSS)Y BHe, 47 A7 B AR 58 gy
A717) $stel Aol ola UEE Fube R AEe AAA WA 24 %
=)

s AZA, 7127 % elolE BAME F2H AzHS TPshE vFe F}

=
A, AAA B AT g AxRe 225 duisely wEshsla oA

O

114 STAT. 2306 PUBLIC LAW 106-503—NOV. 13, 2000
42 USC 7707. “SEC. 13. ADVANCED NATIONAL SEISMIC RESEARCH AND MONITORING
SYSTEM.

“(a) ESTABLISHMENT.—The Director of the United States
Geological Survey shall establish and operate an Advanced National
Seismie Researclvj and Monitoring System. The purpose of such
system shall be to organize, modernize, standardize, and stabilize
the national, regional, and urban seismic monitoring systems in
the United States, including sensors, recorders, and data analysis
centers, into a coordinated system that will measure and record
the full range of frequencies and amplitudes exhibited by seismic
waves, in order to enhance earthquake research and warning
capabilities,

[18 2-59] &% 106—-504 “Earthquake Hazards Reduction Authorization Act of
2000” ] ANSS &2 3 22

19773 =7 AXNYY AZFZZIH(NEHRP: National Earthquake Hazards
Reduction Program)o] A|Zt® o] % o]3]= 109 =teo] F7]1% < AES A
HAHe AXHEA NEHRPO| £X& 2o e s AshA =Hlen, o] =21
% gl ol AUHeE AT & A= DS e 2ol WAl 479

o A8 BE H (FEMA: Federal Emergency Management Agency)
- T EQFH B (Department of Homeland Security) A<
« F7tEE7)EATA(NIST: National Institute of Standards and Technology)
- - F(Department of Commerce) 447, NEHRP 4 =7]3%
= 7} 2} 8} A TH(NSF: National Science Foundation)
1| = 2] A 2 A= (USGS: United State Geological Survey)

- W5 (Department of Interior) 4x<;

A ml=re] 7t AL A ZZIW(NEHRP)S 9 471 7o) FeHo=
Fsta dohe F2 (29 26019 dlF EHolAE Tl F YElY Sl



National Earthquake Hazards Reduction Program

p A research and implementation partnership _

{ Hume | News ‘ Llhrdrv | Advisory Committee | Gmnts&Contrdcts | About Us [ Contact I.Is

= About Us

Vision
A nation that is earthquake-resilient in public safety, economic strength, and national security.
Mission

To develop, disseminate, and promote knowledge, tools, and practices for earthquake risk
reduction—through coordinated, multidisciplinary, interagency partnerships among the NEHRP
agencies and their stakeholders—that improve the Nation's earthquake resilience in public safety,
economic strength, and national security.

& NS, &) ZUSGS

science for & changing world

[Od8 2-60] O|= =27t XY M ZZ I (NEHRP)2| &H 0| X| 3™

g, USGS7F 29t =7hd A#S A='Ql ANSSe| #eE]= o 22

yl 7HA 718 935S A7 Ao

. =H 25D ALY

ANSS= A%, 3t 81 22un] Asie] Fihe f AR 5 AEwo] afHoR
o] &H = A BASHY] flsted tfd I+ 2 HAEIE Fosis gH A oY
IJFxE ZFu Ao o] #HYFERE /eI Y3 (National Steering
Committee), = 7}4) 3] $] 93] (National Implementation Committee), 18|32 =7} %

A A9 3]) (Advisory Committee) S +8 Q4= 3t UTH[LH 2-61] F=X).

olelol ANSS7F 82 sh= ZlEHd AH B qHAs AFse =i ds]
(TIC: Technical Integration Committee)”} AT}, ©] TICE AXPF AdtS & F
AES A, Az, 4, Ax="l FZ, A5FF(Instrumentation, Installation,
Analysis, Architecture, Archiving)®] 57) &°F 49 3](Subcommittee) E -3 =
ATH([2E 2-62] F=).
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Director USGS
Associate Director
(Geology)

Earthquake Hazards
Program (NEHRP)

National
Implementation Committee

ANSS Manager

ANSS National
Steering Committee

t

L Regional Coordinator/ p— Regional An‘uisnr\r.

Working Group < o C

Regional Coordinator/ A i
P Working Group L Reg'!?ml nsvw
National Networks - S— National Networks
- Coordinators/ Advisory Commitiees

Waorking Group < >
\_ ¥

Key: — Oversight
= |Implementation
— Planning

Y

Committes

(28 2-61] Ol= MAFIXTAILHE (ANSS) 2 22| A3 Fx

(from USGS Fact Sheet

TIC
Subcommittee

FS—0045-01, 2001)

Processing Center(s)

Responsibilities

Station

Site

Archiving Center(s)

- Instrumentation
- Installation
- Analysis
D Architecture
D Archiving

Real-time
Customers
{push)

[1& 2-62] O|= ANSS | E=XQo| 7|

£58°

MNon-real-time
Customers
(request)

Notes:

1. Arrow pairs show responsibility for format
(front) and protocol (back)

2. RT (real-time)

3. DBMS (database management systam)

(from USGS Fact Sheet FS—0045-01, 2001)
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oAl =7k AX#ASH AXAR F3L, dA AFT Public Law
106-503°1 oA AX] P U= AZF7FA A 22" (ANSS: Advanced National
Seismic System)°ll o]af 3=

ol B AFoME FE ANSS FHFAR] vl=A A ZA=(USGS)ol 2017 &
ek 3B Circular 14292 ANSS @& gl A& (1071d) W&ol <738t o= 2
o ml=¢] AT A4+ g sl #ef =ojstaAt gt

ANSS= =7F Bl AQ AR#ASH(=7F A Z2HE 23h 7 #d tolE AlH
<l F7FA XN H HAE(NEIC: National Earthquake Information Center)Z T35 ]
AT} A A Z2AT L A 2P A (USGS Earthquake Hazards Program)< 5 3f
of VA AAS Aot AHFH AAZTe=E FEHOoE AU Fi Yo
A948 AXNBASHEE F7IE &% F G5, Uistn B AWAT J|HOZRE A
< V= 3oh Fa=E 2016d USGSe] ANSS A9 o4 .
2000 AlY G4 ANSSE okl AW, AE, n¥ 9 72E o F 7,1007129
2 AA{ASLE AAstes 2oz AAHEAY. 22y 2016d & dA AXAS
4 g2 SHAAME B3R 42%20 2,900 MA7E EA4E FEjoA o g o] ¢
e 9 Bl 97 E = AAHoITH([E 2-63] H=x).

K
E

g 3 ; s
- 1-2
L 2 P
Y ¥ A ewest buzad % 02
5 .y a
-k - Y
s i g
LR “ 3 " -
P, oo & b -4
TRl /- I Bt ‘4
e AT A R i
S & I
] . o g a
. S . .
. 2 . ot = !
< u -
Iawan a N
PUERT(ORICO
SIEeve . .
Map of Advanced National Seizmic System free field seismic stations across the United States in - hf:". & -

2016, which are oparated by national and reginnal seismic networks, Background shading illustrates
higher hazard repions in the Mational Seismic Hazard Mode! {see sidebar 1, p. 3], Nofice the grester
density of seiemic stations in regions with ether higher hazard, higher risk, or both. Fipura cournesy
of Harley Banz amd Gregory Smoczyk.

[O8 2-63] A= ANSSQ X FBFUE-XFE MK, 2016 7|&
(from USGS Circular 1429, 2017)
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* Alaska Earthquake Center of the Geophysical Institute, University of
Alaska Fairbanks

+ California Integrated Seismic Network(CISN), operated by Caltech, UC
Berkeley and USGS Earthquake Science Center

* Center for Earthquake Research and Information, University of Memphis

* Lamont-Doherty Cooperative Seismographic Network, Columbia University

* Nevada Seismological Laboratory, University of Nevada, Reno

* Pacific Northwest Seismic Network, operated by the University of
Washington and University of Oregon

* Puerto Rico Seismic Network, University of Puerto Rico, Mayaguez

* Saint Louis University Earthquake Center

* South Carolina Seismic Network, University of South Carolina

* University of Utah Seismograph Stations

« USGS Hawaiian Volcano Observatory

=7} A% 3#Z"(National Seismic Network), &% ANSSe] 5 #HZ-2 1007)

a0 Fug ANASAE FAHH 9o ANSS AAAE 913 =714 F4 9
s I3 AT ol BHAE USGSY ¢ A7 AZAFA(ASL: Albuquerque
Seismological Laboratory)ell ©]3] <3 ¥t}

olo tlst =7} X Z=EA E(National Strong Motion Project)oll A& Z3Z1A|
FEEANE AFAol 4008] AN, T8 AR 1508] A WX she] WY AFAe 7
15325 Ao 7459 Ut

o
Y
™
offt
o
N
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te dHew, vIde AWARe +7, B, BE A FepAde] &P
AAHOE Folsh: 1200 tstmrh B2AYE TAT ANATIFI(RS:

Incorporated Research Institutions for Seismology)7t A X HHF- g & o F
Atk IRISO] AFYE St2 A, us, AAS Z4 2 ALH A=Y A
o 71o&t= Aot

=7} 2 8t A TH(NSF: National Science Foundation)2] A ¢S W& IRISS] F8 X
23 AFAZAZY(GSN: Global Seismographic Network)¥ th&¢4d A%
A7 ZEIH(PASSCAL: Program for the Array Seismic Studies of Continental
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AEAe FuE, @ FUA ANEH FuLFE, 1T 6 ABET BHE A
Ast=E Ao 9}

Hydrat 4F&EH+ EZE AAASE USGS ALY ZZI3W Web AbolE,
ANSSe] F3 1€ 2(ComCat) 283 ¢ A A7 & 8B4 Jx 7|Po=
F93t7] 918 Product Distribution Layer(PDL) 7|8bF+2E ZEF31 QUTh

of Alzdlel £xEHY TH2 Y 7HA FE ¥F F s

=
2 99Fth Hydra: GSN, ANSS F3F #H=w, Ul USGS °]¢e #=
2] 3} &

R
He AT A AA A i ABASLERE Y AZHRY HolHE o] &5t
AR TS A= A HolHe As AAE A =F3A4 3E A=
&312]F ¥ nucleation/association back-projection ¥ilE]E& ©]&st A AT
=3 Hydras 259 91025 g A 84 dHolEE E3ste] 3o
A3z EEdte Vee FIIT

183l Hydra®] Z¥3 ANEA dugse IS A24sta do], 75 9
EHE "M AdE2S L 5 AT Yoyt o] Az AIEHe 97 1Y

Event Data Data Seismic Data
Detection Insertion Storage Processing Output

Edge Real-time ] Database o Event Output ||
. processor I processor 1 I
-
ot 1 e Reptsion
e 1| 1

