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Porsoam

German Research Centre For
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National Society for Earthquake
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Research
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National Research Canter for
Integrated Natural Disaster
Management
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1\ONE
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£ 3

1, “
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Civil Protection Department

New Zealand

Ministry Of Research Science &
Technology

Taiwan

TAIWAN

Taiwan Earthquake Model

United States

Natural Environment Research
Coundil

&VUSAID

Office of U.S. Foreign Disaster
Assistance

Colombia

SERVICIO
GEOLOGICO
COLOMBIAND

Colombian Geological Survey

Japan

National Research Institue for Earth
Science and Disaster Prevention

Norway
@ The Research Council
of Norway
The Research Council of Norway

Turkey

oo

Turkish Catastrophe Insurance Pool

Venezuela

Fundacion Venezolana de
Investigaciones Sismologicas:

FM Global

FMrm’fh{i
e

Hannover Re Nephila Capital

hannoverre’ - Nephila

Munich Re Zurich Insurance Group AIR Worldwide

@ M\ air worLowine

Munich RE ; ZURICH

Suramericana Eucentre Foundation

3 EU

e s

suramericana
-

GIROJ

ot e o e o

General Insurance Rating
Organisation of Japan

Arup 0YO Corporation

ARUP OYO
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QECD

(@
OECD

Organisation for Economic
Cooperation & Development

UNESCO

i

United Nations Educational,
Scientific and Cultural Organisation

IStructE

The Institution of Structural
Engineers

EERI

Earthquake Engineering Research
Institute

The World Bank

The World Bank

IASPEI

International Association of
Seismology and Physics of the
Earth's Interior

€ssc

California Seismic Safety
Commission

UN-ISDR

¢4) 5pR

United Nations International
Strategy on Disaster Reduction

International Association of
Earthquake Engineering

IAEE

ICSU / IRDR

il
o IRDR
$+icsu

International Council for Science /
Integrated Research on Disaster Risk

€ssc Swiss Re Foundation

@ Swiss Re
Foundation

California Seismic Safety
Commission
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e  Global Instrumental Seismicity Catalogue (ISC-GEM)
20 HACHIO 2B BAEICE D F TSR TEIM S e R T — 7 2 Fakil L T,
VE e zun 7 Licbo (K2 TEOT—2NEEND)

e  Global Historical Seismicity Catalogue and Archive (GHEC and GHEA)
WEMEON 2 v 7 (hHEETH (1000CE) 7225 20 HALHIEE TOH Z v /T M7
LI ED 827 DO MBEDFEM 2T A =2 P ST )

e  Global Strain Rate Model (GSRM)
GPS 7 — % ZfRfir L TR I B EET L

e  Global Active Faults database (GFE)
NP — FEFERREOENET — 2 ~—2

e  GEM Global Exposure Database
U A7 ETIVEHRERED exposure T 7T /LT — H ~_— R

e  GEM Global Earthquake Consequences Database
NY— REFVHEHOMEMBOREICET 27 —F =2

e  GEM Physical Vulnerability Functions Database
U A7 7 )VEE O Fragility €7 /L3 X O Vulnerability €7 /L7 — & ~_— &

e  Global Ground Motion Prediction Equations (GGMPEs)
ANP— REFILEHFEH O GMPE 2 ##+ 5707 |



2.3 GEMDNF—FETIL

GEM Hazard Team Wiki® (UL F, Hazard Wiki & FES) Tid, GEM 23 Z v TICERK L7
NP—=REFNVEZDATET NV ERHL TS, GEM BMEKT 5/ P — FET LTI,
UTO2FEDOZA TR 5,

1. GEM Regional Programmes

2. Regional/National Models
EHLOET/VE OpenQuake-engine & ffiH L T/ — RETAZERH L TV 55, GEM
Regional Programmes Tl&, BT 7 V5 HMEIT/ER L7242, OpenQuake-engine % fifi
LT — RETIVEVERKRT D D% LT, Regional/National Models Cl&, £[F « & il
DBz & NMERL L 72— RET/LICx LT OpenQuake-engine T 24T
S TAP—= FETFTNVZAERT D, Hazard Wiki IZX 2 & 2018 FERITIT IR H D~ —
RETNEZ 7 B—= AP — RTF—=Z_X—=2 L LTARTETH 5,

2.3.1 GEM Regional Programmes

GEM Regional Programmes Cl. #% . - MUl 2 L OWFREE BERR LT — RET
ARRNGEIZ, GEM DY —Yafrray=7 hE LTAF— RETAMER SN D,
HE7a Vs bR TRVl ARG =RMERNC T B Y = PEPR—F LTV,
BE Q017 3 AR, V—Yatnrrav=s b UTHERS AP — RET LI
LToLEBY TH %,

e HHT T (EMCA (Earthquake Model of Central Asia) )

e 1 (EMME (Earthquake Model of Middle East) ”)

e K (SARA (South America Risk Assessment) ¥)

e I—12 v/ N (SHARE (Seismic Hazard Harmonization in Europe) °))

e 771U (SSAHARA (Sub-Saharan Africa Hazard and Risk Assessment) )
IABITIMAT, 201743 ABUE, BITO 25070y =7 bR ETHTH S,

e 7 /LA=7 (Probabilistic Seismic Hazard Assessment for the Republic of Armenia)

e J1U 7« K (CCARA (Caribbean and Central America and Risk Assessment) )

ENEND/NY— RET VL, —HB% RV T GEM Hazard Team Wiki 7257 — % %% AF
AR L o TN D,

2.3.2 Regional/National Models

Regional/National Models Tli&, ECHU O, WFEHEVBAH L T D F— FET L
\ZH > T, OpenQuake-engine # fEHl L THEAGFHEZEBL TWVWDH, T,
OpenQuake-engine (Z1%, & E « HEHILDO Y — RET V&2 FELT 5720 Ok 2 72 B JR 5 FH
SOMEER) TR EOHAIA FN TV D, 2017 4 3 HBLFE T, OpenQuake-engine % F\ T
FHEHA X472 Regional/National E7 /UL FRtD £ BV TH 5,



7 Z A7 (The 2007 USGS Alaska Seismic Hazard Model) '

4 —A K7 U7 (The 2012 Australia National Seismic Hazard Model) 'V'?

774 (The 2005 Canada National Seismic Hazard Model) '¥

77V 7 (The 2002 GEOTER Seismic Hazard Model for the Caribbean - Lesser Antilles) '¥
Hi2k (The 2010 RESIS-II Seismic Hazard Model for Central America) 919

F o — L ZOREEHIE (The 2003-2007 Seismic Hazard Model for Cuba and
Surrounding Areas) '7'®)

A% U7 (INGV (Istituto Nazionale Geofisica ¢ Vulcanologia) -2016) '?

HAS (The NIED 2012 Seismic Hazard Model for Japan) 2
=a2—Y—7 K (GNS Science —2012) 2

FK (The 2010 USGS Seismic Hazard Model for South America) 2%

W7 7 (The 2007 USGS Model for South East Asia) 23

A A A (SED-ETH (Swiss Seismological Service (SED), ETH Zurich) -2015) 29
7% (TEM (Taiwan Earthquake Model) - 2015) 2

kb (KOERI (Kandilli Observatory And Earthquake Research Institute) - 2016) 29
K[E (The 2008 USGS Seismic Hazard Model for the Conterminous U.S.) 2729%)

FEAMIX. Hazard Wiki & 5 \WNEIEET L DOSE kA SR I 720,

2.3.3 BADNY—FETIL

AR TR L7 EBY . GEM BMERT 2P — RET LIL, ECHIROIERE - iFsts
WAL TVWEINAY = FETARHLEEICE, TN —FET L E
OpenQuake-engine # HWCTHEGE L, 7 —¥ 2 AT 5, BARIZIHW T, HEFH A
FEHEEAT MR AL BT K 2 2 EME T HIK 0%2EI2 L TW\WbH, GEM 23 HE
WCHARD AP — RETAEERT 2D Tz, EERLETH D,



2.4 OpenQuake [Z2DWNT
2.4.1 OpenQuake D#FE
OpenQuake (%, GEM 235 L= #iBIZ X 2 RO — RET L - U R 7 ET AERD
DDA =T =AY T "7 =T HOAFRTH 5, OpenQuake IX, [Platform |, [Engine]
L TModelling Tools] 75725,
lPlatform] (X, {ER L7277 —% E7 /0, GHEMELEMEY — LR E2 T 57200
V2T RXR=ADT Ty b7+ —LThD,
lEngine) 1%, —MXMI7RfERmAOHIE N — MEHT FEICESx, MBI X2 PF— R
BLOV RV EZFETDOOY 7 b =7 Tho, HESOFHRILMEE 22 i E) 1=
(BB =) #HWCHET S, 22T, "= NIHESH TR Lo THE I
MHUEER S ), U A7 1% [ — R CRME SN - MR B IR S 2 J0IC L7 ks - R pk
(AL T D,
[Modelling Tools| 1%, &MMEEE)T — %, exposure €7 /L, vulnerability €7 /L7 &%
BT 27200V —LEETH D,
OpenQuake (Z331F % [Platform |, [Engine| 35X T 'Modelling Tools| ® =F1%, X 2.4.1
IR LB TR END, AETIE, FHAEZEY T2 [Engine) O L% G ML
L. [Platform) <> [Modelling Tools| IZ DWW TiX, ZEREIZE KD,

PLATFORM T
SCIENTIFIC &

STAHEHOLDER Data, Maodels, “:ﬂg::;
COMMUMNITY e

Results, Tools

view, explone, capture
download for further use

Data & Results

OQ [

TOOLS

develop hazard, expasure &
phlmcalwherabiﬁh,l madeks,
develop sedo-economic variability indicat

GLOBAL
PROJECTS &
WORHING GROUPS

ENGIMNE
carry out hazard &
physical risk cakoulations

T

LOCAL Hazard, Exposure & /
PEDOAL, al Ul.l|r'le'ratll|it!,|l M

E

(by Global Earthquake Model®)
2.4.1 OpenQuake DHELE



2.4.2 OpenQuake-engine

OpenQuake (25T DaIHE A YT 57200 Y 7 b7 =7 1%, [OpenQuake-engine| & FF/E
5, gk L7z & 912, OpenQuake-engine (& — %72 EREmI MR W — RNEAT TIEIC I
SE, HEBICLOINAT—FBIRI RV EZHETHOOY 7 Ny =T Thd, Y7 Y
=7 DERFFEIILLTO LB TH D,

Open, transparent and accessible (A —>7"> | @WEHM:, V30

Documented (3L 72 & DHESj)

Extensively tested (7 A k)

Offers multiple calculation methods (¥ 725+ R 1L DAL

Logic trees are an integral part of the input model (2 7> U —3 AJJET VT ARH]
x)

ZTOMORHE LT, LTOLORHITHND,

EFEVa—MbEshieYy 7 by =7

v Hazard Library (og-hazardlib)

RETZ 7 ANDEL X ini 7 7 A VAL NRML (Natural hazard’s Risk Markup

Language) RO 2f (—H T, csv B R EBHEHTH)

v NRML i&, GEM ([Z L > TR S NP —F - U 27 ZFKHT 5 XML _X—2A
D~—207 v TSk

v NRML A ¥ —~< D (2017 43 ARE) DO/ —2 =3 10305
AR =27 /LTI, 04 & 0.5 BREIET 2O THEENLE

a7 I 7 5L Python

v OB (2017 A 3 HEFS) TIX Python2 52 & & HIZ3 RZHHAR— b

R— 3 1% 2.3 “Degenkolb™ (2017 4 3 HHI/E, ERUCABIHEA)

A VA =V OFEFE(LD T8, Windows/macOS H DA > A ~h—F | VirtualBox A A

— URAFE Linux D 3y 77— (deb/rpm) 72 & % /A

IhbiE, Y7 hU =T LORETH D, RETIE, BT LOREEHHAT 5,

(1)

NHF—F

B (01743 H) T, UTFD3 XA TP — RNEHEAETH D,

L.

2.

Classical Probabilistic Seismic Hazard Analysis (Classical PSHA)

v' OpenSHA T35 < — R 72 ffe S 5 1 U R B AT 15 (Field et al. (2003)%")
(Cornell (1968)*, McGuire (1976)*?))

S e S

Event-based Probabilistic Seismic Hazard Analysis (Event-based PSHA)

* OpenQuake-engine (£, N—T a2 20 MnHNN—Ta T EiIZa— RR—ABRFIFonTNnDE, N—T=
> 2.3 O3 — K x— A“Degenkolb” | 3## & 1.5 T4 4 72 Henry J. Degenkolb FKIZ[RTe, 2.0 1Tl Ew— K
D“Aki”, 2.1 X Hugo Benioff FkD“Benioff”, 2.2 I&#Z C. Allin Cornell FxD”Cornell” T - 7,



v HERINIRA RS My M b OHERY; (MUEBR S 044) OFHE
Vo RERORER (e 2 IEAY— R —7) |
3. Scenario Based Seismic Hazard Analysis (Scenario-based Hazard)
vV BRI ARHEEMEEZ B L B OREREE LT ) A X SRR O R
v HEHEERAY TIX R VW HIER B AT
WTNOLE S, BEERERZ S L2 EREE AR R S0 D,
oY — ROFHHE] lﬂﬂ7c7f NHY— RO Disaggregation (F53fif) DOFHE N FRETH
BUILFEIATLZDOD AN T 7 A VE R LT,

%o K241 —RE

WZOWTCIE, HERENG A2 R 5

£241 NF—FHEDHEZIATZEDAE AT 7ML
HEXAT AT H7)
- NP — R —7
el TP KTy~
. i S
Classical PSHA EIETT LDy sy Y — fi{;%&?;_i—7 KNAa—=
554 = NS » —
HEBHET LRy IV A R o
RET 7 AN WESGRIN 72 A X by b
BRET IV MR R S D43
Event-based PSHA EREF ATy s Y — S R — T
HEHET LYy 7YY — N—R~v v
. BRIET 7 A == JAN
Scenario-based Hazard I HIERENR S D4 Ah
BET 7 ANV
Disaggregation BRIRTT v Sanliintd
geree BRETFTLOY Y 7YY — Disaggregation ¥~ kU 7 &
HEHBET LYy 7YY —

Classical PSHA & Event-based PSHA Di#\ M, Classical PSHA 23 EHZJIC N — R —
T HFE T H DTk L, Event-based PSHA 1%, ZHOHIESTY (MESHRI O54) %5+
HLT, BT IAnEEHNTH 7Y 74252 8T, ERNRBIEEZIT, 20T
—Z NN = R —TERDHZELETH D,

2) JRY
BIRFAL (2017 4E3 A) T LLFD 6 XA T DU R PEHHEAREL 785 T D,
1. Scenario Damage Assessment
v BRI X OREREGR I R MR B O N EME 2 B L o B — O #UEREE S -V
TN DEYOR—F T+ VADEDDF A=~ v TOFHE
Vi FA=T~ o (ES (BREZ L BRI L)) EWEIEESA (Collapse
Map)
2. Scenario Risk Assessment

v EARRYE L ORRREGR R R -UE B O A HEEME A B L - o MR T )

10



HN K DMl % DEFE, A— b7+ U A OBEEHFOFHE

v R UABICRIT L4 OB pEOMas MO M BERISR & EE T HE

v BRAvwv7 (BKERSAA, lossmap), HEFG

Classical Probabilistic Seismic Damage Analysis (Classical PSHA-based Damage)

v' Field et al. (2003) AL S 47z dT LAY 2255 FIE (Cornell (1968). McGuire
(1976)) TEHREIND Y — R —T7I2FES < FrE M ORI O F A1
SRR 72 B BN B X D F AL

v MBS, BEZLOX ATy

Classical Probabilistic Seismic Risk Analysis (Classical PSHA-based Risk)

v' Field et al. (2003) TR b 7 — X9 72 e Raa ) R BV AT £ (Cornell
(1968), McGuire (1976)) TRIE SN H NP — R —7 (2SI A —7 & n
A~y TOFE

v o BXh—7 (BERI—T7 losscurve), B A~v v (HI3F, loss map)

Stochastic Event Based Probabilistic Seismic Risk Analysis

v WEERRERA NV by LT AR bR AT =T VO

v OBRKEEY -7 R D A~y 7 RO RBRIBIGHRT O K 5 21
DOFERITA X b B AT =T NV Z BT 5

vV n2AwyF BAH=T b= ruRl =7

Retrofit Benefit-Cost Ratio Analysis

v o (HEA XY P TEHAD T AHEEONND) BEOKR— N7+ V) ADTdoUE
DIFTERIA MO IEBRBLEAE (NPV (net-present value)) D HAEE 0 (ZHLD

v. BAH—7, BCR~v>7

VAT HBEICBIIAHEZA T EXTDOANM T T 7 A NEFK 24217 LT, U A7 DA
T, WFIIANAT— FORERBREEZRAT L Z R %0,

F242 YRVHEDHEZATZEDABEAT 7ML

3HE AJ) H

BT 7 A I WeES (BIES L, #P L)
Scenario T ARV BTN WENTT (EPHYET L)
cenario Famage 7IVYTAETIL BeES (b2 )

BB (NP — FORE) BB

RET 7 AV
S o Risk T ARV XET I oAy
cenario s B 72 Wi 7 L HEPSo)

WREDS (Y — FORER

Classical PSHA-based Damage

BET 7 AN
T AR— ¥ ETIL R 5 A

750U T 4TI WESMN (BEI L)
AP = I =7 (NF— FOFER)
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FHE AT) 7

BET 7 AN
T AR—=T ¥ ET IV 0 2Ah—7
YRR 22 ffass e 7 v oz
NYP— R h—T (P— FOFER)

Classical PSHA-based Risk

RET AN

T AR ¥ ET IV
BRI 72 fassPEE T L
HEBY; (N — RORR)

a2 H—7
uAv S
rN—&ZLDu R —F

Probabilistic Event-based Risk

BIET 7 AV
T AR—=T ¥ ET I oA —7
Retrofitting Benefit/Cost Ratio | #BRY 72 Mfagii:€ T L !

NP — R —7 8 2 W IZHIGEEY; | BCR 2040
(NP — FOFER)

@) nNY—Fr&EYRUDER

OpenQuake-engine ] L725tHEICEB W, #HIEBIC L2 — RBX DY 27 OFHE
MATRE Tod D, HEARMNZLFAFIEL, " —FRE2HELLEOBIZ, VA OREZITI b
DThHDH, LrLeRs, T TICHEEAONY—RFEEH LY 227 OFE S 7216
Lo TND, NF—=REU R OFEDORMRER 243 1TR LT,

F2.4.3 NF—FEURVOER

Hazard Hazard D5 R Risk
Classical PSHA N N N Classlcal PSHA based Damage
or Risk
Scenario Based Hazard = | H—OMEIC L 5 thEET = | Scenario based Damage or Risk
== = - N V3
BIRETNVIZESSH—® .
Event-based PSHA = N = | Event-based Risk

2.4.3 OpenQuake Platform
OpenQuake Platform [, GEM 7 —%t v k| Y —/b T L ZAHlH 5 WITIAET
DIEODY 2T RXR=ADF =TT Ty N T+ —LThH%D, GEM OFT —ZRFT /LI
OpenQuake Platform TARH - A INH T LT, 7 —FDORESLT AL Mo ENEGITHA]
REL 72> T2, URLITFRDO LB THD,
https://platform.openquake.org/
Bk 2B H L0, EETHEMTLZENEETHY . LML RETRETH D,
https://platform.openquake.org/account/signup/
kL7 THOAYP—RETIL - YR ETFTLOFHEITITHETH 5, AfifaiEicB V0 CiX
OpenQuake Platform Zfi H L 7-#§Re & — & TR T 2.
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2.4.4 ZDithav—)L B
OpenQuake-engine (X, fEFGRIVHBENY — RBLOU A7 ICET 23 EERELZ G0 L O
D, WML LCORET 7 A VO, F72iZB b EI2hnb o BEITHE v & En
TV, AfEFHETIX, OpenQuake-engine LIS D Y — /L & LT, BLTFOY — /LD —HE)
WREZ AR T 2, ZHHDY—/WE, GEM BAKXIZTHAR— R LTV D D TIEARWVA,
OpenQuake-engine DBHFEE DMER L7 D TH 5,
e  Hazard Modeller’s Toolkit
v HEICE DAY= RETAMAERDTZH DY — /%y k
v /ﬁ@]fﬁ%'fﬂ/ﬂ: RO AR ORI L
e  Risk Modeller’s Toolkit
v OHRERIZED U A7 T IUERDIZD DY — L% b
v BREEIEREEOMIE, fragility &7 /L= vulnerability &7 /LB A2 &
e  GMPE Strong Motion Toolkit
v ERHEE TR T 570y — v Fk s b
v HERE OB O FEAEE, AR TR gk &
e  Input Preparation Toolkit
v" OpenQuake-engine D AT) 7 7 A MERKD TP — /L% |k
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2.5 GEMDT—42 ¢V TRz T7DS5A4 2 RIZTDONT

GEM MRS 2 Y 7 b =707 =23 A =TT At A0 LIt s h T
%5 GEM OZ A4 7RY 2 —IZ8 5 L OpenQuake-engine (3 GNU Affero Public
License 3 (AGPLvV3.0) CAB STV 5, GEM Mt d 57 —Z 13, A% ¥IIX, Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 (CC-BY-NC-SA 4.0) CHefft = 4u, 18 7 H
12 Creative Commons Attribution-ShareAlike 4.0 (CC-BY-SA 4.0) CHABSND Z &1l -
TWo, —HOT—2TlE, R 7 4 ATRES N THDE 2L H D7, HEN
VETHD, GEM DT Ay 7 RY = FZLTICRE LSRRI SN TN D 72D, BT
X, LTz Enn,

https://www.globalquakemodel.org/gem/terms/licensing/

EANIIENIBEHTH LR, V7 hy =T RFHET —FICL > TT A v ARENR
B2 6000 WERRMNEEILINTWET—4ELH 5700, BRI HIHE
TOMNEND D,
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2.6 GEMDSZDEM

2017 4£ 3 ABIfE. GEM 1T 2014 =005 2018 - L TOHE 2 M S EU—F v 7T a s o
LT, WEBA 2 70ER R, AN EORRET — X X— A0 FFE, HEAF—R
BLUOHEY 2R 73HMEO 7O OEFEY — /L OB R, HE Y R 78 & R E )5 ORE
HobE B LIRS TO Y —Ya a7 MRV BA TS, Efiti4
HN—FT HHBEIZL DN —RBLORY R BT NAAER DT DIEEEMKE L T,
Y= KD a—rVULET VL2018 FFRITIIAHEND TETH 5,

HBEIZE DAY= FBIWNY 27O DDOEFEY — L OB BICBW L, =2—F—
DELZLZEL, LTV —Y—o 7 —T 2 — 2% HFE LY — VOB bk
FoNnTWS, £/, HREOY—LXy hbEfEShHooh b,

OpenQuake-engine |, #72AIC 1 BIFEEOHE T NN—V a 7 v 73 TEY | FHHEE
FED ) ECHEBED BN E DB E NN TV D, 2017 4E 3 AHAETIE, ERAUZERELE L
T T4 V7T 4 B 48R 2 0 AT BERERGR AR BPT 704 D X 9 7 MR R AR o
BAZRRILTWD,
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$£3E OpenQuake [T& D/\HF—FK - 1)y XU EE @A E

3.1 [FL®IC

Z DOFETIX, OpenQuake % i L7-3HHAIC MBI /2 E#H & LT, OpenQuake-engine % 1 J
TH72DDA A M=)V HFENGEAE Y . OpenQuake-engine D FFHE H1E GHREIZ M E /2]
T A= D) . RHEREROBUC T E L RS 2, ZOEOHR AL TIIRT, ZOED
Mz 3.1.112R LT,

3.2 FHEBREEO (R T, SHRBRE O IOV T 9~ %, OpenQuake-engine I,
Windows, macOS, Linux 72 EDOEFE OS (214 A M—/LRAIEETH D, KOS ~DA
A M=)V HIEOfETLE . RFEEREE (VirtualBox) ~DA > A N — VLA RS 5,

3.3 BHEOME] CTix, HEICEHT 537 A—% %7 5., OpenQuake-engine T
(. ZRRFHEDPAREL 2> TWD T, SBERRNT A= BFET D, ZOFITIE, 4%
FHREICHNEIR N T A= ROFZ NG RT A —F OFREH LR E 2R T 5,

3.4 Ft&E H¥E] TlL. OpenQuake-engine % fli [ L7 DO FHE F L& R4 5,
OpenQuake-engine TlX, FILETDOT =777 7 HFX—2D“WebUI" &2 5 ik L
TH A= NET Doq” A~ REMHT 205760 2 @Y OFFEITIENFET D, Z O
Tid, 280 OFEGIEEZMHT D,

3.5 Input Preparation Toolkit] Ci%, OpenQuake-engine THEHT % /3F7 A — X EITH
Fl72>—% » k [Input Preparation Toolkit] Z /T 3 5,

3.6 HitHE 2 AT ICBT /P — K- U227 OFESE] Tk, OpenQuake-engine %
R LS — 8 - VX7 O3E#ZRT, 134 FHHEFE] CTIE SHROETHIE
DOFHRLTEN, ZOHITIE, K/ NT A —F2 O L FTHe/RfR Y FEMIZFil L7z,

3.7 #EEREOKLSE] T, OpenQuake DBIFEHE MEMK L7 —/LF v & [Risk
Modeller’s Toolkit) i U CEHREAER & M3 5 HiEE MR LT,

ARGEORZ Y LWL, 134 BHRGE] DR, 2 0IEERICEG 2607
T=EMORET 7 A NVEAER L CHHAEEIATT DICIIRE [F4 8 Lr—2 52
OpenQuake |2 X 5P — K« U7 OFEH] (p.185~) ZSIIfLizuy,
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WEICK S NY—
F-URVEFHETS

HEEYE
S L= L)

32 HEBRBEO£E
(p-19~)

it
0

EBEZE
Yty

HEAEE
b = A

34 EEAE (p8lv)
3.5 Input Preparation Toolkit (p.100~)

R DFERE (p.105~)

3.6 BEERATIZEBFEINT—FK -

P

thriEZE
Y f=Ly

3.7

FFEERORL

FHik (p.169~)

®3.1.1 HEIEDFHI
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3.2 FERIED%ER

OpenQuake-engine ZF|H T HIZIE, Y 7 U =T OA VA M=)V MHE L 725, GEM D
v = 7% A L TiX, OpenQuake-engine DFIHERE L L T4 SORNFEZRLTEY, WT
NOLES GEM BARKITA A b= VIHEEMR LTS, TRENDA A =175
ERMIPIE 22 3.2.1 IR L72, GEM DOBIJEEIZ L D45 — /L (#4195 Risk Modeller’s
Toolkit 72 &) ZfEMH L7z WA 1%, VirtwalBox ZFIH 35 Z &N —FMHETH DN,
OpenQuake-engine i L 7= &NV — REB LY A7 OFEOREH T2 DO ThiE
Windows T® macOS THMNEDLR, LLABRBL, kT =777 W‘U‘A*X’Cnf
2 FE1T3 % WebUI 1 macOS TIFFIH T & 220 /2 macOS {1 1230 T WebUI %
M L7 WAL, VirtualBox TOFEHZ#EIS 5,