£

Real-time
insertion

g Ana !}\I Replication
interfaces

System

Seismic
Redundancy

Analysis

Figure 1. Diagram showing the overall Hydra design, including the Edge data acquisition servers and Product
Distribution Layers (PDLs) that input data into Hydra, the seven Hydra design areas (Event Detection, Data
Insertion, Data Storage, Seismic Processing, Seismic Analysis, Data Output, and System Redundancy), and the
data flows between the seven areas. (N, number; indicates that Hydra can process multiple events simultaneously)

[O8 2-66] 0|= ZIIX| XY EME{(NEIC)S| MAXE|AIAE Hydra MA T
(from USGS Open—File Report 2016-1128)

g3, IRISO| dlolE#YAEDMOE ATFANAZHGIN) Azwet ozt
ANSSe| A9 A #57, FDSN(International Federation of Digital Seismological
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Networks), PASSCAL, US Array, 314 A #ZwHOBSHIP) ¥ 7lAt5 18
AR 5 O AAEE FHEL U

[1¥ 2-67]914 & + d=°] IRISY A&HSH
dE9F 22 13 (node) =0l =
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=

Internal Nodes

* Data Management Center

External Nodes

= IRIS/USGS Data Collection Center, ASL
= IRIS/IDA Data Collection Center, IDA

* PASSCAL Instrument Center, PIC

= University of Washington,UW

= Array Network Facility, ANF

+ Kazakhstan Seismic Data Center, KZ

oo
Nodes of Data Services

[0 2-67] O|= IRIS XAt=&2|HE(DMC)Q X225 HAHT
(from IRIS homepage)

253 F&zE| A BF

2.5.3.1. DI X|AZAIZ(USGS)e| XAIZZEE47((DQA)

Hl= W AbsE A Z2ARS(USGS) el 4 A 7] A AF4(ASL: Albuquerque
Seismological ~Laboratory)= % A TFAX#AZT(GSN:  Global  Seismological
Network) B AZ1=7}FA XA 2B (ANSS: Advanced National Seismic System)©] ¥
F7F He ABSFE oF 200MAE 29I ATk ol FFARFE AdHe
AR AR YA} AFTFE A7 Aol HH =7FAXAE ZAE (NEIC:
National Earthquake Information Center)7} &3t3 41&3HA AWEN A5E A
AT FJEE TR To AHIEE Fds=H S
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°] DQA+ F2 % 842 metrics Al4H719] SEEDscan, PostgreSQL E o] B Hl| o]
2> T1¥a Web QI Hol22 FA45 o ot ARFHL AFs= oy 7HA A
L4(d: A F4, A7 xolz BE tiH] A3t kolx =, A AR A
AA FUY HolE Y W F)°] Hrtel| 7|2E Fi vk AHEAE FE P71
Zlste AFLAE AT = glow o] AFLALES 7 BS54 I 552
2 T

AEFELA7] DQAx A
#S4o et ¥ AFQA(FEE, 3W F, A F4, AAT 1_,—_0]5 2dg
ol HAp, dFH4 oz Bdde] Hxt, wAAF AA IHe] JdB/A, A A
3 Fie dHolE o Hlw)ol 7|23 #HS49 e HIEE 9] AsiA AHE
i

A2 590 FHEAE T DQAAA AFE-E & metricst 2015 7|22 o}
9] <3 241>°A HXo] F 1871 Al (prototype) o2 HEEHI O 117] 847
AA AEHa A

<H 2-41> NHEEEEEAM7|(DQA)MM HEE[HLE 7HE S metrics2| AEH
(from A.T. Ringler et al. / Computers & Geosciences)

Metric Prototype Development Production Units Type  Notes
1 Availability X X X % Double
2 Gap count X X Number of Int Summed for all continuous channels
gaps
3 Timing quality X X X % Double Based on self-reporting from the datalogger
4 Mass position X X X % Double Relative to full scale
5 NLNM deviation X X X dB Double Evaluated in 4-8, 18-22, 90-110, and 200-500 s bands
6 Dead channel X X X Int Based on NLNM deviation in 4-8 s bands
7 Station deviation X X X dB Double Evaluated in 4-8, 18-22, 90-110, and 200-500 s bands
8  Event compare synthetic X X X Double Event-based
9 Difference (between co-located X X X dB Double Requires two broadband sensors. Evaluated in 4-8, 18-22,
broadband sensors) 90-110, and 200-500 s bands
10 Coherence (between co-located X X X Double Requires two broadband sensors. Evaluated in 4-8, 18-22,
broadband sensors) 90-110, and 200-500 s bands
11 Event compare strong motion X X X Double  Event-based. Requires a broadband and strong motion sensor
and estimates the rms difference between signals.
12 Days since last calibration X X days Double Event based
13 Calibration error estimates X Event based
14 Data-earth tide synthetic X
15 Relative orientation (between X
co-located sensors)
16 P-wave particle motion X Event based
17 Event SNR X Event based
18 Clip detection Event based

so] ¥4 AHelE 18] @A DQAY| A& F metrics®] ZhFE Ul 1 A
& Ao ot e 2o
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1) Availability (&3
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Fig. 4. Availability for the BHZ channel from intermountain west (network code IW) station IMW (Indian Meadow, Wyoming, United States) from September 1, 2008 through
September 1, 2014. The station eéxperiences frequent outages during winter, due to snow on the solar panels.

[O8 2-68] DQAS| Availability &4 o
(from A.T. Ringler et al. / Computers & Geosciences)

2) Gap count(&% )
o] 24+ F 7o A Tlol Fo] AE dHolE En &
A

ti
E dolE F(gap) o2 HI 1 FF HUste] AF 4L ofstE o AeE

o

US—KVTX 00-BHZ Gap Count

b
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80.00+
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| Zoom out | .

Fig. 5. Gap count on the BHZ channel of Advanced National Seismic System (network code US) station KVTX (Kingsville, Texas) from June 1, 2009 to June 1, 2010. This
summary plot for the station shows periods of intermittent gaps which was resolved when corroded power cables to the Quanterra Q330 datalogger and Baler were replaced.

[O& 2-69] DQASl Gap count =244 o
(from A.T. Ringler et al. / Computers & Geosciences)

3) Timing quality(AZF #32)

o] 84+ #ZF4 doly EA(digitizer)ol &3] ZF miniSEED Hlo]E el 7] &5 =
Nz FE B(%)e2HEH A B A FEAS AEst A AFE doste
AREE T HFE 60% ©]/deld ¥
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IU-KMBO Timing Quality |

0.00

—20sR9 I orT; et T, NI prT; orT; T, En T, T4 Apr I, 18 Jur T, 13 Oerl,
Zoom out .

Fig. 6. Timing quality at IRIS/USGS (network code IU) station KMBO (Kilima Mbogo, Kenya) from January 1. 2012 to September 1. 2014. There were a number of time periods
where the data loggers at the station were unable to get correct timing because of a faulty antenna.

[O8 2-70] DQASl Timing Quality 24 o
(from A.T. Ringler et al. / Computers & Geosciences)

ass position(F 9 X])
2= SEED WgtHle|E o] 75 o] U= thakd] w5 ol &3t F A9
THEEE AYgo®E WSSt 1 e seate VIFEo 2 AAe tiE 9
1A F9 RS FAHsIA B AR F&e ot o AHEHE

IU-QSPA 60-VMU Mass Position < ]

olo

mz

o“a: I3 Apr LT3 May 1,13 Jun i T Wr1 13 Aug 1,13 Sep 1, 13 Oct 1,13 WNov1,13 Decl,13 Jan 1,19 Feb 1,
ZOOI‘I’I out

Fig. 7. Percentage of full-scale mass position output for the U module mass position of the STS-2.5 at IRIS/USGS (network code [U) station QSPA (Quiet South Pole, Antarctica)
between March 1, 2013 and March 1, 2014. The slow gradual tilt in the ice causes the instrument’s masses to go off center, month ters of the in
The vertical axis defines the percentage of the operational mass position range and is specific to the sensor and defined in the metadata for the mass pesition channels.

[O8 2—-71] DQASl Mass Position &4 of
(from A.T. Ringler et al. / Computers & Geosciences)

5) NLNM devation(7]<& =o|= 2@ o] Hxp)

°] 84+ New Low-Noise Model(NLNM)¥#} %2 7]F ol=2 Hdi o @
Loz FFEY AolE WM FIF WY (F7] 48, 18-22, 90-110 H 200-500 =)ol o
st 4hZa) Mmoo sy BE2 wol2 4L Wolste § AgHT.

IC-BJT 00-LHZ NLNM Deviation 200-500 { ]

72R1g'1 09 Dec 1,09 Jun 1,10 Dec 1., 10 Jun 1,11 Dec I, 11 Jun 1, 12 Dec 1. 12 Jun 1, 13 Dec 1,13 Jun 1,14 Dec 1,
14
Zoom out
Fig. 9. New Low-Noise Model deviation (NLNM; Pet: 1993) for the long-period vertical component (channel LHZ) of the STS-1 (location code 00) New China ital
Seismograph Network (network code IC) station BJT jatuan, China) from June 2009 through September 2014. The station was refurbished in May 2013 wlth new

baseplates and electronics boxes for the STS-1s. The maintenance visit resulted in a lower noise level for this sensor.
[O8 2-72] DQASl NLNM deviation 241 o
(from A.T. Ringler et al. / Computers & Geosciences)
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6) Dead channel(52 #1'3)

o] 84, HAAZFo] oty &S] wlZe, V¥ xolx Rdi
o] wolz F£Fo Ao|ZRE AL Az &Al(el; #
AHE Zolya o] sZdsle o AEET UM B34 =
7] 4-8 = T4 NLNM Et} 5db o] Solx|w B8 s Aoz B,

o] &

7) Station deviation(&Z4 A=}
=

=3 7]1E4 (baseline) =o]=9] 2ol & 47] Fub¢
]

(

IU-BBSR 00-LH2 Dead Channel Metric 4-8 [ x}
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Fig. 10. The dead channel metric plot for the LH1 channel of the primary sensor (location code 00) at IRIS/USGS network (network code [U) station BBSR (Bermuda Institute

of Ocean Sciences, St George's, Bermuda). The CMG 3-TB failed on August 18, 2012 and was replaced with a Trillium 120 posthole sensor on August 21, 2013.
[13 2-73] DQASl Dead channel &4 0of
(from A.T. Ringler et al. / Computers & Geosciences)

AT BFLY ko
7] 4-8, 1822, 90-110 & 200-500 Z)ollA Wl st A HZ249] e

A L] EAE FHotste Hl AMEETH ko2 ZIEAde AVIZHeF 10d)Y A=
PQLX Z2a#o g 73 4 At}

[ IW-SMCO 00-LHZ Station Deviation 4-8 [ %]

‘ 60.00
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Zoom out

Fig. 11. Station deviation of the background noise for the LHZ channel of the CMG-3T ESP at intermountain west network (network code IW) station SMCO (Snowmass,
Colorado, United States) from its 10th percentile baseline using a period window of 4-8 s from December 2013 to July 2014. The sensor will be replaced during an upcoming
‘maintenance trip. This type of rapid change could be identified automatically using a detector on the metric.