% 3.2.1 OpenQuake-engine M4 > A b— LA IR EE

0S Windows macOS Linux VirtualBox
RUEIE | A2 A b= | frab—s |0 Gua ey
V—ZXa— R
3.2.1 Windows

VT a7 T AEHEITA A h—/L LT D Windows HOA A h—Lr7 o/
PASY YN
http://www.globalquakemodel.org/pkgs/windows/og-engine/OpenQuake Engine 2.3.0-1.exe
& DT
https://github.com/gem/oq-engine/blob/master/doc/installing/windows.md
THRENhTWD, ZOA A M—AT 0l T haende, v=T7 770 FaMA LT
FHETED WebUl ~Dva— vy he, avwr RI4 U %H L TEHETE 5 Console
~DYa— My RRENENER SN D,
VB GRS OEERIT TRRO LBV Th 5,
o  LUITOWWTINND Windows
v' Windows 7 (64bit)
v' Windows 8 and 8.1 (64bit)
v' Windows 10 (64bit)
e 4GBLLEDAEY (8GB LA LA HENE)
e 12GBLIEDZEEAE
o FEOLTHIL, A F—Fy MNIAHE
OpenQuake-engine 73— = > 2.2 LIFEIL, 32bit ® Windows % ¥4 — k LT 72100,
AR N=NVTFEITUTO LB TH D,
1. Windows flOA > X b—=F ZEHTLE, £y b7 v TV 4 P—=FPLH ERDHO
T, Next]&#f LT, k~BEITS (K32.17%5),
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2. TA L ADMRE LTHABETE 50 ThE, [Agree & L T k~BEIT 5 (X
3.2.1 4).
3. A=K FORIRESTH AN, ZOEE Next]& LT, k~B#TS (K322
),
4. A A P—AEFERIRUT nstall 413 (1322 F).
5. AVAPR=ADIED, KTETHED (X323),
6. AVARN—NAPEEIIKDLE, AFX—FA=a—BXOT AT by iz a—Fh
By RMERREND (X3.24),
Windows DA > A h— /L7177 A TliL, OpenQuake-engine DEITIZHE/e—HD 7 1 7
TEPA A b=V END, FEIZLLTEZRT 5 & L,
https://github.com/gem/og-engine/blob/engine-2.3/doc/installing/windows.md

EfOpentuake Engine 2.0.0 Setup =101 EBOpentuake Engine 2.0.0 Setup =101

License Agreement

ZYS!S%";:;’ m:a?dpe"c’ uake Engine Please review the ficense terms before instaling OpenQuake Engine 2.0.0. 1)
This wizard will guide you through the installation of Press Page Down to see the rest of the agreement.
OpenQuake Engine 2.0.0.
GNU AFFERO GENERAL PUBLIC LICENSE d

Itis recommended that you dose all other applications Version 3, 19 November 2007
before starting Setup. This will make it possible to update
relevant system files without having to reboot your Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>
computer. Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.
Click Next to continue.

Preamble
The GNU Affero General Public License is a free, copyleft license for
software and other kinds of works, spedifically designed to ensure LI

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install OpenQuake Engine 2.0.0.

Idullsaft Install Syetem v2 50

| Cancel < Back | 1 Agree | Cancel

3.2.1 Windows £ A F—ILZED 1
()1 R =S8, (B) M4t AREER

EfOpenuake Engine 2.0.0 Setup =101 EBOpentuake Engine 2.0.0 Setup =101

Choose Components &) Choose Install Location &)
Choese which features of OpenQuake Engine 2.0.0 you want to install. @ Choos the folder in which to install OpenQuake Engine 2.0.0. @

Check the components you want to install and uncheck the components you don't want to Setup will install OpenQuake Engine 2.0.0 in the following folder. To install in a different
install. Click Next to continue. folder, dick Browse and select another folder. Click Install to start the installation.

Description
Wik e A Pasitian you mouse:

OpenQuake Engine desktt | 2022 X ekt
see it deserption.

Select components to install:

"Dashﬂaﬁon Folder

Browse...

Space required: 463.2MB

Space required: 463.2M8
4]  H Space available: 835.3G8

Iiullsofit Install System v2 50 Idullsaft Install Syetem v2 50

<gack [ Wexiz | cancel | <Back [ Imstal | cancel

3.2.2 Windows £ A b—ILZE®D 2
(E)A VA M—=ILIZRHELZIAVER—2 FOEIR, () 41 VA F—ILEDIEE
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EfOpenuake Engine 2.0.0 Setup

=151 BB Opentuake Engine 2.0.0 Setup =151
Installing N ) )
©
Please wait while OpenQuake Engine 2.0.0 s being installed. (©) grgfgp'sest':ﬁ Wiﬁﬂe"@ uake Engine
Extract: test_objects.py. OpenQuake Engine 2.0.0 has been installed on your
] computer.
Extract: test incomplete.py... 100% =] Click Finish to dose this wizard.
Extract: test_init.py... 100%
Extract: test_internals.py... 100%
Extract: test_keeprefs.py... 100%
Extract: test_libc.py... 100%
Extract: test_loading.py... 100%
Extract: test_macholib.py... 100%
Extract: test_memfunctions.py... 100%
Extract: test_numbers.py... 100% j
Tllsafit istall System v2, 50
S e P | Carieel

3.2.3 Windows £ A b—JLZE®D 3
(B)A 2R =Leh, (B) 41 VA F=ILET

3.24 TRY FyTIZERENI=V3—FAY b
() WebUl ~D>3a—FrAy k., () console ~D3a—rAhY +

va— MUy FEFATTDH L, WebUl OBEIT, V=777 U WREEHL, X325 0
N=U RPN D, FORE, K326 I8 LI, =Y —/L T OpenQuake-engine %

FITLTHEY, Zo7Fmn 7 EALL L

FETERL 2D T, LW ICEET

DWERD D, BREIZ I 5 TIE, WebUL L H ENRHRNWZ ERH LN, £OLEIT. F
BTr=77 70 alE L, LN URL ZH< &RV,

http://localhost:8800/engine

Console DEAIEIK 327 IR LT72L 912, a~wr R7a 7 MRV,
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% 3.2.5 OpenQuake Engine WebUl) DETEEZFD 1

9.1.is HTTR/1.1
s HTTR/1.1

L
[
P/,
[
L
L
L
L
L
[
L
L
RE

3.2.6 OpenQuake Engine WebUl) ®EFTEE Z D 2
7OV T REEHALCAE Wbl MERATEHLBADTEE
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il OpenQuake Engine {console}

3.2.7 OpenQuake Engine (console) MEITHEE
AVAR=ILEEALUETALY Y ELEZDOS TRV T ROEEIT S

3.2.2 mac0S

macOS ~DA > A h— L%, GEM MEA LT\ 2 A CEBEAERZFIN T 5, FLw
BRI TROURL D LBV ThH D,

https://github.com/gem/oq-engine/blob/master/doc/installing/macos.md

DERFHEEOMRRII TROLBY Th 5,

e MacOS X 10.10 (Yosemite), MacOS X 10.11 (El Capitan), macOS 10.12 (Sierra)

o AEVA4GBLL (8GBLLLZEID D)

e 12GB DZEERE

o HF—XTFNTTY

o FEOZTHIUL, £ ¥ —Fy MIRE
TRCO URL b & 7 v — Ra2fTu,
http://www.globalquakemodel.org/pkgs/macos/oq-engine/openquake-setup-macos-2.3.0-1.run

B—=IFATFYET, avrR3210EBYICA VA M=V EEITT D,

<> K 3.2.1 OpenQuake-engine WA >R k— LAk
cd Downloads

chmod +x openquake—setup—-macos—2.1.0-1. run
. /openquake—setup-macos-2. 1. 0-1. run

T 7AW EDA LA N—)VEIE, A—LT 4 L7 FU®D openquake 7 4 /X Th 5,
OpenQuake % F4T9 HBRICIT, BREERE T 7 A VA @BAADIT LV, BRERE & 9t r AT
[ZiE. 2~ R 322 2 ETT 2,
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a< > K3.2.2 OpenQuake-engine MIRIERTFE

@l source ~/openquake/env. sh

3.2.3 Linux

FHH O PCIZ Ubuntu Linux 234 A h =LA b L CREEH#ED D, 5E LWERIT FRD
DURLDEBY THD,

https://github.com/gem/oq-engine/blob/engine-2.3/doc/installing/ubuntu.md

Ubuntu Linux ~A A b= F520&, Ny T —V VAT LT 555, V—X
a— REMHHAT 25 EBH D0, Ubuntu DEFICHH /Sy r—V v 27 2EFIAT 5, /<
=YY AT LEFH LA A F—uid, FRED/3— 5 > @ Ubuntu Linux CTHIH AT
RETHD,

e  Ubuntu 16.04 LTS (Xenial)

e  Ubuntu 14.04 LTS (Trusty)

e  Ubuntu 12.04 LTS (Precise)

Ubuntu Linux /%, Debian GNU/Linux % ~— X |ZBH% 41 TH Y | Debian & [FERIZ, /Ry
=TT 7 ANERLE LTdeb &, Ny —VEFRU AT AE L TAPT 25 2 L
T& 5, D, Tt a~r F&fEH LT “python-oq-engine” %1 A h—/L§ 5 & |
ZHUTRBEIREIN DNy F =V b HEBTA VA F—L S D,

A VA M—NVFHEEZav U R3230E8Y THD,

a7 > K 3.2.3 OpenQuake-engine WA >R b—JLA%

sudo apt-get install python-software—properties
sudo add-apt-repository ppa:openquake/ppa

sudo apt—get update
sudo apt-get install python-og-engine

AW N~

Z 2 ClE. Ubuntu Linux (24 » A2 b =3 % H{EAFFSr L7223, Tt URL T, Red Hat
Linux ~A > X b=/ F 5 HEREG ARSI N TN D,
https://github.com/gem/og-engine/blob/engine-2.3/README.md

3.2.4 VirtualBox
VirtualBox & 1%, KEA T 7 LABA%E « AL TWD x86 (RAULY 7 T =T /3y r—
UTh b, IERXUTIE, Oracle VM VirtualBox & V9, Windows/macOS/Linux E T~ >
R L. ZOHITHIO OS A A M= 52 ENTE D,
GEM T, Z® VirtualBox THEH TE D EREED A A —2 7 7 AL (OS 1E, HH
YT R 2T HELA VA N—VFER) 2 PRETARI LTV,
http://www.globalquakemodel.org/openquake/start/download/
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- >
— —

MOARIEERED A A— 7 740 (OVA A A—) ZEG L., BIEA A F—L L

7= VirtualBox C OVA A A — %[ < Z & T OpenQuake-engine % i 1 T& ZERELNHE 5,
GEM ® 7 = 7% A | T I 415 VirtualBox A A — 121, OpenQuake-engine % | U
Risk Modeller’s Toolkit =° QGIS 72 E DY 7 h T =T NA VA h—/LiEH T 5, Risk
Modeller’s Toolkit Z i H L 72V M5S0 macOS Z i L T 5723, WebUI 25 L 72 W55
121, VirtualBox ZFHT 5 & By,
UFIE, GEM DU =74 A FTRESNTWDL A VA M=V FETH D,

L.

10.

11.

Install VirtualBox:

VirtualBox %1 > A h—/L9 %

Open VirtualBox and select File - Import Appliance

VirtualBox 2 F1TL “7 7 AN Wb “TTIAT A% A R — T2 “ZBHL<
Select the downloaded ova file

ZFyrua—RL7zova 77 A NVEIRRT S

Choose: Import with all default settings

FTRTT 74N FPRETA VR — bR D

In VirtualBox, open Settings - Shared Folders

VirtualBox 1 “G&iE” 7226 “HH T 127 ZBA<

Add a new shared folder

BLWIE T v & 23BN

In Folder Path, select any folder on your computer

B30 PC EDIEED 7 4 V5 %8 IRT 5

In the Shared Folder of the Virtual Machine, change the Folder Name to *vbox’

B~ DIFT A NT DT NVE 0% ‘vbox’ I[ZEET D

Uncheck the box 'Auto-Mount'

HEi~o v hOF =y 7 &4 T Lo T0 AR, HEfv Yy FLTHREDRN
Click OK

If you have a PC with low raw-memory (2GB or less), go to the settings panel, select
System and change the Base Memory to 512MB. [Especially when you get a warning that
you have allocated more that 50% of your computer RAM to the virtual machine]

ATV BDODIRNPC 2> TNDRE, BENSNKNVDYAT A~BE LT, ~N—
AAEY & SI2MBICZHE T 5 (2, 32 PC D 50%LU L2 PC D A £ U2 Y
BTl LW HYEENRFRTREINTSGE

Click OK

VirtualBox % FE{79 5 & 3.2.8 ® X 91T lOracle VM VirtualBox ¥~ % —3 ¥ —] 2B
S NTEBEB(T) AZ L Z2 7Yy 7T HE MERY T MY T HBA A M—/LI {7z Ubuntu
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Linux 2NE®IT 2 (X 3.2.9~X 3.2.11),

L XN J Oracle VM VirtualBox Y% —3/ ¥ —

{:} 55} v ':&' n,w;/»:s
rBMm

RN BES) ER

)| oq-desktop-64... = -, E FLEa-—
J QBRI £ oq-desktop-64b- —
1u1404-2.0.0-1
ARL—F ¢ ¥ YRF7A: Ubuntu (64-bit)
E YA5h oq-desktop-64b-
ALYREY—: 4096 MB bl A
70ty y—: 2
EBIEF: 70y E—, ¥P, N\~
RF1 22

PO L=y 3V VIWAMD-V, RAF Y
RR—37> 7, PAENX,
KVM B RA
E 742711
EFAXEY—: 128 MB
AT =)L LR\ HIDPI Hi73: B
FoeSL—>ay: 3D
UE—RFRY Ry TY /=
EFA* P TFo— &
ZhL—Y
avhka—5—:IDE
IDEEAVTIRRY—: [KERFANR
Ay hkO—5—:SATA
SATA i—k 0: ©0q-desktop-64b-1u1404-2.0.0-1-disk1.vmdk (i, 80.00 GB)
B A-F1
)

T ——

3.2.8 VirtualBox f2E)Em®E (mac0S L TEITLEEL®D)

Copyright © 2015 Oracle Corporation and/or its affiliates. All rights reserved.
Press F1Z2 to select boot device.