[O8 2-74] DQAS| Station deviation =41 0
(from A.T. Ringler et al. / Computers & Geosciences)
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o] 84F UHEM>=65) A sl AF7] A (synthetic) 3 Foj S
ANBZE dolEE vuste 2 AWE B2 A 2P 5 Y= AAA] 1FEA

g shefsts d AHgEh

[ Event: C201407111922A ] [ Station: IC_XAN ] [ Dist: 27.24 ] EventCompareSynthetic
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[O8 2—-75] DQASl Event compare synthetic 241 0
(from A.T. Ringler et al. / Computers & Geosciences)

9) Difference(F AlA9] o)
o] 84F TUAHA HAHJYE F FHY Ao ~HEH =9 A5 dBE
skl Ao wg 9 Ao dig EAE mefsts b AMSET 97IAE 47
Tk Y571 4-8, 1822, 90-110 % 200-500 Z)oll wisled ~HEFH EHY

IU-MBWA 00-10-LHED-LHED Difference 4-8 [ x}
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Fig. 13. Difference in 4-8 s period power levels between the primary and secondary sensor’s East-West long-period components (channels LH1 and LH2 were rotated to
produce an LHED channel) at IRIS/USGS network (network code 1U) station MBWA (Marble Bar, Australia). The figure clearly illustrates a significant problem in one of the
sensors beginning in May. Investigation of the changes in noise level either with respect to the Peterson New Low-Noise Model (NLNM; Peterson, 1993) or the station
baseline indicate that the borehole Guralp CMG-3 failed.

[18 2-76] DQAQ Difference &4 o
(from A.T. Ringler et al. / Computers & Geosciences)

10) Coherence(+ A4 9] A H#A)

o] 84+ Y 1];901] AAHANE F B AAe 3 dEe 95 L §A
WEFez 3AAX ¥ NLNM devationol| A AHE-3E 471 8] 54 Fab< o ol A
A} Akol 9] manitude-squared coherenceE Hln sl AHol| WE
7127182 /1% rolz2 WY F ZAE otk H AREE
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LHED-LHED Coherence 200-500
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Fig. 14. Average magnitude-squared coherence from 200 to 500 s period between the derived East-West long period components of the STS-1 (location code 00) and STS-
2.5 (location code 10) at IRIS/USGS (network code 1U) station CCM (Cathedral Cave, Missouri, United States) between January 1, 2012 and December 31, 2013 (top). The

[0 2—77] DQAS| Coherence &4 0
(from A.T. Ringler et al. / Computers & Geosciences)

11) Event compare strong motion(A X' Al ZFZ1A] Bl L)

o] 8ax iR AIM 65 o) Al FLAHA AAFHANE FHS AME
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Fig. 15. The IRIS/USGS Network (network code 1U) station TUC (Tucson, Arizona) has been a testing ground for the Kinemetric's strong motion accelerometer (EpiSensor) due
to the high temperatures at the site. Sensors have failed repeatedly at the site. In the spring of 2013, the long-period vertical channel (channel name LNZ) of the strong
motion accelerometer (location code 20) was found to have elevated noise. A new nickel-plated EpiSensor was later installed, which has found to have better noise levels.

[O& 2—78] DQAS Event compare strong motion &4 of
(from A.T. Ringler et al. / Computers & Geosciences)
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[O& 2-79] DQAS =AY metric 2 U ME @49 ZSEEHEY HEE 0
(from A.T. Ringler et al. / Computers & Geosciences)
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¢t ZE merics EaE]Fol 7123 ASFHEATI(DQA)E &3t Aol H
st ASL2, AXA S AALeE wAHo] Aoz Az FHE F53Idthe= A
of HlFo] XA tfidsmdrjatk AZESJo] 371 A ] AA F0]E(Sensor Suite: The
Albuquerque Seismological Laboratory Instrumentation Testing Suite)< 7)|'%3}
S N3 ATHA. Kearns et al. 2018).
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azte) ATelA o] tFE AMe tF oy BZs Awe} HmEAY AT
711002 o4 @4 sHEel wm 5ol Utk

olest W So] HE £4E AnE ANeE AN FAAYEE Hake B
2 viEgtdolE Aol e RE e u ATHIAGE Mol UZHoIAW, o] AL
(1) A7l BEA Am(d; 24 B e, @ d9Hoz 2= AAM 7 o
el "ad, 183 () ANHF dFe F= A" ATz ZAH 7o
2 2AE A% pe A4S AT A

TEY B A%, AV A=) Aol AR BANA Ao FAL YFat
A QaAe A BAL FouR BE24V} £& Fo T nAH JE ANE
AHgEtel BAEE opd 4 QA "

AHA BN AN AEHAE A ojE o] AT PfrEe) BEW 29
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e F BRI AQA BRE GASHE Aol sbssdth A A A
GiA B BAE AAESE BAsT nAIY BT A Y M 2E
g Hasiehs PHoR AFAE UH e Aol

ME o] WA U AAE GET W] A FAED GOH B3
g Fsy] S8l Bl AAE BRE AW, 2R Al ABY 45 4
@A) Bl wY AMe W gEE YAtE AR bsHn

ol sy7I el A el ARe] WA MARI AEAR FAF AAL e 2
AAE fge 28 WSE A3 a3 Qussl 24+ A B A4
AA FRE, AE FF, 89 22w wYe e olF A EEskY P
Moz AEsel 1 Aae 2l AAE ol Telw tE 1§ ol A vw

q

Experiment Panel Input Panel
Rangmad cableabin | e catbeaimn | Bmeath | Oelbegenaly | Feee ospainm | Resqurms | e q Ingiit dista (NP raguired]
eell-riue balf-naivn L-cempenmmtl bl gam Talat o pain (1-campanenil e calbration | IU_TUC_60_LHZ (1.0 Hz)
Relative gain I Laad exis fie 4

Bgpend MID

fatior 0,541

sigma: ©.233
ref, gaing 31707 [w) 00 G.05H2] |
** CALCULATED GAM: 1453.985 [w/ AD 0.0FHI]
Data start tima:
2018,100.00:20:00,06%
{ata ond time
2018,101.00:00:00.08%

L 1 i L TLE

Lnad mear dile 1

RSP RTUC T

g-_n
L
E I
i 1RE 13204 - i ac s : i
}\ MTE Tima {Yane Tiny air: Hisutel _
Fa [T |
= IU_TUC_10 LHI (1.0 Hx)
e T X L BT [l 3
t
i e SR
%-m
-1
-
|
X
1 Lmad BERF file 3
-
-
| ‘ asER i
U
. |
1 1 Ay wom n, - ham Bean TR i 4 VIR L
Peried |8 WTE Thevs [Vane Dy s Ml
= = 1 I L] v it IPHG)
e e = ] D] Ol e Gl e AONBe| ADIA] B bp] e
Bl bt B . T 1T T TV T R - ™ T T R
_TRC AR LI =i | Sarm gl e Zaoen i fan walection| ! i
fanarata PIE rapscE from cuman teet | Ganerata best rea

A Figure 2 Estimating the gain between two co-locoted sensors, {Left] Relstve gain estimation for thee Strec kirisen STS-1 vedics! seismometer {orange, locaten code 60; nominal
sensitivity of 3200 V/m/s| ot Incorporeted Resesrch Instituions for Seismologyll.S. Geological Survey (IRIS/USGS| network station TUC {Tucson, Anzonal esing the secondary
Streckeisen ST5-25 veical seismometer{dark blue; location code 10; nominal sensitreity of 1500 V/m/s| Thevertical gray lines denote the frequen cy band used n the calculation,
and the black curve i the reference Peterson new low-neise model {NLNM; Peterson, 1993). {Right| The time sedes used for the relatve gain estimation. The user may select
different time windows and zoom in o 8 time with similar signals between sensors.

[18 2-80] Sensor Suited| 28t &= XX A9 MYX ZZT(gain) HAL O
(from A. Kearns et al. / Seismological Research Letters)
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2532 AQRATAFI(RIS)) S FAAEAEE MUSTANG

A= PG Ade = 1984 AHE AIAFTALS(IRIS: Incorporated
Research Institutions for Seismology)+ A ZlAg9 3, &g 2 EdlE A% &
stz AulE Aoz 9ste v oF 1207 Wistwrl Fdste HAAY
(consortium) S 2A] SHEA AT, wH, AAN A 9 AP HF 7|As=
Z2IHe +FskaL ok

FH AT 9} A™ste], IRISS Hlo Bl # A E(DMC: Data Management Center)2]
FA R ZF(QA: Quality Assurance) ®-2> DMC TR == AXAEE A
#d SHAlo dlelEFE A #HE ALABERE ATk dFE TN o] QA

< st & HAY FEES zte AU lHE AFstr] $15td MUSTANG
(Modular Utility for STAtistical kNowledge Gathering)elgt= Al2®& &3t
9) T},

MUSTANGS Web AH] 29 Xgto 2 A T3 internet &2 T4 A= A
e elgol A3 A5FE FAH AHE AHEAY Ao ot AFst= TsS
ZkZ23 ok o] #H 3 MUSTANGS 74 84E ta3 2o

A\

A 4k (measurements)= A st PostgreSQL H| o] Bl W o] 2,

Metrics(F7d 8.42)9] HlolH A-8&-& 8] dh= Master Contol Runtime(MCR),

SAHES dolEMlo] 2ol /ol A4/ QAE3k= Backend Storage Service(BSS)

* Metricelgt 8+ &g EFS AHESt HeolHFEHE SA e Aidtsts
MUSTANG Metrics Engine(MME),

« F7I2 A2& HolE E= B o B Y metric AZE ]S MAS R <13
A Ae sfiok ste SAUS Fotll= FA 8§ PASTURE A 2=H

/\

Input Data Clignts
saismIiC 'P__mrld - - -
archive | | eatalog
L L ] v MUSTANG webservice interfaces
= e
r‘\.—b-
e Job Manager :' % -% i ;%o |
—— t | P Metrics |
aster i i
e ustang Metrics Engine (MM L
e Control MI 9 gine (MISES _RDBMS
Runtime ; A
(MCR) = coflect output D 'E store metrics - —
e Backend Storage System (BSS)

[O12 2-81] IRIS DMCS MUSTANG AlAHEl LM T
(from R. Casey et al. / Seismological Research Letters)
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- B, AU, FARY 2L 7182

- HolE #84, A AFEAZ, A 3 3

« UZF STA/LTA Az 71 @A ZHe] &<l

+ AEHFLAENR), A Y 8 S e AR A FAA et

¢ wolz 4L 97 He=HEHY L:_(PSD) L = g UL—’F(PDF) X 17
o FAY Feol A% Ad st
 SEED HlolE 9] A7 JE)(SOH) F activity flag <] 3

A A

o AAZE HlolH e KA 3ol Al snapshot(EAN) Q1 F

A9 7lss A3 218t MUSTANGS 407 ©]/d<] 7|

84 - F3EF 141}:6‘} SJuE AR HolHE 43t

text, CSV 5l JSON @422 Algs| Erh AHEAE AAE metricsE €A, 52,
SAH 58 ;ga—sm 54 4 == 54 W19 W Aante AdYzoR g
4 Ao

A & =2 MUSTANGS metrics= th&3} Zo] 87 HF=2 BFFHC)

r U

O State of Health flags from the miniSEED fixed header
» amplifier_saturation
* calibration_signal
* clock_locked
« digital_filter_charging
+ event_begin
+ event_end
* event_in_progress
+ glitches
* missing_padded_data
*+ spikes
* suspect_time_tag
. telemetry_sync_error
* timing_correction
+ timing_quality (miniSEED blockette 1001)

O Data transmission and archiving

+ data_latency
+ feed_latency
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* total_latency

* percent_availability

* ts_percent_availability

* ts_percent_availability_total
* station_completeness

O Data continuity
* ts_channel_continuity
* channel uptime
* ts_channel_up_time
* ts_gap_length
* ts_gap_length_total
* max_gap
* ts_max_gap
*+ ts_max_gap_total
* max_overlap
* num_gaps
* ts_num_gaps
* ts_num_gps_total
* num_overlaps

O Time series amplitude statistics
* sample_max
* sample_mean
* sample_median
* sample_min
* sample_rms
* sample_snr

O Signal anomalies
* cross_talk
* dc_offset
* dead_channel_gsn
* dead_channel lin
* max_stalta
* num_spikes
* pressure_effects

O Noise analysis
* asl_coherence (IC, II, IU, US networks)
* noise-psd
* noise-pdf
* noise-mode-timeseries
* pct_above_nhnm
* pct_below_nlnm
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O Metadata accuracy
* m2_tides
» orientation_check
* polarity_check
 timing_drift
* transfer_function

O Error logging
* metric_error

o] F metricsol|] I3+ A HAHOZ A, 7|A4H ARFLAE ARXNAHR7|=H
o

o] BF71(2018. 11. 29.)

1) State of Health Flags(TllolE] 774 = A H)

» State of Health Flagsel <3t 1570 metrice 715719 755 o] &3+
miniSEED A& flag R E AHst= Bae Abgst] A5 4 8

» 71EAlA AFEE A F Ad 2] LOG, ACE, OCF o2 € 7Y
o] l=Hl, o HLEe] Q330 AE A 2=® O A B (State-of-Health, SOH)
o FEHo] e Aow At

» State of Health Flags®] 7155 AH&3sl7] f1aliA 7ISA(Q330A1E) 24 =
21 (e.g. Willard)oll Al miniSEED #¥ell flage = 7I5°l that Abd 24

O

2) Signal Anomalies(4lE B4 7 H)
AR B T o] &3t AT oS HASHE metricCE A

» asl _coherence

O

- gamma-squared coherenceS AH&3t FUIF i HAH F Fri A
A Atel o] JAEE ALt
- YA == ARE o, T oY, AA s A4 5& AA

» cross_talk

=
== Ad 74 LF/FE 9
» dc_offset
19 BF AEL o] gale] DC shifts 2|Mals WY
- %ol AW AF =¥ (differential output) &4, AA &4, F YAHY F
< on
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» dead_channel_exp

- 19 PSD Hi F4& A F4do| ot ke & HAE o] &
- #ol 03 "W A, & Ad(dead channel)s ] 7]
- dagE EAZ U8 18.10. ARl= F8

> dead_channel_gsn
- DQA®] Dead channel?} A}
- 4~8% F7]o] WEF WA B
7Rk 2 ZA5g Qbske Ad &
- A3 32 13 0°]9, TRUE(S2 2'd)9} FALSE(HZ Ad) <H|
True(l)& 4~8% F7] tHe PSD Fdatel sligs7] the NLNMET
5dB $& 7

< A3 A F(low signal threshhold)E
A

» dead_channel_lin
DQA®] NLNM devaiton¥} A}
-1 PSD v A& AF Ao A"t Ao & HdAE ol &
- ¥F°] dead_channel _exp ™%t
- oAl 3wkl A, s Aol EAVF Ava 35
> max_stalta
- 1Y¥ AEE 05% FSZ STA(BXR)/LTA(B0X) HIE A4sla, olF Hu
@ g Ak A=
T

gol 2 A%, s

-lN' g

=
o] H(ping), + AxAF o] HAYE F Ao, AR =E U7 FF
2 BSFa0M B Ths
» num_spikes
- S99 AW HAH(median absolute deviation, MAD) A< AR&3te] 1
d AzAAM 12 o] AE FE e oJFAE %
S o ghe ANA wolz a2}
» pressure_effect
- FY Ao VA 2 AdE wAEHEste, daA s AE
- AABAFTE 100 77k A, tirIsk Wstel tid AR g e HAgsk A

2o Fd ol s

¥ J|8HOAM 2Yots HEFA9 EF ANXoF i WAAEE &~ Qs T
ASE 2Y35IX| USETZ metricS AI235H7| {ECtD HEE
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3) Data Continuity(*

b %)
Aae) 4% 3 54 A

N
Lo
W
N
ya
ot
&
i
oft
:?L_',
N
1l
2
A
oX
ey
Ac)

> max_gap

19 ABAA BAP A8 AZ AR A(F) F M 2 @

AR dE 74 9 A%, A9 A2 EE ge

< 25 &4 Y TAE AA

» max_overlap

19 AR AR AT FH ALY AA(R) F A 2 @
> num_gaps

- DQA®] Gap count®} A}

19 AA BT A AS A

- AR AE 78 H As, A AelEd Ee OE AR HE AL, AS
T A5 &4 FY ZAE AA
» num_overlaps
- 1Y ABOA BT AR FH 3T
4) Data Transmission and Archiving(A & &4 ¥ HB3)
Az o] AAAZE A A5 o HAAE S8 AR AF B opplolB e A

g &
» channel _up_time
- 19 Az AEAH(E)H A B 34 19
- opFtolBo A FEtE AIREE HAY I A& ARE AHEStE AT FollA
ARE AEsEH =80 He 84
» channel_continuity
- 54 Adel g AE& AR AKANE VE
- channel_up_time®] 9% o & UYEH, 255 AR A& F5< o7
> data_latency
- 715A Y A gzmEs R 158 AR E AR
- AARE ARANA 4XZTY SEEHM, Z15A A B A4
» feed_latency
COzI(Es Wae)e] A2 487} iAo s=H o] Fe] A7
- AAZE AR 4N S, gho] A& om FUkstH 4l ol

N AR B A 0y BE 4w A BA} 4ee AA

=2
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> percent_availability
- DQAY] Availability 2} Ak
19 AR AE TbEE MRS ojulstn, o] g

A&

lo
o
&Y
P,L
£
J[m
o
e
-
i

> station_completeness
- percent_availability®] H# %< &3l 4 A FH
- %ol 0BT Z& A9 percent_availability #ko] FetE o] #ZS4 H Aol
Ui WA Hags on]
> total_latency
- Hz= oA Ao HE HT AR AEC] FRE olFo AR
- data_latency + feed_latency

- ol aAY AsHow B9 AR HUAL Y FA ShEel, A=
[e]

5) Metadata Accuracy(HEFHo1E 8 &A4)

B2 W7, 34 L $7 T A4 52 5 vedolEe P

1l

oL
Y,
ofN

» orientation_check

- ALt 34 WY AUF B9 YA 5L olgde] oME Ty

o
u
4
ol
ol
£
g
Au
o

o

%) 1E19] %kt ®la
- Ms == mb 1R 7.0 o9 oWlEE o]&stnE I A HgtstA

- A BSFESONA TR 65 ool oJHMEE o|&st 5% Py =
3 1

AN E

» transfer function
- #AZA0 F AFAGN dEBA S E F3 SHAITE o835t HEHH o]

HE AS

6) Time Series Amplitude Statistics

> sample_max
- 1Y AEAA NZ9] Hhgk(count TH)
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sample_mean

- 19 AsolA ZF9] i Fh(count T)

_Fogta BaEge A5e) 3 542 Uehd

= AZA A A2 DC Al H/EE F AAE AA
o

=
ol FAle MzFEtRE FAtgE ¥Mste AEd v

sample_median

- 1Y ABNA ZFH FdHk(count )

_ W@ Rk R s 4H £2e e

- AEA SR Tt AZAANA A2 DC HE B/ EE 5 AAE AA
=N

A%t Msl= 2bs Z ¥ (differential output)d] H-

sample_min

- 1Y AB5NA RZE H A Fh(count T©)

- Hoig, H2E2 AR M S e HE oA E AAMSH, AN
A 7152 e B Fdaktel s o=k A Ha 2 Hd JAFS 2
= 7t B g

sample_rms

- 1Y A B A 21Z] RMSHk(root mean square)

U4 RMS BAe ARS FA WMHE wIsH, o] 008 FojAd
_'l

sample_snr
- TR 55 olFe oMERRH dFE P EPAREe VEoR 30~0%,
0~30% &<%Fe RMS #4F B2 SNR A4
34 2 Ad BF e L 2F AT 52 99 BI2elA A 2%
= 2§}

=
JWMEE AdsiE o A

S 7r
=2 R = | |
- ol 10Kt IW F 3 2%S Hol: wWhd olxRt e 9 HE| Yol
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» sample_unique
- 12 AEAA

- kol e we
ahn, T gh(=

SAEL ofn

7) Noise_analysis(¥] 7 35 &47)
84 71zte]l ti3l McNamara and Buland (2004)¢] EE2=34
ARt AR Fde v
% &1 : McNamara, D. E., and R. P. Buland, 2004, Ambient noise
levels in the continental United States, Bull. Seismol. Soc.
Am., 94, 1517—-1527

29 tﬂ-lﬂ

= [e}

A
filo

IU.TRQA.00.BHZ.M
2015-06-01T00:00:00 - 2015-06-30T23:5%59
Frequency (Hz)

\\-‘,

=240 || }— Min — Mode — Max — Low Noise hocel — High Neise M'Jd!\]

FoRer{10i0g10(m™2/sec™4/Ha) a1

i 10 100
Period (seconds)

[d8 2-82] MUSTANGS| PSD—PDF H{AZS 24 o

\

noise-psd

- A4 TE XML, TXT 2 AOHE & Hdo= O9 A

v

noise-pdf
- EAAFAE XML, TXT 2 8453 18 AT

v

noise-mode-timeseries

- BN B Fuke o] Auge Azte] BE 1Yo AT
» pct_above_nhnm

- B AN NHNMS 233t AEE W27 13

- A= 2AVE e AdE FAs)
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> pct_below_nlnm
- B4 A4 NLNMol| 1|9 A