3.2.9 VirtualBox CTRBREZEH L -EE

Lubuntu®

3.2.10 Ubuntu Linux QiEEE®E
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3.3 FHEOHE
OpenQuake-engine Z i ] L 72 f#HTIZ1L, ™Y — K, VX7 W FHICEBWTHEEORE
AR L7 [REZ 7 AV] L. ZNENOHN THEHT 20000 T£71V7 7 A0
(mYy V) =RRRETNARE)] ZHETLOZVLERSD D, ZOHITIL, L TOIEET
T %,

33.1 REZ 7 A/ (p28~) TiL. OpenQuake-engine DIFITIZMEL [RET 71
V) el BT,
332 ~¥F—FR] (p40~) Tix, "Y' — ROMEHTICMLE R FEE T VIR E % LT DA
(ZEHT D,
(1) LogicTree 77 A/ (v vy 7Y U —"75 A1) (p.40~)
(2) Source Typologies GEIRET /L D573%H) (p.42~)
(3) Magnitude frequency distribution (¥ 27 = = — RBIEHAH) (p.62~)
(4) Magnitude-scaling relationships (24— VYU > ZHI|) (p.64~)
(5) Ground Motion Prediction Equation (H1EE#EhTH|=0) (p.64~)
6) ZFDfDNNT A—H (p.64~)
333 URZ | (p.67~) TlI, VAR ZNETNDOENIZML B EFEET VK ELE LT
DNEIZFR AT 2,
(1) exposure E7 /L (p.67~)
(2) fragility 7 /v (p.70~)
(3) consequence E7 /L (p.74~)
(4) vulnerability €7 /L (p.76~)

3.3.1 BEIFAIL
(1) JBEIFI7AILOBE

OpenQuake-engine Tl&, FATRFICITN T, FHRICKLEREEN TR INT [RE7 74
V] BRELRD, RET 7AME i 77 ANBNTRESH, 77 A VAIHMEETH
D0, EEMIZ Tob.ini), [job hazard.ini] (/\¥— RDLE) <°. [job riskini] (U A7 ®
Ba) e EoLainEH S5, OpenQuake-engine TfEDILDHT €T —# Tlx, < D
&, ljobini) WO 77 A NVAPME STV D,

ZOREZ 7 AN IE UTO B8ORS v a /ity &7 v aing
ONDEED D%, FHRIZIET T, REREREZRET D LI b,

1. general: —fiXMIRREE Y v a v

2. sites: tFEMiAEY 3

3. logic tree: By 7YY —k T a v

4. erf: Earthquake rupture forecast &7 3 3 >

28



5
6
7.
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.

site._ params: YA hXT A=K7 g

correlation: BB O EETT WVICBET 27 v a v

hazard_calculation: %— REHEH DT A—2& 72 g

event_based params: Event-based PSHA HHD/NT A —Z &7 2 9
risk_calculation: Y AV EHEHD/NRT A =7 g

disaggregation: Disaggregation HHD /X7 A —& &7 L 5

exposure: U A7 FHEH D exposure IZBTHRXTA—H T g v

boundaries: U A 7GR AZITWIZWEIEAIEEST 287 v a v

hazard: Y — REHREICBET 2 F A=k 7 v a

fragility: U A 7 RO fragility €7 /WVICET T A =287 9
consequence: Y A7 FHEH D consequence ET /AT HNRT A= v a v
vulnerability: U A 7 5 H @ vulnerability €7 VAT /37 A—X+& 7 v g >
hazard_outputs: NY— RO NIZET 87 v a v

risk_outputs: NYF— RO NIZET 87 v a v

— I ini 7 ANERIT B v a v by Y a ke T A S L OMEE VT,
PLFD LS eEXE LD,

[to2av]

EHA=E
OpenQuake-engine TlL, [EZ7 v a VIFGEd T 5 H 00, FHEICITHEL 22D, o8
BEICEZ T & LW,

BETFANDY L TINE T 7 A N33R LT, FNENDOE® Y a2 HICE &
OHELLTD L DT 5,

general ¥7 v 3> (1~317H) : ZOFHEOMELFHEE—F

sites B2 >3 v (5~71T7H) : FHRXIGHA

logic_ tree 7 3 (9~121TH) : vy 7V U —IZ O TOF#R
erff £ 7 2> (14~1717H) : BRIEEE £ 7 VT D15
site._params £ 7 > 3 & (19~2317H) @ FHR TG HE O HIE G #H
hazard_calculation 7 =2 > (25~301TH) : stREICET & E
hazard_outputs 27 > 2 > (32~3717H) : ~"¥'— FOHIZEHT 28 E

T74I)3.3.1 BREIT7AILDHLTIL

TrANVHE

[general]

description = Classical PSHA Sample
calculation_mode = classical

[sites]
region = 130.0 30.0, 130.0 32.0, 132.0 32.0, 132.0 30.0
region_grid_spacing = 2.0

O 01N N WK —

[logic tree]

29



T ANVAE

10 | number_of logic_tree samples =0

11 | source_model logic tree file =source model logic tree.xml
12 | gsim_logic tree file = gmpe logic tree.xml

13
14 | [erf]

15 | rupture_mesh_spacing = 5.0

16 | width_of mfd bin=0.1

17 | area_source discretization = 5.0
18
19 | [site_params]

20 | reference vs30_types = measured

21 | reference vs30 value = 600.0

22 | reference depth to 2ptSkm per sec =5.0
23 | reference_depth to 1ptOkm per sec = 100.0
24
25 | [hazard calculation]

26 | random_seed =23

27 | investigation time = 50.0

28 | intensity_measure types and levels = {"PGV": [2, 4, 6. 8. 10]}
29 | truncation_level =3

30 | maximum_distance = 200.0

31
32 | [hazard_outputs]

33 | export dir = /tmp

34 | mean hazard curves =

35 | hazard maps = true

36 | uniform hazard spectra = true
37 | poes =0.10.02

ENENDE 7 ¥ a v TRA BREBBPFET D LB L THEMT 137 A =2 bIFET
DM, FRET— A X o UMEM LW AR T A—=F SAHET D, 77 A1 331 TET &Y
Tav, 24 NI A=ZLREL TR, [2) FtZ v a o] (p.30~) Tidk,
ENENDONRT A—F OfHERHAEE s v a v TEIR L, T A—ZITX o T,
ENDIRT A—=FDRERFETHRD LN DEH D, o, MELBRWEFTTE RN
RIA=EHEHDHT0, HOREOKRBEMLEL 7250 Lz,

OpenQuake Platform Tid, REY 7 A )V OIEKZ I HIZT 5720 DY —/LF% > & (Input
Preparation Toolkit) ZHE L TW5, ZOY— LV EHHTIE, V=T 770 ECHE
eiEHE U A NIRRT A Z LN TE D, Input Preparation Toolkit (Z-2WTiX, 3.5
Input Preparation Toolkit] (p.100~) THREHIZFEA L, LABEOFHHEEICH FEERIHEH LT, &%
ET 7 ANEERT b,

(2) £tV a3 DA
1) general o3>

general 7 o = ik, —RAI7RIERE T D, general ¥ 7 L a U TTERIER[RE/R /N T A —X
% 3% 3.3.1 27k L 72, calculation_mode 1%, OpenQuake-engine Dt E— R&FXET 57280,
WIRDINT A =R LT7a o5 TN D,

F 331~ 3318 T, NI A=FINTEET 7 A VIR T D37 A =24 &R
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BN E T 8%, £ — FFII VP —F (Hazard) + V 227 (Risk) O EBHDFET
EHTHNEERL TS, £z, T— FFEAY— K« U A7 OFHFEET— K&l & T
FH LT,

#3.3.1 general Y 3>

RIA—F WA R ET—F

[general] general 7 v 3 Hazard, Risk

description Z DOEE O {78 D LFH] Hazard, Risk
classical H (classical)
classical_ber R (classical bcr)
classical _damage R (classical damage)
classical risk R (classical risk)

calculation_mode SHEE— disaggregation H (disaggregation)
event_based H (event_based)
event based_risk R (event_based_risk)
scenario H (scenario)
scenario_damage R (scenario_damage)
scenario_risk R (scenario_risk)

concurrent_tasks W BB 2 R 7 BT Hazard, Risk

FRFIIMHENT A —HF

2) sitestoy 3y

sites £ 7 > 3 U CIE, FHEME S 2 WITEHERS TR Z 0 O BHRER AR ET 5, BE
AIREIR/NT A—=HF 2K 3321 LT,

FHEHLAL - SO E HIEILEICLL T D 4 2O FETH D,

o [EEOEORE, #EOMAE DY

o RUITUTHE

o R MMEDOERN AT csv 77 AV
o  RJE. FEDEFEHRNA-ST-nrml 7 7 A L
EIE . FEE DIFHRMN A o7z nrml 7 7 A JLIX, exposure 7 7 A LB O HARTE SR~ 7 A

NWEBEHT 5 HETH D, DT OFERSOFERDZ TR, FEATE RN i
E2FTHR,

#3.3.2 sitestyavr
NI A—H B B E—F
[sites] sites 7 >3 Hazard
sites % B ﬁ‘»\%fﬁ%ﬁ v~ XY 1%?%?®§k$25%7‘]‘/ Hagard
D THEEBIRET S ~ X)) TR
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LA

BRI

region
region_grid_spacing

region Z A L TR
P 2 DU D JEARE (RREE
Ex L~ XKE0) T
7E L. region_grid spacing

EEOET2REZ 4D
EEOHT

Hazard

THAERKTHFEE km H
ALTHRET S

BR SN Z VG E T,
csv 7 7 A /VTHA[RE, 7
F—~v MI

CLRE 77 AN Hazard
/= g2 /2

site_csv

TR L

exposure ET/VIZE Eh .
b N exposure 7V T 7 A

exposure_file % B RE DAL E B R & g, Hazard, Risk
LMY S
. site_params THEFHI 28 | |
1%
site_model file L O HIAE 55 1 L site. model 7 7 A /L4 | Hazard

3) logic_treetv 3y

logic tree E7 v aid, vY v 7V ) —ICXDEETHOLEICHENT 5, fEEEER
WRIA=BwFK3IZ33TR LI, B Yy 7Y ) —=REHOGIEEF OO ThHIUX, T T
a7 T EER LEHENRRETH D, 2nyy Y ) —0EET H551E.

i

number_of logic tree samplings % 0 (ZEXE T AUIL LV,

#3.3.3 logic_treeto a3y
NTA—Z L BRIk E—F
[logic_tree] logic tree 27 ¥ 3 Hazard
=2y = S5 s H (classical)
BIRET LD P4
source_model logic tree file };—qﬁ - T;, o RY»7 77 ANV H (event_based)
7 H (disaggregation)
SN H (classical)
) . J—
gsim_logic_tree file (;MP::, 5 mYy7>) T 7 AN H (event_based)
7 H (disaggregation)
NS W) — 2=
D‘/ﬁy‘/) i f&?ﬁ'ﬁjﬁ (L35 DR
ber of logi i DM T, ET AR P D
?Iilgnsl er_of_logic_free_samp VoI T ERERTD %Jr;%j_é/i, A 0 Hazard
A IXE ~ ZATE O | T
e =7

4) erfwoav

erf ¥ 27 3 a T, Wilgmi2 b HIFREIR S 2RO DB, BEERDHNT A =X ZBE
9%, erf &%, Earthquake Rupture Forecast DEAL T CTH D, FRERRE/R/NT A —X &
3.3.4 IZ/R L7z, rupture mesh spacing |%, HURE)T-HIALH U CWiE w2 & O W& 5
HEEZ RO DBE, HDWIE, A7 —V U THNZE» TWE T 2 ER T 2 %612, WilEim %
W /A XERET D, TOMENNSTFE, BB ORI < 72 505,
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FHERFMIX R < 72 %, rupture mesh spacing Z K& <925 &, WiBHZRHATET2WEED
o7, HETLIRNO T =F2— R —U U ZHIOGRR 2R L Tl &
ERH D,

#£3.3.4 erfo 3y

NFTA—=F B BRIk E—F
[erf] erff £/ 23 Hazard
rupture_mesh_spacing WEETT VO A X | EBEOKT (km) Hazard
. . " H (classical)
- = — I = N .
width_of mfd bin %ﬁfﬁu Z ; e i AlES BT H (event_based)
Z HAE H (disaggregation)
SHaonE |
area_source_discretization area source DHEOIE EEO¥F (km) Hazard
A R
complex_rupture_mesh_spaci | complex fault (23T %55 oy
ng B R fEE OB (km) Hazard

5 site_params 29 L3>

site_params &7 ¥ =3 o Cld, HEE TR T S 08U RIE R 82k T D,
OpenQuake-engine Tl xhin 3 2 HIFEE) THIF A2 30T K 30m D) S JEEE (Vs30) .
S BOHEPE A 2.5km/s” & 72 DR S R0“1.0km/s” & 7R DR S ZBIR DR T A—2 & LT
HZENTED, NI A= T, nml BEROT7 7 A VERETHZELARETH D, BE
A[RE7R /N T A —H &3 3352 LTz, site model file THREARER 7 7 A ML, Bk 5
Input Preparation Toolkit T{ERK FIRETH 5.,

#3.3.5 siteparams o 3>

INTA—=H AR BRI ET—F
[site_params] site_params &7 2 3
reference_vs30_type BT B V30 DX AT measured Hazard
inferred
reference_vs30_value Vs30 OfE LB DT (m/s) Hazard
;eeier:;cce—del’th—to—zms km_ 1 Voo skmis e B RS | FEEORT (k) Hazard
;eeier:;cce—depth—to—lptOkm— Vs=1.0km/s £ 2 57ES | [LEORT (m) Hazard
EFEDRT A —F % nrml
site_model_file ERXOT7 7 A NVTHHET | 77414 Hazard

52 & bR

6) correlationto 3>
correlation £ 7 ¥ = %, OpenQuake-engine CHIEE)H X 2R DRI 5 HiE
DHIEET WVICEET H/NT A —2 ZFik 35, fEERE/R/NT A — X %3 33.6 IR LTz,
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#*3.3.6 correlationto 3>

NI A—H B BRf E—F
[correlation] correlation 7 ¥ = >

ground motion_correlation JERIRIE DT L 182009 Hazard
model

ground_motion_correlation_p FERIRHIE D /85 A — 4 {"vs30_clustering": Hazard
arams false}

7) hazard_calculationt9 3>

hazard calculation =27 ¥ = > (%, OpenQuake-engine CHIFEHE)H X 2RO HERITHEDILD
HEEBH TR, BRETVEOXKFE Y vy 7Y U —T 7 A5 D WDIEHETEE T LOME
TR EDNRT A —=FEF0R T 5, 3R FEZ LICHRETE LRI A= NRRDHDT,
BEENPLETHD, HEERBRNTA—F 2R I3TITRLI,

% 3.3.7 hazard calculationt®% 3>

NI A—F A BRIk E—F
T
[hazard_calculation] haz\ard_calculatlon 7 v
3
random_seed LD — FE BT Hazard, Risk
rupture_model_file BEMEET VT 7 A0 | T ANV4 H (scenario)
gsim HuEEE T I GMPE H (scenario)
H (classical)
investigation_time BB ffe R D G A R TEEOEF () H (event_based)
H (disaggregation)
= St 7 .
intensity _measure_types HE T 2 HUEBHR S P&?A’ PGV, SA, SV H (scenario)
intensity measure_types and | at5H T HHIFEBEIEE & L | PGA, PGV, SA, SV 72 H (classical)
levels ~L v H (eyent_baseQ)
- H (disaggregation)
- :
AR Rt 2 g L | O 7 ground motion

correlation model % 7% | Hazard

R CERAHIE L7207
IR R HEEVEZ BT | .y .
IN SAR=—gd 7—
truncation_level 5 (RELSIAICTE S i%( HERELE Hazard
- ELECCAEMMIEZT D)
BRI EME & B R L
72y (DI EHLAICHE | EEORMETH MV Hazard
O ELE TZEMIAMHIE 21T | ~IVERE
2)
(A=A e
MR E) TR T HUR B & {'Active Shallow
maximum_distance AT D R OK OB | Crust : 150, 'Stable | Hazard
(km) Continental ~ Crust'
200 Y72 &
?eligqsber_of_ground_motion_f MBI O 2 5 B O Hazard
minimum_intensity Fe/h O R HR X {"PGA": 0.05} 72 & R (event based risk)

34




8) event_based params
event_based_params /&, Event-Based PSHA T DFRIZFRE FIRER/NT XA =2 TH D, i
TERTRE/R /N T A —H %3 3.3.8 IZ/~k L7z, ses per logic tree path DAFEEFIHETH D,

% 3.3.8 event_based_params

NI A—H B B E—F
+
[event based params] e‘vent‘_based_p arams 7
vVa s
. 0y 7YY —Z 80Ok e
ses_per_logic_tree path L (E=Y2r & H (event_based)

9) disaggregationtzo 3>

disaggregation & 7 3/ 2 > "CiX, Disaggregation gt (B fiffiitr) 2\, AT 53
TA—RERET H, FBEAIBEIR/NT A—F K 339 DL THY ., Disaggregation &
TOBRDEB DA R IR EBRETH %,

#£3.3.9 disaggregationtv < 3>

NIA=H B BN E—F

[disaggregation] disaggregation ¥ 27 > 3 1 H (disaggregation)
poes_disagg AR e =R EE 0T H (disaggregation)
mag_bin_width ~ 7 =F 2— RO EEORT H (disaggregation)
distance_bin_width FREE D[RR HEE 0T H (disaggregation)
coordinate_bin_width JERE DIE b EE 0T H (disaggregation)
num_epsilon_bin TERER 7= D 4y E 4K HEE 0T H (disaggregation)

10) risk_calculationt < 3>

risk_calculation =7 3 3 > %, OpenQuake-engine CTHIFEENTR X %>R HERIMHE LD i
BB TR, BRETNVEORER Y Y 7YY —T 7 A Vb D VIINTEET VO HER T
WA EDRT A =2 %5008T 5, FEFIETLIBETEDLNRNTA—ZNRRIRHDT,
HEEBLETH D, FEEFRRNT A —F 2K 33.10 1R LT,

#£3.3.10 risk_calculationtzo < 3>

RS A—H B IR =—F

risk_calculation & 7 ¥ =

[risk_calculation] .
N

BEEEGOF TV T
master_seed W DEEAR D | AR OB Risk
=D — Nl
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NG A—H LA B T—F

UR7FERC, VR

28 O R O %5 o R (class@cal_dgmage)
F'E'l; i/\itﬁfi ﬁ;;ikg BB O%T R (classical risk)

R (event based risk
AHEET B (event_based_risk)

risk_inverstigation_time

B RE S O RN E MR
vulnerability &7 /L HH TE
I TWIIE, BRE
ATy ThAuY T
U v J O T ORISR
PrfRETED

asset_correlation BT R (event_based_risk)

WERAN—T DFHED

. .
LU a—tg B OHKT Risk

loss_curve resolution

i % DEFED R AT —T
loss_ratios BT 2BREEDD | {EEOKT Risk
DINT A—H

ffkdryvaryn—%
£V 5< 2 & TR
TR 4 0 BULE A A1 D &
Hicffibinsd

interest_rate FE 0T R (classical ber)

B PE D AP R
MEERT DOITHHD
A, BUREE & FIAR & b
B D 7mdicflibn g

asset_life_expectancy EE O R (classical ber)

URAZHAETEERESND
Irem_steps_per_interval HEHY 728 B A E o
i fiE 2 9= %

LB O

S L RS R (classical risk)

fragility &7 /T F W THE
WAL T —Z 2 & D fragility | (ER OB

% E < BIZHEEBL T2 | fragility BISE DO E F
BRIZEHT 2, 22T | 2EHT8568131 %
ELIENS 1 510w | 8ET 2
CHIEAMMT 5

steps_per_interval R (classical damage)

11) exposure £ 3>

exposure 7 T a U TClE, U R TZNTOBRZHRET S, exposure ZFEET D, F 3.3.11
DEEY .| exposure file DAFEEFRETH D, U A7 NTIZEEM T 5 exposure F1 DK & E
ONLEFREFEH LT, AP —FORAEEZIATTLHZELAETH D,

#3.3.11 exposure o3>

NITA—Z L BRI E—F
[exposure] exposure &7 g
exposure_file exposure E7 /L 77 A IV Hazard, Risk

12) boundaries £ 3 >
boundaries 7 3 2 1%, OpenQuake-engine TV A 7 fi##t O G EHPHIZHIR &2 2T 555
BN 5, 33120880, EED 4 ROEFE LR > TRed 4 %,
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#*3.3.12 boundariesto 3>

NI A—H B B E—F

[boundaries] boundaries ¥ 7 2 3

revion constraint G 2 UM O EE TR | (EEORT (RREE, i Risk
£1o0- & FE) %M

13) hazard o3>

hazard ¥ 7 2 2 Cld, # 3.3.13 IZ/~xL72 X 912, OpenQuake-engine LASN A i H L THl
BENR S ZROTZIGEIC Y AV R E T D2 BEOMBER I NTR Ihe 7 7 A V&R
ET D gmfs_file &, NY— NEFREFEROFA MR Z 777 asset_hazard_distance 45 7E A
HETH D,

#3.3.13 hazardtH 3>

NG A—H LA B T—F

[hazard] hazard 7 > 2

HEHIRS DT — X BE

W E N7z arml 7 7 A L 77 A N4 Risk

gmfs file

AP — FEHRBEROFFA

asset_hazard distance B lEN=R2F &2 Risk

14) fragilityto 3>

fragility 2 > a »Clx, U RAVENT CHRET 5 fragility E7 VEfRET 5, FEEICK
T % fragility E7 VA% 7 7 AV THRET D, FREFRER/NT A —H{X, £33.14DLEY
Th b,

#3.3.14 fragility®o 3>

NTRA—Z A B ET—F
[fragility] fragility ¥ 7 > a >
structural_fragility file WEED O fragility €TV | 77 A V4 R (Damage)
. EW D fragility ©5
nonstructural _fragility file ?E%L% ragility "= 77 AN R (Damage)
. T YO fragility £
contents_fragility file ?\/I/T ragiiity 77 AN R (Damage)
. . . o o fracility E5°
}}Jluiillr;ess_1nterrupt10n_frag1ht %% o ragility &7 74K R (Damage)

15) consequence £ L 3 >
consequence ¥ 7 3 ClE, U AV R THEET % consequence ET NV EAFRET D, 45
HPEIZIUT D consequence BT /L& T 7 A VTHRIET D FREAIRE/R /X T A — 2%, F#*3.3.15
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DEBYTH A,

% 3.3.15 consequence £ 3 >

RIA—F L BRI T—F
[consequence] consequence &7 ¥ 3
EYD T
structural_consequence_file ﬁk% consequence Tt 5 o 14, R (Damage)
EY D £
ilonstructural_consequence_ﬁ éilf%la% consequence s R (Damage)
e TV
o7 2 D consequence
contents_consequence_file . 77 ANV R (Damage)
T7 v
business_interruption_conseq | F3& 77 consequence E
- - . 1%
uence_file avi% 77 AN R (Damage)

16) wvulnerability o3>

vulnerability ¥ 2 2 3 > TiX, U A7 M7 CTHET 5 vulnerability E7 VZIHET 2, 4
HPEIZ IS 5 vulnerability €7 /L& 7 7 A LV THRIET D, FAE ATRER /X T A — 2 1X,33.3.16

DEBYTHD,
#*3.3.16 vulnerabilityto < 3>
RIA—H WA B T—F
[vulnerability] vulnerability 7 ¥ 3 >
EYH D ility 7
structural_vulnerability file ﬁk% vulnerability &> 77 ANV R (Risk)
structural_vulnerability retro | #%3&4#) ? vulnerability & .
fitted_file P 77 ANH R (classical ber)
o . T
;mnstructural_vulnerablhty_ﬁ %E%L% vulnerability St R (Risk)
(S Vvl
aALFUYD li
contents_vulnerability_file ,,“T 7 @ vulnerability 77 ANV R (Risk)
T7 v
business_interruption_vulner | ZF2E 7 @ vulnerability & .
ability _file = 77 AN R (Risk)
EE D ility &7
occupants_vulnerability file J/%E%‘ vulnerability &> 77 ANV R (Risk)

17) hazard outputs £ < 3 >

hazard outputs ¥ 7 > = %, HEEROHNDICET L E 7 v a v TH D, FRERMER/S
TA=ZL HHEE—RCLoTRARLZOT, HEPLETHD, H/NT A —F 527K 33.17
R LTz,
% 3.3.17 hazard_outputs £ 3>

NI A—=F WA BH

[hazard_outputs] hazard outputs &7 >3
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RIRA—H WA R ET—F
export_dir HAOT27 405 T A INVEL Hazard, Risk
SE O N — R —T D H (classical)
mean_hazard curves 1 true / false H (event_based)
H (disaggregation)
ISR D A — R —F - H (classical)
quantile_hazard_curves D BB 0T H (event_based)
H (disaggregation)
. R o H (classical)
5 — A v
uniform_hazard spectra @ijﬁt:;j\ﬂ— Rt true / false H (event based)
H (disaggregation)
- N H (classical)
| NS 1] —
individual_curves — ;0;; /43/1/(;5:1’7 j]/ 7 true / false H (event_based)
= 7 H (disaggregation)
S T H (classical)
hazard _maps N — R~y TOHT] true / false H (event based)
& & 5 LT i s
save_ruptures Wi & 7/ 12 B S i true / false H (event_based)

D)

ground_motion_fields HUZEN IR S DO T) | true/ false H (event_based)

gmfs N HFHE Lo —
hazard curves_from gmfs K H—T O true / false H (event_based)

. . e H (classical)
At e =% .

poes i (Probabilities of e H (event based)

exceedance (PoEs)) . .