=
SEe AYE HUSHE T A P

2533. &8 AJET4LBSL)Y o2 £4

A Yol g HEF YA ATFA(BSL: Berkeley Seismological Laboratory)s=
= AR B Ak A trEAIYe tidk 1S AdASHES &8&sHHA A
=, 24 3 27FE ZoklA A=z d7dds 7HAA A o] dTas A
Atz e] FAFYE A8l AN o2 e E LA o2 B435ke] tolE 9
o]’ A F(A7 3 H; State-of-health)E ZAISH= Hlol TS T3 Sth

o] #ste] BSLS Bl AXIA ] o #SFH= A kolz F
= PSD-PDF 24 <& #HH o2 #bg sPsta 3o

ARF B oY s E YL
e

=0 = =]
=< A3}

N,
™
r ol
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>,
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i
rr

Fl
ge
N rlo
o n:é
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-
%)
4

L —

Spectral Density) &7}

&
B}

(background seismic noise
A dE W, PSD AL
42 =8 AA L =4
dole Fddd =72 A k!
b dagEe, A +FEH=R0l LAy

fo ox
o
fru
A
o
ol
rlr
pa
o
i,
v
o
v
&
A
X
o

_YE

=
o,
Y
fodo
1
o,
o
)
Y
o X
o,
)
N,
!
£
do fot
o
N

|1] (]
BN
N
>

olo nZi
ol
_‘i
L

T3 A #54 vaE 9% T =84 FHE AN AledEn

o] A4 BSL2 PSD #4o Bt McNamara & Buland(2004)0] 7'&3t uj
Aol s FEUEF(PDF: Probability Density Function) w48 3%t}
o] AlxEle Fod Z7KFI = Azhe] Xy, wAy " 9 9 2534 F
A5 X33 ZE dolHo Uidh wol= £S5 it o8 Ad#AZA A
T 2 AR FAe A BF k] A% =72 B4 Fuade Ha 29
ANAE 2oz vHud SXE AMESH|E S

ol EAAIN= FAYEYol AZAZAE(NCEDC: North California Earthquake

Data Center) &3 °]AS T8l /=] ATH(TH 2-83, 17 2-84] I x).
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BDSN PSD (32-128 s) Plots

Time periods
Cl

Last month Last 3 months This year

A9 B ZHBDSN) B4
H| 2 3 (from NCEDC homepage)

BK BDM 00 HHZ BK BDM 00 HHZ
156 PSDs : 2019:006 - 2019:012 4917 PSDs : 2019.001 - 2019:214

10 1 Hz 01 001 = 10 1 Hz 01 001
! ‘ ! ‘ -50 : : : :
60
701
-80
30 |
—100
—110
—120
-130
—140 GF
—150
—160
170
—180
—190
-200

-50
-60 |
764
-80 |
-80 |
-100
-110 4
-120
-130
140 L
-150
~160 |
-170
~180
-190
-200

Power [10log10(m**2/sec**4/Hz)] [dB]

Power [10log10(m**2/sec**4/Hz)] [dB

1 Peried (sec) o ) 1 Peried (sec) o

2019700 04 19.22:48 | % BoM G ez PSDRTE

14181550 | 2% S0M 002 P POF

(02 2-84] HE2| XX RZ=L(BDSN) =4 BDMS HHZ A =20| Cf st
PSD—-PDF &M 0. 2EZX = HELT i M FF(from NCEDC homepage)

22 FANI Askel A9 WARLA BB
A Azdo] Bstel, ASLY vhbA
e EHL A0, 2 As

BSL AHAl A XA A (vault)oll 870 AIA AMA L SEA4E SAl AAHCE vlw

ns
2
X
-0,
i
"
fo
B>
o
B
™o
B
o
b
>
>,
32‘ U'lFl
=
o
2

T 2
o] Ao, thAd AHIZEE 2 200 AZ71A 2] HolEHE wrol Z; AlAfe
A 3 A aga F7HE

< vl 54357 Yt PSD #4, YA 4 (coherence) 4]
gF T4e ST =23 A0 A wALHE A58k A8l
AR A B AR SR SE8 & Ay A& AREEM, A A AFE

< B7Fst7] 95k 3k 2 X5t (shake table)= AH8-H T

ol

o
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o
NEICE= AAIA o2 F83F A xlo] W3 25 23 FHAH 2~(ENS: Earthquake
Notification ~Service)®} A wjAlZ |3 USGS A8 Z=Z13(EHP:
Earthquake Hazards Program) Web Al°|EE &
ARE oA A RE TR A AE We
HAYSE 2 /3 &5 Sl(finite fault solution)9} 22 FMe 7Y EAS x3sh
Azle] B HAeF R A FAAQ] WY ARE AT o]9lo= NEIC
=, A A FRIojY AEE dE AzxlF IS A6 =
(ShakeMap), %% o Z(Shake-Cast), ZAX <l Did-You-Feel-It?(DYFI?), “L¢]
PAGER(Prompt Assessment of Global Earthquakes for Response)E Z &3+ AAI7t
&8 =S Aaksta A

ojgh Z2 AEE2 AFAHOE, NEICH o #7] +FHE= ANSse| Fd7he
2 1(ComCat: Comprehensive Catalog)ell 43 R #H T}

Z3 2 o]y HHE A|F3= USGS EHP Web AClE= MAIZ S Z FUigh A
A T AR Woll Rk o] WEste] B AR W s AR HEX)
AOlER I H AL

g, NEICE % , THE HolHE 243t o FH 9
A=< JdEUlS Fall AAA = Aets de VEHCRE FYPIT
A xlo| ek Hzo] dd g 42 QED(Quick Epicenter Determination),
T3 2 43t I2kE & PDE(Preliminary Determination of Epicenters), 183l F7}
Holal Hu FAAR] ARE Egste] dit WIME+= EDR(Earthquake Data
Report)©] At} o] HH} AE= ANSS AMFe] d3oz I/ AF=He= st
Web AH|2~ ZHl=9] 7|27} "o}

ANSS-NEIC7} Al gste HolE AEES d7std, F2 It tid 9 A&l
A &= = Latest Earthquakes, ENS, Real-time Feed and Data, DYFI?, ShakeMap,
Seismogram Displays 18]al Z1gtl-s 2 WA #AA FoA F7t= AFH=
CISN(California Integrated Seismic Network) Display®} 4] A XA 72511
PAGER s°] At °]E9 1=s &/le [29 2-85]9] YEY At

N

~

e
pr
olN

i)

[o
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rr
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ANSS Earthquake Information Products and Tools

Latest Earthquakes
Maps and mformation for United
States and workdwide carthquakes

Earthquake Notification
Service (ENS)

Customizahle carthquake information

within minutes after they oceur automatically sent to your wireless
Ksp:earthquake.asgs gov/ device or email account

enctivguokes v https:aslearthquake.usgs.govens’
ShakeMaps PAGER

Distribution of shaking mitensity Estimates of populaton exposure,
from an earthgquake anywhere in fatalitics, and impact on infrastructune
the world within minutes. to sagnificant carthquake shaking
hipiearthquake nxgs gov’ #1 anywhere in the world within minutes.
shakemmapy’ htipetenrthqnake. usgs govipager’
ShakeCast ] Did You Feel t?

Automated ShakeMap delivery,
damage asscssment, and nobification
for crifical lifeline operators.
hipearthquake usgs govresearch’
soyftwiresSiakecasy’

Cituren-seience webpage where
shaking intensity maps are created

by the people who fielt the carthquake,
heipeearthanake. usgs. gowdyfi’

] Real-time Feeds and Data
Real-time earthquake datain a
variety of formats including RSS,
CAP, CSV, and KML

CISN Display

Downloadable software to visunliae

and receive notifications for seismicity
anywhere in the world on your compater.

hitpzearthquake usgs gov’ A higpzwww cisn.org/soffware’
carthquakesfeed/ cisndisplay.html
~ | Earthquake Data JgN e NetQuakes
Catalog search, recent and historic . 1: T Lirban area seismic network instruments
earthquake archive, “Top 107 lists, = ¥ = "—— | hasted by volunteers 1o provide dense
scientific duta, and so on. % F:f:; | ground motion data for vanous studies.
hraip - eardhguake.nsgs.goy’ sy Ty futtp:enrthquake. wsgs. gov’
enrthquakes eqarchives’ - &b muonitoring netquakes’
7 Info by Region ————- =+ 1 Earthquake Summary Posters
T | Picka State or a couniry and find out . :3%- ",r'-'-' &+ » == | Posters created quickly after a significans
i | about historieal canthguakes, seismic v Y b carthquake with images and text about
" ' | hazard, local agencies, and more. - == | the seismic background of the area.
ek ] htip:earthquake. usgs.gow’ F‘lu = htipzfenrthgnake. usgs. gov
earthguakesregion. plp — earthquakes/eqarchives/poster!

[O18 2—-85] ANSS—NEIC A 32 XZFE MEF Q2% 4JY
(from USGS Fact Sheet 2006-3050, 2012)

HA AR LY FA AFEE ANAR AH2E Au R, oy Zolo]
HY(EE FUE) Au2=l ENSeF ESEE o83 TED7} JTh([1E 2-86] =)
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Earthquake Notification Service Tweet Earthquake Dispatch (TED)
ENS

= USGS TS Earthquake Dispatch (TED)
The Earthquake Notification Service offers two Twitter accounts. On
I I (ENS) is a free service that sends TED average, each account will produce
— 13;“"-“ you automated notifications to your about one tweet per day.

email or cell phone when
earthquakes happen.

[18 2—-86] ANSS—NEIC XM 32 AHAZIE XZHE MHIA ATH
(from USGS homepage)

T

: This is &n example of an earthquake notfication ernall sent by the USGS Earthquake Notification Service (ENS). You :
I can receive notifications on vour cell phone after yvou sign up. (]
: If you would like to receive emalls when earthguakes happen, click here to sign up. :
1 ]

If you do not want to sign up for ENS, simply delete this emall,

71 M - NORTH OF HONDURAS
Preliminary Earthquake Report
Magnitude 71 M
Date-Time 28 May 2009 08:24:45 UTC
28 May 2009 03:24:45 near epicenter 28 May 2009 01:24:45 standard time in your timezone

Location 16.783N 86.165W
Depth 10 km
Distances 63 km (39 miles) NE (37 degrees) of Roatan, Islas de la Bahia, Honduras

100 km (62 miles) NNW (347 degrees) of Trujillo, Colon, Honduras
127 _km (79 miles) N (353 degrees) of Tocoa, Colon, Honduras

130 km (81 miles) NNE (31 degrees) of La Ceiba, Atantida, Honduras
284 km (177 miles) E (99 degrees) of BELMOPAN, Belize

Location Horizontal: 6.3 km; Vertical

Uncertainty

Parameters Nph = 119; Dmin = 3239 km; Rmss = 0.88 seconds; Gp = 104°; M-type = M; Version = 6;
Event ID US 2009heak ***This event supersedes event PT09148000.

[C18 2-87] ANSS—NEIC AS2 ENS MZ o|Hd & Al

7 =
o WMo, ¥4 FH T AEAVE A™sta O F BRI AIS AASA 1
ZA3}E Map & List, CSV, KML, QuakeML, GeoJSON @4 F A ei3}o] ol &=
AA HoAUT. ofd [1F 2-88] olHT AF F 20199 99 21¥ R 569 &
HL ol Durres Aol theh A shd o]t
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Eaithquake Hazards Program

©  Latest Earthquakes i
M 5.6 - 6km N of Durres, Albania

Overview 2019-09-21 14:04:24 (UTC) 41381°N 19.454°E 10.0 km depth

Interactive Map

Interactive Map Regional Felt Report - Tell Us! Did You Feel It? VI VI PAGER YELLOW

Regional Information

Impact
Contribute t
Felt Report - Tall Us! - L5 P2 n . Mot Please tell us-about your
experience
Did You Feel it2 LBANTA ALTARL,
R
ShakeMap Map
RAGER Contributed by US Contributed by US: Citizen Seienist Contrbutions: ‘Cantrivuted by US ' Contributed by US '
Technical Origin View Nearby Seismicity
origin Review Status
REVIEWED © Three wesks
Waveforms B e
55
Downioad Event KL e, @ 2500 6m
Depth
View Nearby Ssismicity 10.0%km Magnitide Range
Time A 20
Earthquakes 2019-09-21 14:04:24 UTC
it Gontsbuted by US ANGS Comest
Data & Producls For More Information

[18 2-88] ANSS—NEIC A&29 &3 XX Cist BHHEE (from USGS homepage)

A7IA 2 FES FEEt AARE ARE HIee 7se] e EEola 9
o= B2 MEAQd A"7E FHIH oy dFREs Hik FEgFo] w2 It
HFo2AE 5317 o FH2E e §4S 7HAL U
Az FNY} F5EE&H BHdt] USGSw WA 27 (ANSSS =7hda ¢
3] NICY <hE 7FAaL ANSse| dHoly @ At==o] oit A2 ((Data and

Products Policy

o] o=, A WA Z3F O E”All data collected and data products generated

~

< 323 T ok
o

by ANSS participants shall be made readily available to the user community for
earthquake monitoring and notification, emergency response, scientific research,
volcano monitoring and notification, general education, and all other appropriate
purposes.” 2t 5, ANSS TAYC 98 == Ee doly 2 AAdEHE A=
=2 AAA B A, SFUS, FeHA AT, s 4A 2 3, dRb s e
71 AT 223e 7HAA e TEA s dA RS ¢ AES v
S0 Ak AL Z&=FH o AT

A= ANSS A S Tl AatEe AR B AEE2 oW Aol glo] o
ANA ATHIL FFLEY tdel He 2

% = =
EAT BRO AA(Ee AEA)ES 2HEEt AF dids FEsta, 98 FES
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25.4.2. X[ZIALABLS|(IRIS)2| BF

@A IRIS(Incorporated Research Institutions for Seismology)e] 742 "= W9
3 A(hEA T+ ) 12670, AF 712 3711 2 w&7|# 2170 F 150709 = B 9]
o] AF 71 12870, A AAHCE F 278/ E o] FAAA] QUTH([1H 2-89] =)
Fuz sy 7133, s, FAdgwrt Risel 7tdE AeE Yy
ATH

, olojSBE e
9

Ep e

() o=} ‘j?i‘
A

nf3|Let

2|

ot 13

ECE E 2t
e *H
Ao Lolx2iof LEESED
) iy ‘_,‘“__.‘.. Sl e N B e AL i e e e e e S
iiMember Institutions (126) Tl
(&) ¥ Foreian Affiiates (128) Gt
Ljojio} o =
7/ M Us Afilates (3) e g;s@ LR ll=t
UM T
9 M| Educational Affiliates (21) 22
[0 2-89 THE3| (IRIS) 39 & (from IRIS homepage)

IRISE A|X #4 s3] A7, w5, ANAN 0 2 £272 ALY LAzt
A< H3ted g =203 ZF, AEAF(DS: Data Services), 5 % tiF %
AHEPO: Education & Public Outreach), A7 X1 #Z"(GSN: Global Seismographic
Network), A A %A Z(OBSIP: Ocean Bottom Seismographic Instrument Pool),

5 44 AAATF o] 52 #Z(PASSCAL: Portable Array Seismic Studies of
the Continental Lithosphere), 12|31 AA} A #Z"(USArray) ZE2 135 33}
I St

AXNARY] #3374 vl IRISS] A5 ¥ AlE(DMC: Data Management Center)
7b @@sta glen, 20199 9€ A DMC7F 3k HlolElE 557.3 tebibytes
(TiB)°o]aL A| &3t Hlo]El= 720.1 tebibytes (TiB)E WEIY JTH[ZH 2-90] F=).
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IRIS DMC Archive Shipments by Request Type

as of 1 September 2019
557.3 tebibytes (TiB)

Projected on 31 August 2019
720.10 tebibytes (TiB)

o ‘
200 |
o == - . l l
R S T T G S

$ S §
3 3 3 L3

Tebibytes
Tebibytes

@

estimated
%

$
2

BGSN  portable (PASSCAL SEIS-UK, OBSI, SISMOB)  WEarthscope WFOSN Minternational BUS Regional M Engineering 1 Other mCustom mRealtime mWeb Services mWeb Services PHS

[O2 2-90] IRIS DMC2| Xt& 4T (E), MIS(2EZE) =H =
(from IRIS homepage)

IRIS DMC7} A4k, Algshe AdAE s v53 2ol 6719 771 At

« Time Series Data(AlAIE A=
A AAL w3 A AJBSE2HEHY A% AU9d AREA, IRISY
7} F83%F KB (archive)o| o

* Metadata(" E}El| o] H]) :

ARZIEA 2 HolE FE ARE TG o] AR HLE = AR
b1y A5E dAske H ol&EH.

« Event Data(AHd #AFE)
4T o] 4ke] A Ak FMEEIOEA, HQ3 HolEHE HAMSr] g
A BE Ak v f&sit.

+ Assembled Data(H g A E)
ditHon W F e 2 /g Bt UE
18y Azolth o] ARE 5 <
g daket e JAFARR 55F ol ajFe

« Data Products(A 5 4H&=)
dAA RS A A 2de
LA Al s e JSae 2AA A

GMV ztE=o] sttt
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=
=

%7} %+ Web Services®}

command line fetch scriptsoll T3} Java, Matlab,

Python ZtolBE & g|E& S3l {83 API(Application Programming Interfaces)<

T At 283 AAE ASEAXNZHFH)E AFstE Web ¥ Email-based =77}

ATE E=Z WEIH olEl & AlF3t= Metadata Aggregator(MDA) F°] ot
IRIS7} Al gdhes A8 7k A5 553 g3t 49 223 Al 3y 52 19

2-91]° YEbt Ao

Name

Assembled Data

BREQ_FAST

Data Channels
Wizard

Dataless Request

R :E\reni
'~ Monitor

~ | GMap

Description

Browse pre-assembled data
sets, mostly from temporary
deployments.

Request data by email. This
is the most common way to
make a data request.

MNear-real time miniSEED
data holdings that have not
yet been formally archived.

An interactive tool for
exploring the 3-character
SEED format for time series
channel codes ( BHZ , LHE,
etc.).

A web form allowing direct
request of a Dataless SEED
file.

Quick overview of any event,
along with links to all IRIS
tools that provide information
about that event.

A browsable map of stations
by network, time range, and a
variety of other parameters.

An interactive map service for
viewing Earthquake
Epicenters superimposed on
a map of the world.

Metadata Aggregator shows
information about networks,
stations, and instruments.

Interface %

Query Form

Email

Monitor

Browse

Query Form

Browse

Browse

Browse

Browse

- 121 -

Data Type

Time Series

Time Series

Time Series
Metadata

Metadata

Metadata

Events

Metadata

Events

Metadata

Data Format %

SEED

MiniSEED
Dataless SEED

Dataless SEED

QuakeML

Dataless SEED



MUSTANG
SeedLink

o
S_eismiQuery

Seismo
Archives

| SPUD

i

= Station
T | QuickLook
.|

WebRequest
Web Services

| Wilber3

[O8 2-91] IRIS7t M 33t= A=

T3 RISt 901X E T3t ARARS 84, Azt 2
t}. H 2o DMCE &3] =3k

EdoE A&t

* evalresp :

NS N

U2 FYsE

[}
A

A set of web services
providing data quality metrics
such as latency, gaps, and
availability.

Protocol and service for

receiving streamed real-time
data.

Forms for making relatively
direct queries to the primary
DMC database.

Seismograms and related
materals dating back to 1882
that have been digitized for
preservation and electronic
Access.

Searchable Products
Database provides a
browsahblefsearchable
interface into most of the
products at IRIS.

Quickly see current and
histarical waveform data for a
particular station.

A web-based interface for
submitting BREQ FAST
requests.

Retrieve a wide variety of
information via HTTP-based
services. Includes APIs for
Java, MATLAB, and others.

Browse and request event-
based data using a Google
Maps interface.

(from IRIS

SENESE
e

=
hom

API

APl

Query Form

Browse

Browse

Browse

Query Form

APl

Browse

—

~

page

Y

A ZE 9o

Data Quality

Time Series

Time Series
Metadata

Events

Time Series

Metadata

Products

Time Series

Metadata

Time Series

Metadata

Time Series
Metadata

Events

Time Series

Events

SEY

on

)

i

Qe

A

rr

1z

o I
e 2o

SeedLink

SEED

SEED
MiniSEED

Dataless SEED

MiniSEED
StationXML
QuakeML

SEED
MiniSEED
SAC

I

3]

=
S

e

ok

i
1

A&

[kl

B 7}5ta REDP Y3} StationXML Y& o] 8&3le] ASCIIT}

ZZ g#o|t}

* SOD : Standing Order for Data
4% Ue Aoy A9, W], 12
stet= 290t
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ISPQA : IRIS System for Portable Assessment of Quality
MUSTANG®| R-codeE ©]&3ste] @RAA AAE F4 FAHLALE AL
st W#Hol A8 T2 (commend line application)©] o
IRIS-WS
o] IRIS-WS zltelBegl= DMCel S dlolg 51 x| A3 H<EshA
St Java API°|T}.
irisFetch.m
IRIS DMC+= &% FDSN web AH2E A3qst= O-E oy AE A A%
Hol = AEE A e 5 A sk Matlab ol B EA, F
FHoE AXNAE, BS54 vgdHely 2 AAE AR 5 o&dn.
pyWEED
JWEED®| 7]%s& thAlstzia 3 A8 A dolHE A8t 9
E 7}edt E9Y F(cross-platform)o]| .
PQLX : PASSCAL Quick Look eXtended
AX#HSA A oy 4 H7ME A% 3713 (open-source) &~ZE
o] 2 A, AHgA =Ho| A= Trace Viewer, PDF Viewer, Station Viewer=
T/ At

ret

&2

& IRISE TS} o] YA HolEHE o|gsly 712

rit
i}
0%
o
=
L]
il
o

EMC : IRIS Earth Model Collaboration

syngine : On demand cudtom 3D AxiSEM synthetic seismograms
GMV : The Ground Motion Visualization