H (disaggregation)

18) risk_outputs o3>
risk_outputs £ 7 ¥ a d, SHEBEROHNICET I v arTH D, FRERRER/ YT

)l ‘—& 0i\
(R L7,

*RFEIL, T 7 40 b OEIRL

HEE—RNIL-oTERLDT, HEDPMLETHS, {F/3NT A —X & 33.18

#3.3.18 risk outputs 2o 3>
NI A—F B BRIk E—F
[risk_outputs] risk_outputs ¥ 7 23

M2 D pEL AR— b7+
all_losses U F DK ERFTT DD | true/ false Risk

G

conditional loss_poes

risk_investigation_time T

fRE L7 HIfMIic kT 58

FEEOHT (2~

R (event based risk)

WA= 2 2 DRI | U0 CEEFRE )
RAvy T EHET D

insured_losses TR ZFET S true / false R (scenario_risk)

quantile loss_curves Shrgiov Ad—7 EE 0T Risk
risk_investigation_time T

avg losses FHIE LM B0 & 8 true / false Risk

PE DR e B K & 5 R
FTHME DM
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3.3.2 NY—F

OpenQuake-engine % ffi Hl L CHE=RFmAIHIEE ¥ — NFEHNT (Probabilistic Seismic Hazard
Analysis (LAF%, PSHA &FES)) OFFRZITIIIE, LLTFD 3 2DO7 7 AL (1 DORE
TrANE200uYy V) =T7A)N) PLETHLH, RET 7 A /W& ini B, »
¥ 7 —7 7 A /UL Natural Risk Markup Language (NRML) XD 7 7 A L L7205,

1. ®EZ7 AN

Om@m@ﬂ@m%ﬁﬁ IZRINDORET 7 AV, WBH., ZO7 7 A NVHFIZEHHE
VHIAEERA TR SN D, BT 1331 REZ 7 A1) (p28~) Tl L7,
2. BRETNLVEZRR LR vy 7Y U —T 74 )L
WIHIEIR & RN O METEEN E 2 7 ML T 272D B & i D AN et
Dy b, ZORYY IV =T 7 A NPTE AEBOBOERET VT 7 A4 V&
RHEEME LTERT 5,
vV EEOEFRET NI 7 AN
BRET AV Yy 7Y ) —CRRINDYIERET v
3. MEBETAERR LYy 7Y ) —T 7 A0
KGRI N D R %%%TNMTéf WCHhEEINLIe Yy 7Y ) —, T b=
v AL T T ICHEB TR AR ET D,
REZ 7ANVP TR, BEETAVBLOHEDET Vet Licn Yy 7Y ) —7 74
NERRET 5,0V v 7Y ) =7 7 A VORITRERRE T VB L OHEREIE T VI &L 6,
EWMZZ OO [(1) LogicTree 77 AV (v 7YV —T77A1)] (p40~) Tiild
5 loglcTreeBranchSet FEHEH D [uncertaintyType B NERRDLDATH D,
EFEIX PSHA IZBT 2L ET7 7 ANV THDLH, RGN TIIRVHEB TR TH D
Scenario-based Hazard (ZE W TIX, LT D2 2D 7 7 A VOENKLETHY , ayv 7YY
— 7 7 A IRE L LR,
1. BREZ7 ANV
OpenQuake-engine FEITRHI BRI EINDIHTE T 7 A /b, WBH . ZD7 7 A I ER
BNk S5, s 1331 BEZ 7 A0 (p.28~) Tl L7,

2. WiEET LT 7 AL
PSHA TORRET V0T v 7Y ) —IZEENLRET NT 7 AL LIFIEF UE
KTHDN, FEMEFOFRITLE TR,

(1) Logic Tree 774 (ADY I VI)—T7A)L)
N BE

vy 7Y =77 AiE, PSHA Ot THEMA S, BIRE T v LUOHEEE7 L
AL T, EOXIIEHAET L0 E20RT 272D &5, OpenQuake-engine D 1
T IV =T 7 A I T TR SIS,
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branch (7'Z »F)

77 AN3320D691TH
nYy sV — GO BN R EE,

branch X A~ E M D € 7 L

(uncertaintyModel) & & M E A (uncertaintyWeight) % itk 32, % 7/ (EED

FERREZENGH) Ik > Ttk En s,
branchset (77 F & k)

77 A4 332D 5~101TH

OpenQuake-engine CHEA I AT v 7Y U —fEiEDF—a3 2 7R—x 2k, branch
DRAE DY, 72L& 21X, NTA—FZRET /L, ZLILZEID branch set (FLL T TE

FZIND,

v ID (=—772%0)
v
v 1 ODEEOR

RHeEMED # A7 (2) uncertaintyType JEM Tt 3 5)

ZDOREEMEDE Y ME, EEROYERET LV, HOHWVIIERET LOT T
oy MIEHTE 5, A GE4AMSE) OAFHE. branch OFLAA HHET1.0”

WD L OICEIV Y TOHMNERD D,
branching level (77 > F 27 L~L)

77 AN 332D 4~111TH
BN DT, ) — G ORERHCZ L,

nYy IV =T A NDY TN T 7 AV 332 R T B TR X 4 IR T
BT AL, T EZ IR e Lz, VIED nml 7 7 A VO TIE, FEt e [ UERX

ZHW5S,
TJ741L3.3.2 ASYI V) —=T7LILDY LT
T7A VR B
1 | <?xml version="1.0" encoding="UTF-8"?> XML B

<nrml xmlns="http://openquake.org/xmlns/nrml/0.4">
<logicTree logicTreeID="LT ID">

<logicTreeBranchingLevel branchingLevellD="BL_ID">

<logicTreeBranchSet branchSetID="BS D"
uncertainty Type="TYPE">

<logicTreeBranch branchID="B_ID">

<uncertaintyModel>MODEL</uncertaintyModel>
<uncertainty Weight>WEIGHT</uncertainty Weight>
</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
</logicTree>
</nrml>

nrml Bis % 7
xmins: XML 44 12 [#]
logicTree: 2> 7> Y —
logicTreelD: 1D
logicTreeBranchingLevel: 7 7
L~r
branchingLevellD: 1D
logicTreeBranchSet: 77 > F & v k
branchSetID: 1D, uncertaintyType: %
A7
logicTreeBranch: 7 7 >
branchID: 1D
uncertaintyModel: €5 /L
uncertaintyWeight: 7%
logicTreeBranch #& T % 7
logicTreeBranchSet #& T & 7
logicTreeBranchingLevel #& T & 7
logicTree $6 T4 7
nrml $& T X 7
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2) uncertaintyType BtE

nYy 7Y Y—NTIE, 770Fky baE

F 7 D FEIC. uncertaintyType AR ET

(7743320 59TH) fEETED XA 7% F 3.3.19 128 L7, Z D uncertainty Type
JEME L | uncertaintyModel CTARMEEMEDET LV (77 AV 332 O 7 1TH) ZHEL,
uncertaintyWeight |Z L > CTEHA (77 A/ 332D 84TH) Z&ET H, rY v 7V U —N

DEATIRELTIO0ERD XD

W LR TR 70,

% 3.3.19 uncertaintyType B
Z7A)V 3.3.2 $D TYPE B3|
gmpeModel i&%@]??ﬁﬂiﬁ&’ 31T % EREGR ) R R EE
sourceModel ERET VIR SRR ) A
- B o o Al ‘u‘
maxMagGRRelative GRU®Wﬁ77 i R0z % (8 2\ 3

%) FHEHY 7o R ) A

bGRRelative

G-R HIl O b fiEL~1i 1§~ 2 FH e 9 75 58l e 1 /1 e 7 7

abGRADbsolute

G-R BID afili, b E ORI T

maxMagGRAbDsolute

GRAIDIR R~ 7 =F 2 — FORHEMA A e ENE

incrementalMFDAbsolute

& D FFE DS {)? D Incremental magnitude frequency
distribution (23517 & FRFHGER AR EME

simpleFaultGeometry Absolute

& % @ simple fault source DR DB DK EL

simpleFaultDipRelative

1 2% D \WIHEE D simple fault source DEAEHA OFH
KEHY72 5y

simpleFaultDipAbsolute

1 25 5 WD simple fault source D B DOERHA

complexFaultGeometry Absolute

B 2 A% complex fault source DFLIR DB DI

characteristicFaultGeometryAbsolute

3 H 5D characteristic fault source DI DB DF
£

(2) Source Typologies (BERETILDH

gD

OpenQuake-engine Tl%, LLFD 4 SOEJRET VNP R — &5, OpenQuake-engine
D~ =2 T VBN TIE, BEMELZZLERET VE [sourcel, FAEMEL T ERVVE

JRET V% lrupture] &FESS,

Do

TIE, EhENZEBIRET V., WEET LV EFFOGT

1. Sources for representing individual earthquake ruptures ({ifl % O H1IZE KT J& 2 FHL 7 25 EIR)
ROFAEMREZNE L LIRWERET V5 TH Y . Scenario-based Hazard D
% W &415, Scenario-based Hazard IXZMEDR/AEMRZMILLE L, Wb
4. EIRME 25T LT MEE O TH D, Sources & 7o TWAD, BAEMRKRLE

GERVKIEET L THD,
Planar fault rupture: 1 2O VIAEOH TR I N5 WiEET v

Multi-planar fault rupture: FEEXDOVIATEOHE TERE SN WrkEET v
Simple fault rupture: HIFIEWTE OWE F L — 2 6RBL SN D MTEE T L
Complex fault rupture: #HE7 AR OWr g £ 7 v

A SN NN




2. Sources for modelling distributed seismicity (MIEEVEENE D734 % €T WbLT D7D D
=R
v' Point source: HIERVEENEE D434 2 &7 /WAL D 7o Ol £ EHEEIR

Wb D AR EITRRY | BEATLICA S — I CTRIRT ARy MHIZ &
> T, WiEmEARESND (1X33.1),

Grid source & Area source | Point source Dffix D37 F DL H LD TH S,
v' Area source: [ESCHII D PSHA OET /MBI b <M SN2 ERSHE
v Grid source: ZEEAIIZ—FE TRWHIUEIRE)E D5 O Area source DR

1 L@L\\\ |

(by Global Earthquake Model*)
3.3.1 Point source MPE

3. Fault sources with floating ruptures (823 i) il -2 B8 5 W& 7 L)
v Simple fault source: OpenQuake-engine (2T, b Hfli/zeT v
ZOEPFITEEIICERWERENE 2R T 2720 S D,
v' Complex fault source: MR ZFFOWE 2 RET D720 DET L
WHirte 7 L — MEREZET /LT H7eDIC I HEH LD,
4.  Fault sources without floating ruptures (Wi &K % — I S W g £ 7 1)
V' Characteristic fault source: 3225 W7 g i K % Y 72 3 R IR D 57 FH
v" Non-parametric source: ¥k & B4 5 G HIMIN OB EMRO® Yy M &
RKEA L5008
OpenQuake-engine (X Z AL H OFEJRGFAE & b2, LLFOEDIEIZFH R 2 FEITT 5,
e Areasource Dy, HUERTHENEIIEINET V2K T—HRICOMT D,
o  HUEIREHE N —HE TRV AIX, Grid source & 5
o HEO—RPRAETTIIIRT Y VifRIcES<
o HiRgA (201743 H) TILBPT i ORAEBEEOFHHITTE 20
DI, ZNENOEFESIEICHOWTE 9D LIEL LT 5,
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1) Sources for representing individual earthquake ruptures ({fl< DithEWE %
=HITLIER)

Scenario-based Hazard # it 5T 57D DOEIFET NV Th D, T Z Tt 3 2 g m Ok
%, HUBORAEMELZ ML) RBIRET VBN T, WigmoBIRZ ik IR S
Lo ZIZTIE 40D FA T EFHHT S,

@ Planar fault rupture

Planar fault rupture [Z, 1 DOMUAEOH TREINDIMEBET LV THD, T VT 7
ANVEMBEIRNNT A =2 % T 7 A 333BLOFE 3320 ICFNTIR LT,

Z OWrkEE T L DG4 | singlePlaneRupture 238 H (3~13 17 H) I B R F R A Flak 35,
W )i 1t D S al LRI BE 9 2 1 13 planarSurface B3 H (7~121T B) ICFER T 2 L EBER H 5,
Wi OIIRIT, 4 ROBETRIEIND,

X ER, BRL, TRV AET S TOFRETE L2, FHEICHER T 5 HEE T

XTI DEDONRT A= T T L HMETIER,

7274)3.3.3 Planar fault rupture @4 > 7L

T7ANVHE B
1 | <?xml version="1.0" encoding="utf-8"?> XML 55
2 | <nrml xmlns="http://openquake.org/xmlns/nrml/0.4"> nrml: NRML Btk % 7
xmins: XML 44 Rij 22 [#]
3 | <singlePlaneRupture> singlePlaneRupture: Wil k4 4 5C
RET 56
4 <magnitude>7.0</magnitude> magnitude: ¥ 7 =F =2 — K
5 <rake>90.0</rake> rake: 930 f4(°)
6 <hypocenter lon="135.0 " lat="35.0" depth="10.0"/> hypocenter: FEJRAL{E
lon: FREEC). lat: FEE (). depth: &
S (km)
7 <planarSurface strike="135.0" dip="60.0"> planarSurface: W7/& i
strike: FEW(°). dip: BFHC)
8 <topLeft lon="134.87" lat="35.168" depth="2.1205"/> topLeft: 72 LoD 71
. o - N ;. " topRight: 77 [ DL
9 <topRight lon="135.2" lat="34.89" depth="2.1205"/> bottomLeft: /= F ok
10 <bottomLeft lon="134.79" lat="35.11" depth="17.88"/> bottomRight: 47 T DA%
11 <bottomRight lon="135.13" lat="34.832" depth="17.88"/> Zg”(kfg() lat: FREC("). depth: T
12 </planarSurface> planarSurface &7 % 7
13 | </singlePlaneRupture> singlePlaneRupture $& T & 7
14 | </nrml> nrml & T X7

£3.3.20 BEHRTA—ABLUH LTI 7ML 3.3.30/8F A — 258

MBI RTG A—H YU INFHOT—H TES
~J=Fa—F 7.0 £ 4
T £5(°) 90 5
RIRACIE (REEEC). fREEC), RS (km)) | At 35.0 B, AGRE 135.0 B, IR E 10km 6
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WBRNT A—F YU NFOF—F T&E
AEM(°) 13 7
TERLC) 60 J& 7

7E b RREE 135.17, fEEE: 35.468, TEZ:2.1205

i

. A b RREE 135.51, FEFE: 35.190, 14 E:2.1205
/ﬁO)A/\/ﬂjj /(‘ ﬂo‘f\i‘-wo\‘/ 4 \(JL A N ~