EventPlots : Maps, record sections & other plots for M6.0+ events
BackProjection : P-wave back-projection rupture imaging
globalstacks : Global stacks of millions of seismograms
Surface-Wave Radiation Patterns

ESEC : Exotic Seimic Events Catalog

Infrasound : TA Infrasound Data Products

ASWMS : Automated Surface Wave Phase Velocity Measuring System
Aftershocks : Animation and fiogures of seismicity by aftershocks

SWS-DBs : Shear-wave splitting databases
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* EARS : EarthScope Automated Receiver Survey
* EQEnergy : Earthquake energy & rupture duration

* Envelope-Function : Continuous envelope functions

» ShakeMovieSynthetics : 1D & 3D synthetic seismograms from the Global

ShakeMovie project
* SourceTimeFunction : Short-arc Rayleigh wave source-time functions
* MomentTensor : Centroid Moment Tensors

e ANCC-CIEI : Western US Ambient Noise Cross-Correlations

* GlobalEmpiricalGreensTensors : Global Empirical Green’s Tensor database

+ EMTF : Magnetotelluric Transfer Functions

* Noise Toolkit The IRIS DMC Noise Toolkit

* SeisSound : The Audio/Video Seismic Waveform Visualization
 EMERALD : A software framework for seismic event processing
+ EventBulletins : Event Bulletins

* FilmChip : The USGS WWEFC Pilot Scanning Project

+ Calibration : Calibration products

+ StationDigest : for USArray Transportable Array stations
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* Promote exchange of seismic and other geophysical data and knowledge through the use of standards
for network operations and data formats, and through pursuing policies of free and unrestricted data

dCCcess.
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ol% Hujo WE et A Ao el @ FVA THUF B4
Stk QR 1 8 ANUANAEPEAEL Feelq AAs AAEAAT
FRRRE AXSAT

Fx18t7] el F5-#8d (Minister of Education, Culture, Science and Technology)

.1

of AxleEl AR EEri#olH, <lEUl sl#o]z FA4 URL(Uniform Resource

Locator)< ‘https:/ /www jishin.go.jp/about/introduction’ ] Tt

T8, ANZAATFAREE 1997950 Ao] AR FTAY 2ABSAY L
d4stn AABSARe FATE)/TELE U BAAEE uSHAL, o] SHe

A R ZAFAFFF 5 (Headquaters for Earthquake Research Promotion)& £%
F(EE AT EFA@ARY AR S)er TR ool A

Z1#e] A 2 A JIAE FAEE B A9 L3 (Policy Committee) 2t A X ZALS
¥ 3] (Earthquake Research Committee)7} A x|=o] T} [I8 2-92]& AZAA

FEABRe] 2AEE el Aol
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Disaster prevention measures at national and regional levels

Prediction
ing the Nankai

ntesified Mez

Headquarters for Earthquake Research Promotion
(Director: Minister of Education, Culture, Sports, Science and Technology)

Policy Committee Earthquake Research Committee
=2 5 Subcommittee for Long-term Evaluations
» Comprehensive Subcommittee L =
prene ~ * Subcommittee for Evaluation of Strong Ground Motion
* Subcommittee for Survey and Observation Plans s Sibrommiies Tor teunams Evalialicns
* Subcommittee on Review of new Comprehensive » Subcommittee on Improvement of Processing Methed
Basic Policies of High Sensitivity Seismic Observation Data
» Subcommittee for Reviewing Predictive Evaluation
Method of Seismic Activity

Comprehensive Basic Policies Survey and Observation Data
Survey and Observation Plans and Research Results

| Japan Meteorological Agency

Survey, Observations, Research, etc.

Ministry of Education, X -
Culture, Sports, Science Geospacial Information Japan Meteorological Agency Japan Coast Guard Universities

and Technology (MEXT) Authority of Japan (GSI) JMA)

National Research Institute | |Japan Agency for Marine-Earth| | National Institute of Advanced | National Institute of Information _ :

for Earth Science and Science and Technology Industrial Science and and Communications Nf:',':'f’m; %egear;h I“iga‘#:%
Disaster Resilience (NIED) (JAMSTEC) Technolagy (AIST) Technology (NICT) of Fire and Disaster ( )

[O8 2-92] XXZAAFFHERS =& & (https://www.jishin.go.jp)

2.6.2. HAKNE HAMY

2001'd SLFA AEel weh, Aol #sie] YAFFA L AF FLI}E Heh=
SHEY @) ezA BAEE Aol AEEAT. FHAR EokollA HAEF
2 Adog #HE FAI|F dAA FRE HIe YARdA, AASZATAT
ol WAl #F 71EA AA, iyt A AL iAol &7 71 Y B
THH =4 9Ze T v F 2 AR wES AR tiatE A,
SHALL 5 ZAFAR O lojA o] AR f71deElrse ABletr] st Wiz 9
718 "B AA S W AEAGANE FAE T Wadde] AAZIE FHAL
o, WAl #ste] Wzt AL st =AM [1™ 2-93]

re yae Agse
Z

= -
S AR FFEA L WA (3A) ZAE ol
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- ABZTH - F 81 F 47H SH(SHE 58.0%)
- ARA7NEEAZHR - F 1569 T 75H(SHE 48.1%)

CAESH SAEN 4 4

Ayt ow ASAst FA #7|AE dEl 2o]i 9E SPSS(Statistical
Package for the Social Sciences) T4 ZE2I1HE &8st T34 2

Az AREge] Uie Fuu e st BAEY 3

- <E 35>E YUY HEZA FUNEL SPSS BA WAAE BT A
B2 Bge) eFA d2A, Qb HELE, N& ABTY $9A 7,
Aagk/Ad/BEE 57 A% g2 Jehle Wy

SR o)A i) o o] F $9A 1228 F MEFT we) 1-370]
$HeA 2ot AEFOE tehta 9ot wd FEF HY

- AR AxE Q3 BYY AEClE ] FEHE] ¥H FEe 7o
S Aol e FE Aol e Gwow 59 wael 43WoE ¥
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Qf 122 1.00 5.00 4.1639 1.25547
Q2 122 1.00 500/  40574|  1.11562
Q3 122 1.00 500(  4.3279 86667
Q4 122 1.00 500/ 37869 87414
Q5 122 1.00 5.00 4.1967 .81959
Q6 122 1.00 500  4.1393 83632
Q7 122 1.00 500/ 39590 85665
Q8 121 1.00 500 40992 76817
Q9 121 1.00 500  4.0826 85232
Q10 120 1.00 500/ 39167 90362
Qi 120 1.00 500( 39333 83750
Q12 121 1.00 500/ 41157 75487
Q13 120 1.00 500( 37833 80108
Q13_1_DCR 19 1 6 4.27 1.812
Q13_1.DT 119 1 6 3.84 1.518
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F6 &% vlol¥ A (Total Governance)

QL9 + Q20 + Q21 + Q2
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A 2~EI(ANSS)e] dlolH % 4+EE AF(Data and Products Policy/2014)9 =
olgo} e F8 Ugo] At

“The Earthquake Hazards Reduction Act (P.L. 95-124 as amended) gives the
USGS the Federal responsibility for providing notifications of earthquakes and
its reauthorization in 2000 established the ANSS to modernize and expand the
Nation’ s seismic monitoring infrastructure to provide accurate and timely data
and information products for seismic events, including their effects on buildings

and structures, employing modern monitoring methods and technologies.

1. All data collected and data products generated by ANSS participants shall
be made readily available to the user community for earthquake monitoring and
notification, emergency response, scientific research, volcano monitoring and

notification, general education, and all other appropriate purposes.”

o] ANSSe| s &1 A 7E ofz <& 4-14>] M=o At
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CE 4-14> Ol= MEFIAXTALES] HOH & MEE 4 H

Ho

Advanced National Seismic System
Holge ¥ &&= X (Data and Products Policy)

Ct=22 MEZIEX[EIAIAE(ANSS: Advanced National Seismic System)2l A lol esf &

o MiEs= MitEod HMEEe o ZXEE=AFUSGS)el X el E = 208 (Earthquake
Hazards Program)el Az{olct o|H2 AAIZE ol ZLEHEZ, =X 2uLEHEZ 2 §X X
of theh LAY ZUEZ Zetst EH A7 S5 ANSSe| 2gAtel mE £Eo dist X|&2 ®M&E
°|'|_ J‘JOIL__|>

x| 2 9| & M ZHH & (Earthquake Hazards Reduction Act)oll 2|5tof o] ZX|& A=, X[ &lg
2 3Xstn Fale| XF ZUEZ WHIl J|&5S XMESI0] AL MESH X AXEt HE
TxE0| chst Fskg zehst X[Tof et MEE MASHT| st Z27HH XS J|Hs
st 2tatst= ANSS Atel aQls 2ofgrQtch

ax
o

ok %o 0z

lml

1. ANSS Mol olsf =&== ZE Holf A dizs MEE2 XTHAI & SA
U, ThetA oA s A 2 SX|, et W| T2 J|E
S&H e =X A At 2

2. ANSS T4 Holl ofsh

—IOIEO

o
=xEE Z& HolHE HIOIE1E g5t o 23t fIxl, AZT|

Ef 2 g8 S Holy 7|5 =of 2 HEt §EE ZeF= S8 ol EtH 0l H (metadata)
£ ZFo0fof sict ol £ HEHOIEHE= TS Clole 2t oEHOIEHIL & &ExE = UASS
BEEsts Ao 2 J|FE(EE |Al) Ho[H2 oA o]0 Fhrf

3. 7|=& dlole{et 2 oEtHO[E & J|ES| Atz 22| My X Mu|o| E2t=[1 0|F S5t
of ZHf=ojo} gtot o|EHA E@t=l1 ZHiE dloleE =YSHA ANSS £ ANSS #of 74

el d&olztn gtsfof st

4. 25 ANSS {HMe4 dolg, &3 e MEFE 12| 7|E oEy 2 SN HE= S
elgb2  ®&= 2 HXistandards and protocols)% Xl74 ANSS ZEXEZ  (ComCat:
Comprehensive Catalog)oll = x| =|0{oF &tC},

5. %7t X =2 2 (NSMP: National Strong-Motion Program) % 1 &3 ol 2|5to{ M A=
E: S8 ME MEES NSMP/ANSS X e| ZEHALO|E(access portals)& S35+0 ol 22
= AU 010# stk

6. ANSS Integrated Product Team H== O|8toll &2l =2 = ANSS =7t A2 35[(NIC:
National Implementation Committee)2| &2l BtEE ANS EI HolE, HEIHOIE % ME=A
st #+242 7iesto{of sto

M3

7. 2E ANSS Eof PHESS OS50 2 pAMwol 2duslet Hetn B Yol of
Mo o ch2 ANSSO| BA J2|D olzRE WME BE MR Y 7S G2Es e7usc

20144 58 132 NICol 2lslf &eld.