4 PR GREFZCC), ARECC), TR S (k) 2R RREE 135.09, FEFE: 35410, 14 X:17.880 7~10

i

-
FF: BREE 13543, #&FF: 35132, 1 E:17.880

@ Multi-planar fault rupture

Wrks il 2 CRIT 58561%, (@ Planar fault rupture] (p.44) O singlePlaneRupture
TR (774 333 Tik, 3. 13 TH) % multiPlanesRupture (2 X #2x T, O
planarSurface Z/ERT AT LV, MBEZR/NT A—23FK 3320 LRI U TH D, ERFLO
MLES~ 7 =F a— K, T AICBEL L, WrEm Tl s o525, Em, BRI L
TIE, WiEmEEA DT A =2 LD,

® Simple fault rupture

Simple fault rupture | %, Wi DM ~ L — R OFEEE & FERV . WrE i Eimie s, WrE
TR S EHWCHER A RELT HOWEET L ThH D, T NT 7 AN LN /NT R
—H a7 7AN334BLVOK3I32ICENTIURLI,

Z DOWEE T VDAL, simpleFaultRupture EEN (3~18 /T H) (ZX R EH & 5l 3-
52 LT D, Wil ORMIZIRICE ¥ 5 fF#Hi% simpleFaultGeometry 223N (7~1717H)
IR 2, 22T, SATEIZT RN ADOFRAFL L7, SRS 25 s Tl
AU EoTE, ZNHDNRTA=F T L HRLETIERY, ZOMDNT A —FTWVIH
Td %, Simple fault rupture TiZ, HEEDOWEH & [FIRFIZREER T 5 2 LA TE R0, EHED
Wk 1 2 Fialk L7V 5A1E, [@  Multi-planar fault rupture | (p.45) ZfEHT 24BN H 5,

ZDOWEE T BT, (& E#HR % Geography Markup Language (L&, GML &
5) TEFRRINTE-ERTHEL TS, GML (BT 2#BHIXEK T 5, NRML HCik,
S U CLEE®RE 52556, 77200 lat BIESC lon BN H 256101, ME - %
EDONEF MDA, BIEE LTHEXRWGAIZE, @, REC) BEC)DIED
DT —ZPMEH SN,

J74J)L3.3.4 Simple fault rupture ®H> 7L

T7AIVHEE iEH
1 | <?xml version="1.0" encoding="utf-8"?> XML E&
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML B4 4 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 B Z& s
3 | <simpleFaultRupture> simpleFaultRupture: W7/& % R -
V=R ETRIAT LG
4 <magnitude>7.0</magnitude> magnitude: v/ =F 22— R

*2fTH T gml 4HIZEMAZES LT 5,
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TZ7ANVAE B
5 <rake>90.0</rake> rake: 330 £A(°)
6 <hypocenter lat="35.0" lon="135.0 " depth="10"/> hypocenter: FERN7E
lon: FRJEC). lat: F&EFE(°). depth: 1%
& (km)
7 <simpleFaultGeometry> simpleFaultGeometry: simple fault
8 <gml:LineString> gml:LineString: simple fault ® 7 A >
9 <gml:posList> gml:posList: 7/ ED U X b
10 134.87 35.168 IR R DRELL(®) FHEE(°)
11 135.20 34.890 HERLDREE(®) FHEE(C)
12 </gml:posList> gml:posList & T & 7
13 </gml:LineString> gml:LineString $& T & 2
14 <dip>60</dip> dip: ERMA()
15 <upperSeismoDepth>2</upperSeismoDepth> upperSeismoDepth: HUFEFEAVEX |
16 <lowerSeismoDepth>20</lowerSeismoDepth> lowerSeismoDepth: HIFEFR ARSI T
[ (km)
17 </simpleFaultGeometry> simpleFaultGeometry ¥ T & 7
18 | </simpleFaultRupture> simpleFaultRupture #& T % 7
19 | </nrml> nrml &7 X T

£3.3.21 BELNGA—EFELVHUTILIT7AIL3.3.4D/N5 A—4EREA

WMBRNNTA—F P IAVFOT— 1TE&S
v =F2—F 7.0 4
FRY () 90 &£ >
RIRACIE (RREEC). fEEEC). & (km)) | MR 135.0 £, db##% 35.0 &£, R E 10km 6
1 b L— 2 D BRI ODORRIEE FEHE: 134.87 35.168 13
(FREE () FREE(C)) A DRRE $&E: 135.20 34.890
TEHARHE) 60 & 14
HIERAES D ERE TR (km) BR 2.0km, TR, 20.0km 15~16

@ Complex fault rupture

Complex fault rupture |5, BHELRWIEH 2508 T 255 IEHT 5, 72L& 2 IE, thAriAte
TU— MERER EPRET D, YT NT s ANV E MBI NT A= 2T 7 ()L 335
BLOEII2RICENEFIR LT,

Z OWiEET VD84 complexFaultRupture ZHEH (3~27 1TH) TR EH A Gk X
U, WifE i O &R T complexFaultGeometry B2 (7~26 1T H) (ZFtik S5, Wrlgm
F¥GOD b L— RAPERE L WrTET Nimo b L — AR AR E L, WiEmRR 2 KRBT 5, WiE
OERAIE BB LOTEHO T — 2 6 BEIICIRE 5720, BRAZEF TEX 2T
. WEm P E O L — AR AR E LTSRS D,

774)3.3.5 Complex fault rupture Y>> 7L

T7 AV A

1 | <?xml version="1.0" encoding="ut{-8"?> XML B

2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML BR#5 % 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 §iZ= R
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TZ7ANVAE B
3 | <complexFaultRupture> complexFaultRupture: 47 K& mi
EHRET %G
4 <magnitude>7</magnitude> magnitude: ¥ 7 =F =2 — K
5 <rake>90.0</rake> rake: 70 £4(°)
6 <hypocenter lon="135.3" lat="35.0" depth="10"/> hypocenter: FEJR{E
lon: FRJEC). lat: FEFE(°). depth: 1%
S (km)
7 <complexFaultGeometry> complexFaultGeometry: complex fault
8 <faultTopEdge> faultTopEdge: Wrl& i b
9 <gml:LineString> gml:LineString: ##
10 <gml:posList> gml:posList: iLED U X |
11 134.934.92.0 RO () T S (km)
12 135.035.02.0 EIROREEL(E) HEEE(C) TR E (km)
13 135.135.12.0 VR ORREE) FEEEEC) %S (km)
14 </gml:posList> gml:posList & T & 7
15 </gml:LineString> gml:LineString $& 7 % 7
16 </faultTopEdge> faultTopEdge #& T # 7
17 <faultBottomEdge> faultBottomEdge: W7/ i T %
18 <gml:LineString> gml:LineString: #
19 <gml:posList> gml:posList: . ED U X &
20 134.9 34.9 20.0 TIROBEEE() FEE(°) PR E (km)
21 135.0 35.0 20.0 TUROREEE () FHEE() %X (km)
22 135.1 35.1 20.0 TGO ) FHEC) RS (km)
23 </gml:posList> gml:posList #& T & 7
24 </gml:LineString> gml:LineString $& T & 2
25 </faultBottomEdge> faultBottomEdge #& T % 7
26 </complexFaultGeometry> complexFaultGeometry $& T & 7
27 | </complexFaultRupture> complexFaultRupture ¥& T & 7
28 | </nrml> nrml $&T & 7

£3.3.22 BEBEUNFA—EFELUHTILIT 74 3.3.5D/8F A —4 5t

WERNRTG A—F P TINAVHEDOT—F 1TES
~J=F2—F 7.0 4
ERVE; 90 & 5
BIRACE (REEC). BREE(C), WS (km)) | HFE 135.0 BE, Jbf& 35.0 BE, RS 10km 6

Wi B ORE R RS 134.934.92.0
WrlE i B DR FEEE RS 135.035.02.0 8~16
W i BSOS FRRE RS 135.135.12.0

VW e i1 D JREAEE
(FBEEE(?) MEEE(Y) TR S (km))

WrlE i T o DR FEEE RS 134.9 34.9 20.0
Wi i R ORE FREE RS 135.035.020.0 17~25
Wi T o ORE FBE RS 135.135.120.0

P |

T i T T s 0D JEEARE
(RRE(°) FEHE(C) BRE (km))

i

2) Sources for modelling distributed seismicity GEFHESHEETILILT
5= DER)
D Point sources

Point sources D HLAKHEIZLL T D LBV TH 5,

o Wi IXUA IR

o EIIMIEOPL
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o MMM, HIER & HUEFRA LR - TRIESICE > T ETmARIRIND
A9 % Point source X HUZe mUERPR & 13825, K331 1R L72 X DI, Point
source [T~ =F a— N&EAFr—VU Tl TAXT b, ~7 =F a— NRIER A%
MAWT, {ERARER T R TOWEBH 2B ET 2, £OBE, E Loz Tl &3 5WEim
DR S 415 7= 8, Point source & FEEALS,

TN T =R % T 74 33.61Z, Point source [ZMEIR/NT A —H B OV T T
— X OHH AR 3323 (TR L, HWEOREMFTLZELERRET VEERT 2581213,
“Sources for representing individual earthquake ruptures” D4 & %720 | sourceGroup E3 %
AW, BREZ 7 NV—7bT 2 4ENRH 5", Point source TlX, pointSource EHRH (5~24
1TH) ICEFIZET R a b3 2, Wi oRRIZBET 2 HIT. pointGeometry
ZHEN (6~121TH) (ZRLikd %,

ZOYFTNT 7 ANDEE, PSHA OFIH THRE LR D~ 7 =F 2 — FOZ Bz EIR
ETNN BT 7 AN) TRIEL, 27—V 7Rl 7 A2 Mh WE LR TR
EDOMIRZFIZ, ERRATRER T X TOWEET V&2 BEIRICARKT D, OpenQuake-engine
IZRWTIE, BAEMKRIIN—t L FTEZ 2O TERL, FIEE2RIT/IETELDDT,
EERLETH D,

774)L3.3.6 Point source DY TFIL

TZ7AVHE B
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml” nrml: NRML Btk % 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZ=fE]
3 | <sourceModel name="Example Source Model Containing a sourceModel
Point Source"> name: fHi B2
4 <sourceGroup name="group 1" tectonicRegion="Active sourceGroup: =R N—7
Shallow Crust"> tectonicRegion: 77 h=> 7 2 A7
5 <pointSource id="1" name="Point Source" pointSource: EJR
tectonicRegion="Active Shallow Crust"> id: 1ID. name: EJRZ A 7.
tectonicRegion: 77 h=> 7 2 A7
6 <pointGeometry> pointGeometry: ji
7 <gml:Point> gml:Point: GML 4 Rif22[#] T ? Point
8 <gml:pos>135.0 35.0</gml:pos> gml:pos: A7ETHH (BREL(°) ()
9 </gml:Point> gml:Point #& T & 7
10 <upperSeismoDepth>0.0</upperSeismoDepth> upperSeismoDepth: HIFEFR AR X k-
[ (km)
11 <lowerSeismoDepth>10.0</lowerSeismoDepth> lowerSeismoDepth: HIFER ARSI T
[ (km)
12 </pointGeometry> pointGeometry #& T & 7
13 <magScaleRel>WC1994</magScaleRel> magScaleRel: 27— 1 7 H||
14 <ruptAspectRatio>1.5</ruptAspectRatio> ruptAspectRatio: gD 7T A~
[z

* NRML A ¥ —~<@D/3— 3 > 0.4 Tl sourceGroup ¥ 7|2 X 5 EID 7 /— 7 {LIT M E 72\, OpenQuake
DTFET—=HREE, V04 ZFEALTCODIHAERLVOTEENLETH D,
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T7ANVHE B
15 <truncGutenbergRichterMFD aValue="3.0" truncGutenbergRichterMFD: ~ 2 =
bValue="1.0"minMag="5.0" maxMag="7.0" /> F = — RNBIESS AR
aValue: afifi, bValue: bl minMag: #x
/NM, maxMag: K RAKM
16 <nodalPlaneDist> nodalPlaneDist: W& i D 7y Af
17 <nodalPlane probability="0.3" strike="45.0" dip="30.0" | nodalPlane:¥7/& i
rake="0.0" /> probability: FEAERESR, strike: &M
18 <nodalPlane probability="0.7" strike="45.0" dip="30.0" ©). dip: HHNC). rake: 20 £4(°)
rake="90.0" />
19 </nodalPlaneDist> nodalPlaneDist #& T & 7
20 <hypoDepthDist> hypoDepthDist: IR X /3
21 <hypoDepth probability="0.5" depth="4.0" /> hypoDepth: depth % H.0x & L72 &R
22 <hypoDepth probability="0.5" depth="8.0" /> EX
probability: AWM, depth: TRS
(km)
23 </hypoDepthDist> hypoDepthDist #& T % 7
24 </pointSource> pointSource ¥& T & 7
25 </sourceGroup> sourceGroup #&T & 7
26 | </sourceModel> sourceModel & T & 7
27 | </nrml> nrml $&T X 7

#3323 274 3.3.6D/\NTA—FEREA

WBRNRT A—F Yo IR DTF—& T&E
IRODJERE (R, FEEE) () VT FeE T 0 HR O PR RRR 135 L bk 35 % 8
HERAERS O ERE TR (km) -FR 0.0km, FFR. 10km 10, 11
Ar—1 7]l WC1994 13
Wi DT A7 b 1.5 14

truncate Gutenberg-Richter

7 =F 2= NSO afi:3.00 bf: 1.0, fe/h M: 5.0, ik M: 7.0

" b e o g | BT 45 B B30 B2 9D A 0 FEDREER: 30%
WRTRIE W3 7 A =2 CEIC). B | e s e @0t 30 B2, <0 £ 90 FEOTES: | 17, 18
O F<0 £(%) th

v =F 2— FIKELZWEROE | TS 4.0km OFERER: 50%

' 21, 22
X (km) VE X 8.0km O RAEER: 50%

@ Grid source

Grid source (L H(Z Point source D 2 L7 3 > CTdh 5, PSHA [ZF TiL, Area source T
RAEEND, —MHIIT seismicity smoothing algorithm THF5& X415 (Frankel et al. (1995)%;
Woo (1996)*)7¢ &),