I olef o] XX #Hd A5 Z AEFES AT
o= AANAE A5 TR w2t AFHAE 2elst A

USGS Fact Sheet(1¥ 4-3 #HZ)o w=w, ANSSO| A% AR 4EE(Y
Hel, A&, AXYE #4E 73 2 G U #E T ARG /\}%ZP% 3N HE
Z, (D ¥nkel @ o1 &(General Public and Media), @ $+& a2, A sl
%Ak A
and Business Continuity Planners and Coordinators), @ <& AHA 2 du] &
o ZH(Critical Lifeline and Utility Operators)® EHF3le] AT W&eS tax 2
Qo2 Z-E W ARE AP)dte Wt Mgt o

hl

£4 718 2 ZAHAHEmergency Responders and Managers, Disaster
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Earthquake Information User Categories:

General Public and Media
Latest Earthquakes
Earthquake Notification Service (ENS)
Real-time Feeds and Data
Did You Feel 1t?
ShakeMaps
Seismogram Displays

Emergency Responders and Managers, Disaster

and Business Continuity Planners and Coordinators
Earthquake Notification Service (ENS)
Real-time Feeds and Data

ShakeMap
CISN (California Integrated Seismic Network)

Display
Prompt Assessment of Global Earthquakes
for Response (PAGER)

Critical Lifeline and Utility Operators
All of the above, plus ShakeCast

[d3 4-4] USGS Fact Sheet 2006—3050/2012 {2l siE &

e, A ok AT AME B mFo) oA AAE A ml=o A
TALIMRO)= 2 dFoll “FAR F3o A5 A2 e F7AvaL PAsE
)]
AA

ATHIZLE 4-5] =)

B. Promote exchange of seismic and other geophysical data and knowledge through the
use of standards for network operations and data formats, and through pursuing policies
of free and unrestricted data access.

Hr

[O8 4-5] IRISQ| Strategic Plan0l| = Mission siE &

a8y AA doleE #Est= IRIS/IDMC(Data Management Center)= 67] %
7 (Time Series data, Metadata, Event data, Assembled data, Data products,
Historical data)e] Az dlolH % AEES thY3t Interface(Email, Query Form,
Browse, API, Moniton)Z A¢F flo] AlFsta A 1 A5 dFEES FHFH
2 AZTE o] &8 AAo] BEFI dwklo] HIstr|o ol o] flof AdX

=<
Al AZA A AHEAAA AR o2 FAhstE Aol He 2oz Heln.
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JEo A XFFZ ¢ AHREZ JFE FIYse= F7IEA V)
(JMA:Japan Meteorological Agency)< =7}&<l #SWS &3HA FHOAE

53k X]?ﬂ ‘:Q%Oﬂ e 724 d AEE Al g wiAE St AR =7

Hhdo) 7| 4A B 39 ol B AJNAFALE &sIHA dEY tEF
AR5 AFA < A28 =AFAWNIED: National Research Institute for Earth
Science and Disaster Resilience)®] “®Aj2zl Web’ oA+ 23 (waveform) ©lo]
Bof 22 Aol 52 A5+ 59 AREAR AT & UA st AAE F

of FolAY /W2 ste dA 5l 212 A43] stal ok

7

i
-

Ju

55 o Belstelol st xAol, ofel aY 4-613 Lol HolHE Agd
A Al 1 dolHE ol§F ATHAE wE AR E: P AYRIAE
AZFES JENe 2T, WY BAFE DS ARMHE A& FASE

b Feedback

Users are reguired to report the results of research which uses these data fully or partially to us by sending
the reprints of paper and/or detailed working reports. The name of organization(s) that produced the data
should be acknowledged in your paper and/or repart. If your results are not publishable due to commercial
secrecy or other reasons, please send us a report explaining the reason and describing the preliminary result in
a5 much detail as possible,

&1 Prohibition

Users are strictly prohibited to create and re-distribute any duplication.

[O3 4-6] €= NIEDS YMA|Z Web AHEA S L7

AHE AAACTE 4-7] e 2HleR AEsd 5 Aas AH Y
% E-mail® =721 BRE <13)
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Privacy Poli
Rﬁgiﬂt!lﬁﬂll Form Hi-net K-NET KiK-net F-net V-net S-net DONET —

Japanese
Registration Flow 2  Enter your information
) Read information B about the setting of the web browser
sbout user registration ou should activate the *avascript and “Cagkis® opt £ i L o
+ You should activate the "Javascry &l " OpLions OF yaur web Drawser. (=] o =2
# Wa raguest all users to OXHxlxl_l Web'—'l Al‘oxl'
sgree with this document. | BV SRR SuE e la iy
Zi Enter your information + DA not use meta characeers in User Account and Password. =E=22 ol5l0] 2z}0ol
and create user 1D o= ‘I"l |- :| — |-'—
W after sudmissian
I Verify your registration el ol= X =
RY Yo T + You confirm the contents of entry well and please push a *confirmation” button, after filling in each item. 7 | xH °|'O:| Ol: °|' = 3 HE=
@ The complation of an v Be careful of the eror of a mail address input in the case of eatry.
application for user + 1f an app¥ication finishes, the completion mail of an application will be sent ta you. Ol.EH g'. Al x=23
ragistration + W send the completion mail of registration to you within 3 few business daye. E=-
5 Receive an applcation ' :r:in;:;;r:‘plj:m mail of registration does not arrive, please ask
- aibasai.g0. o,
confirmation E-mafl
|5 R
ﬁfgﬁﬁﬂﬂ:‘ Wl cic:: cner your information and click "Confimatian” button, - o2
" L?:u il Facive .Erw" tra = Your information entry form =
n completion E-ma . R
ol b s s loplie il |0 v o enter al icsms marked with the * symbol Entry example - E-mail =4
1 Hame * [ ] Geerge Weshtingtan
AT
'Loqin o the website of | E-mail address * Wit [t v s that there may not be & mistake - i‘—'Tj | ﬂ%‘g
aach chearvation st if the -k ckdess. Whenn thee s mistabe i
work and get w farm e carniot regeter your application | - I:_” o | E_I Al__g_ %x_-!
data.
I Crganization * MIED, Jopar: =5t
— ' (Yelm|ge| ZA| x8h
I The datz use pupose * | () jga-prafit () Profit « Pluse check
0 =
Seiamic resarch - I ANER )
- s al=o El
: siE AZIZHEY ME
I The past result
Titte of et H H
SR JMA, University
B Seismograph networks [ o You can downiasd ok oty checked network data - _
to download the data ® | but sl ol petwnrk data. HI net K net
Clama Dluniversieg [l isnet .
Ty
B P o o e e Left ch KiK-net
echir,
OFnet
Dlvnst F-net, V-net
Os-net Clooner
Please enter Usemame ?nd Password only in the alphanumeric characters. S— net, DON ET
et characters not available. [3 - 12 characters]
I Uzername * boraii21
I Pazsword ©
¥ Please enter anos again for confirmation. SajGes| (=) o
- FAUY
- AQE
Canfirmation

(18 4-7) Y& NIEDS| YHXZ Web AISK 52 244

oitel A, SFEHEY Al L3k A GEAY Fo sy, A FH
& A3 =37 AASHS &8ss TYET(HRREZRFC A LAY
t:gl_

, AEAQ] AR A" ARGHE)Es 2L

o AW #Z="HBATS: Broadband Array in Taiwan

[}
for Seismology)& *&3t= A|F3}3AFA(ES: Institute of Earth Sciences)e=

m]=  IRIS-DMCS} @H#AE Az
Moment Tensor) A&¢} ANy A8t e HEAHA A8S AFsAT, A3
=

by AzA A= [ 4-8]3 2] 55 daE 7ML JdA= 83t o
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BATS User Registration Form * no blank
Account Name* [ |
Password* | ‘
Confirm Password* [ ‘
%
Latest Ne Full Name | ‘
Tite*
= Affiliation* | \
= Last
= MAI Telephone* [ ‘
E-mail* [ |
Member Login —
Username:
] Purpose of using BATS *
Password: Update &
[ 1 .62
i
LOGIN || RESET . 401 L T
. 101 Validation Code* ] En HX
Forgot veur password? i ]/;l‘ i L
- 120 Question?
Register as a member : ﬁﬁ‘

(O3 4-8] T i AXAZY(BATS)S 3HA S5 A4

4234 &8 SXYE I0f - S AtHE M2t O =21F 2
T g FEEEL, FAAALRY FAAA ALBS

A AT YRR 2T AEE AS 1342 APNBAAA, FEAY, FR
AHE B1e FE HOE B o)A A FHE PO e A otk

Zolt, FW mToA Felof T Unk ANFREA WAL, A

o, Ao, AN A=, s FF B) olgle] AAT TR U= ARA] &

AT FASE Aol MEA AL e A

rlo
o
o
An)
N
L
#
30
2
ot
e
~
o
fru
-

Uz z=AEsA AFsasel AWARe YUt Bele FAAEL, F
FUTE SRS ARAZA, AW AQYR o9l AEAH e ARE AW
ZAZ B A BB GoAE AT% @ ARIKEA A
Fstm A dut FHdAE FAS ABsE el g

A
o
g
o
W
o
=
2

L7125 A 2(70.2%) ARFsAA Zel =9 zd%i} L HJJ daAd ‘g
ol’d 91.5%E A EF7F e ®STh

a3 vlan, g8, ginke] AbEelA B & dxo] FFHolEe
AHF o= XML 7&EF Aok AHEA Tl BE AERAF

= =
SUA 2o AEgel AdAow gAHT YE Aol dafe] el PR AR
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A 2~Ell(http://afso.kma.go.kr) 34 =7 7] 2 9 A B 2] A 2~ "'l (https://www.namis.or.kr)
o] HAZIH F9 IUAZ IH U+ 2 NECISY A4 9o F+= A4
Hol] Atk & Aol
ol gt % wWiAES 1A o, 7]E9 NECSE A 2 A7Ad HAFE 5,
SHAl, A1, FE718 Y ARaE et et AR AE timRl F 3 o] A
£ &84 stele= 718 Y AR 158 AEE B3 BEA
&

A% B "olA EahE Ak, ARBSAR}

o)

el A A 71Es £
NFF F YES wstelol s, ol §Pe] HEH FUB Astel BLY 2N

aoqo]c Stk @ FF7IBe FFUoIEY B I A2 ool UojH FE
2 nAstolo} @k & A4 W JheE, 4R QY WPF HolHol sk
@4 wEel B8 RARGA Tl AHSH 15 PEHE Agahe dae 2

= BAZE AFAEE Aolth
ol ¢} FHst, PAHAAT FFuolH HEAF oA AHst= FFHolH AF
A28 4-9] #F2)e, FFdole xH(data.gokn) = dF7F S oA E
F3td 28l AFS dFoE 3 ek X A 2 AFHY K5 A
_LL__‘_ kel

S 2 A9l NECIS

» HSOHY S3HOIE2 HSEA
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- DE ZIH0EE 220l 23tolog HZ0| 253t
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AT [8A] 7S M)
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@ HZ g CI2EC, REAP AIZ & AN HE Hs S
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