@ Area source

Area source X, THIAN THRAET LHBELZHET 5 LI snD, YT VTr—2%
7 7 A V33712, Area source ([CMER/NT A =L BI O TNVT —Z OFH &% 3.3.24
WL,

Area source {ZFVNTIX, areaSource ZHHEWN (5~311TH) ([THERIFHAFLALT 5, Point
source & FE72 V) | WiJE I D MRATHIRIL areaGeometry EHEN (6~2117H) 2tk L, I %
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WY FTRET D (7~1817),

FHRICKE L b~ 7 =F 2 — FOAHI L ORI E ORI £ OERITERET v
o GREZ 7 A NVA) THRIEL, v/ =F o— FHIEHSA 241T7H) 27—V 701 (22
TH). 7AXZ7 bk (231TH) . WiEET /L B - FomiES (19, 2047H) &z, 2o
TEIN THREZR TN COWEET V& BEIRIZAR T 5,

J74)L3.3.7 Area source DY TIL

TZ7ANVAE B
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML BR#s & 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZe R
3 | <sourceModel name=" Area Source Example"> sourceModel
name: {723
4 <sourceGroup name="g1" tectonicRegion="Active Shallow | sourceGroup: ZEJi/ /L —7
Crust"> tectonicRegion: 77 h=> 7 A7
5 <areaSource id="2" name="Area Source" areaSource: FEUNEJR
tectonicRegion="Active Shallow Crust"> id: 1D. name: ZEJFE A 7.
tectonicRegion: 77 h=> 7 A7
6 <areaGeometry> areaGeometry: fEIK
7 <gml:Polygon> gml:Polygon: 7~ VU =
8 <gml:exterior> gml:exterior: 187 O RE
9 <gml:LinearRing> gml:LinearRing: RV = Of
10 <gml:posList> gml:posList: /R = U A |k
11 135.0 35.0 FEHE 1(°) FEEL 1(°)
12 135.235.0 FRHE 2(°) FEE 2(°)
13 135.235.2 FREE 3(°) FEEE 3(°)
14 135.035.2 TEIE 4(°) AREL 4(°)
15 </gml:posList> gml:posList & T & 7
16 </gml:LinearRing> gml:LinearRing #& T % 7
17 </gml:exterior> gml:exterior $& T & 7
18 </gml:Polygon> gml:Polygon #& T %
19 <upperSeismoDepth>0.0</upperSeismoDepth> upperSeismoDepth: HUFEFEAVEX |
20 <lowerSeismoDepth>10.0</lowerSeismoDepth> lowerSeismoDepth: HUER ARSI T
[ (km)
21 </areaGeometry> areaGeometry ¥& T & 7
22 <magScaleRel>WC1994</magScaleRel> magScaleRel: 27—V > 7 H|
23 <ruptAspectRatio>1.0</ruptAspectRatio> ruptAspectRatio: [Wi/E D7 A~
=9
24 <truncGutenbergRichterMFD aValue="4.5" bValue="1.0" | truncGutenbergRichterMFD: ~ 7 =
minMag="5.0" maxMag="6.5" /> F o — RBEEE AR
aValue: aflfi, bValue: b, minMag:
/INM, maxMag: T KM
25 <nodalPlaneDist> nodalPlaneDist: W& i D 73
26 <nodalPlane probability="1.0" strike="0.0" dip="90.0" nodalPlane: W7/
rake="0.0" /> probability: FEAEMER, strike: W)
©). dip: HRN®). rake: TV f4(°)
27 </nodalPlaneDist> nodalPlaneDist #& T % 7
28 <hypoDepthDist> hypoDepthDist: 5= JVE S 5540
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29 <hypoDepth probability="1.0" depth="5.0" /> hypoDepth: depth % H.0» & L 72 &R
wrS
probability: FEAEMESR, depth: RS
(km)
30 </hypoDepthDist> hypoDepthDist #& T % 7
31 </areaSource> areaSource ¥& T & 7
32 </sourceGroup> sourceGroup ¥& T & 7
33 | </sourceModel> sourceModel #& T & 7
34 | </nrml> nrml $&T X 7

#3.3.24 27433 TDINTA—FFRHA

MBI NT A—F HFINFOTF—F TERE
A LRTRY T (REE, BEOV A | IR R ERE 135.0 . Jb#& 35.0 B2, b 718
) () BOURASERE 135.2 FE, dbfk 35.2 FEOfEK
IS AEVES O LR E TR (km) FR Okm, TBE 10km 19, 20
. truncate Gutenberg-Richter

Magnitude-frequency 53 affi: 4.5, bfi: 1.0, 5/l M:5.0. Hk M: 6.5 24
A= 7 H WC1994 22
WrEHE DT A~27 ki 1.0 23
i <5 A — o) A
L;EEEO)“L’EE/O 74— GERC). B# AT 0 FE AEARL 90 B TR0 0 BEOREFR: 100% | 25~27
) TN AE)

. N A ISEQY N
g(im*)gﬁ RICIRAF LIRWVERIROWR | e < 5 okm ofes: 100% 28-30

3) Fault sources with floating ruptures (BEAMTEE LEZBETHIERETIL)
OpenQuake-engine Tl f 4L D Wilg €7 /Lid, Wrgim EOmEEARRIHE > TLL T D 2 f&
oS h D,
o WiEE R L /NS ORIEN W A rTREZRIR Y B —ICBE T 5 E TV
ZOEFETME, PR—FENDTRXTO~Y T =F 2— NRIERGA & HIER & 5,
o HREENMTE I RIAR LT ET L
Yo D~ 7 =F 2 — RBIEE A (72 & 21E. Schwartz and Coppersmith, 1984°%) &
HINEN D 2
ZITIE WiEE EABET AWEET L DAL BT 5,

@ Simple fault source

Simple fault source (%, EWWifEZET /LT H7-DITlibh b b —EKAIRERS A 7
Th b, “Simple”lE, i OBRME IR - THrlg O IR BRI X > TR R O FLak 2345
ODNDHZ EICHEKRT D, YTV T A NVET 7 AV 33.81T, Simple fault source (Z 4%
IRNT A=A BLOY T NT 7 A NVORH 2K 3325 TR LT,

Simple fault source {233V Tk, simpleFaultSource EHEW (5~34 1TH) ICHMERFHREZ T
w5, BrgmoRRIc oW T, 1332 () 1) @ Simple fault rupture] (p45) TH

51



#iBH L7- simpleFaultGeometry B3N (6~16 1TH) (Cftih 452 L1225, ZOH 7L
T —H T, R 135.0 FE, AL 35.0 BE & HURE 135.3896 B, AL 35.3273 JEE 2 W if oD 1t
F L L—RAEIEE L, SR 45 EOREHE LIZk VT, R E 10km~20km O T, <7 =
Fa— FRIEE B K ORr— U > Z Rl & T3 rTRE 2 g €7 v &2 BEIRIICAER T 2,
W e T & B B AR 9 D BRICI. ruptAspectRatio (ZFEDOWT, Wi O K & S LE MOk
RKNRBREIND,

Near fault effect B Lo HUEEB TR AT O HAITIE, BRIV A MEFTD Y X |

(23~3317) BWRATH D, TNENDOY A b DOEHTEFT 1.0 L7225, Near fault effect
I% Chiou and Youngs (2014)*”7358%& L 7= GMPE DA TR ATRE TH 5,

274)3.3.8 Simple fault source MY > 7L

TZ7ANVAE B
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML BR#s & 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BijZ= [
3 | <sourceModel name="Example Source Model Containing a sourceModel: FEJRET L
Simple Fault Source"> name: 5 .72 3 BH
4 <sourceGroup name="group 1" tectonicRegion="Active sourceGroup: ER 7 /L—7
Shallow Crust"> tectonicRegion: 77 h=> 7 4 A7
5 <simpleFaultSource id="3" name="Simple fault source" simpleFaultSource: > 7 /L 72lkr)E
tectonicRegion="Active Shallow Crust"> id: 1D, name: EJE A 7.
tectonicRegion: 77 h=> 7 4 A7
6 <simpleFaultGeometry> simpleFaultGeometry: simple fault
7 <gml:LineString> gml:LineString: simple fault D
8 <gml:posList> gml:posList: fZ{ED Y A K
9 135.0000 35.0000 TR ORI () FEEE(0)
10 135.3896 35.3273 TR DFEE(®) FHEE()
11 </gml:posList> gml:posList #& T & 7
12 </gml:LineString> gml:LineString & T & 7
13 <dip>45.0</dip> dip: fEfH4
14 <upperSeismoDepth>10.0</upperSeismoDepth> upperSeismoDepth: HIFEFEAPEE |
15 <lowerSeismoDepth>20.0</lowerSeismoDepth> lowerSeismoDepth: HUFEFR ARSI T
16 </simpleFaultGeometry> simpleFaultGeometry #& T & 7
17 <magScaleRel>WC1994</magScaleRel> magScaleRel: 25—V o 7Hi|
18 <ruptAspectRatio>1.5</ruptAspectRatio> ruptAspectRatio: WiE D7 A~
[Nz
19 <incrementalMFD minMag="5.0" binWidth="0.1"> incrementalMFD: ~ 7 =F = — R
AR
minMag: /s M, binWidth: ~ 7 =
F 2 — RDOH|F
20 <occurRates>0.0011 0.0008 0.0007 0.0006 occurRates: FE/EmER
0.0005</occurRates> incrementalMFD CH57E L 7= 5.0~5.4 ®
Yt DI MR
21 </incremental MFD> incrementalMFD #& T & 2
22 <rake>30.0</rake> rake: X0 A
23 <hypoList> hypoList: /&
24 <hypo alongStrike="0.25" downDip="0.25" hypo: EJR
weight="0.25"/>
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Bl

alongStrike: EI(°). downDip: &}
(°). weight: BEH
FXT A= o T WifgE T LN
BEAEZEZE L THBRIER SIS

hypoList #& T & 7
slipList: 3=V fA Y 2
slip: 3V #(°)

weight: H 7

TrAVAE

25 <hypo alongStrike="0.25" downDip="0.75"
weight="0.25"/>

26 <hypo alongStrike="0.75" downDip="0.25"
weight="0.25"/>

27 <hypo alongStrike="0.75" downDip="0.75"
weight="0.25"/>

28 </hypoList>

29 <slipList>

30 <slip weight="0.333">0.0</slip>

31 <slip weight="0.333">45.0</slip>

32 <slip weight="0.334">90.0</slip>

33 </slipList>

34 </simpleFaultSource>

35 </sourceGroup>

36 | </sourceModel>

37 | </nrml>

slipList #6 T & 27

sourceGroup ¥& T % 7
sourceModel #&T # 7
nml f& T X 7

simpleFaultSource #& T # 7

#3.3.25 774 3.3.8D/INTA—FEREA

WMEBRINT A —4 YU IAFROT—F TE5
. ) TR 135.0 £, db#E 35.0 FE SRR 135.3896
* _ SHZ ;'\ g ° Y 1. N7 =N
L"EE b ;m;fbﬁﬁ polyline) o EEC) | e ks 353073 (e 135.0 FE. Ik 35.0 | 712
REC)POMAT JE %2 502 NSOE 111 50km O #1IEE - L—R)
444 (Aki-Richards (2 X %) () 45 Ji¥ 13
HWERAEESOERE TR (km) EBR 10km, TBE 20.0km 14, 15
Zr—1 > 7/l WC1994 17
incrementalMFD
~ 7 =F = — RBIEHIAR i/ M: 5.0, Zl A 0.1 $oDFREAERRN 19~21
0.0011~0.005
9"~V £ (Aki-Richards IZ £ %) (°) 30.0 22
BriEm DT 227 ki 1.5 18
EIRALE & k53 D EH
) > =y i L . * =haa)
(Near fault effect) EJH YU A k ;ggﬁgiﬁ%@%ﬁa E fé “éﬁjtii)ﬁ;;i; E 23~28
EFEIND
FRY Jira) & /PGS D B
(Near fault effect) 9V J5H Y A b FNENOTRY FHTiR SN AEILE 29~33
W\ 5 & SRR Y Tk e D

@ Complex fault source

Complex fault source IFHLIZ, WifE@ D 5 2 J7 73 Simple fault source & #7025 7217 Th 5,
Complex fault source % FLiR 3 5 7= DOIfEDI D AT)NT A —213%< D4, Simple fault
source & [f U CTo %, Simple fault source 23 HIFK DTG & L — R HEHE & AL 4 C g i 2 3%
B9 2 DIZ%f LT, Complex fault source D&E1E, Wilgm Lifi & T kb L— R EAEIZ X
STRUT D, 2070, HERAEFXLELEL L, BrEmiEl o2 >0 b b— A CTHifH
END, 20TV, WAIARICB T HIERMEBEOWEET VEET LT 57201
Complex fault source (FfEDLIL DA, UA MY w7 WifEd X5 Wit VI M S
No, o7 NV7 7 AN%7 7 A)3.39 12, Complex fault source (ZMHE 7237 A —X K
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G TNT =2 OFH 2% 3.3.26 I2R7
Complex fault source Ci%, complexFaultSource ZEH (5~48 TH) (CHMERIEH 2 FLab
L. Wifgim o2 RICEI 9 2 15 #IE complexFaultGeometry RN (6~43 1TH) ZFEHR &
N, 2OV 7 NT—2TiE, ERALT L— O L~ THOMBELZEEL., v~/ =
Fa— FRIEE S K ORr— U > Z A&7 3 rTRE 2 g €7 v &2 BEIRIICAER T 2,

274)3.3.9 Complex fault source MY > 7L

TZ7ANVAE HH
<?xml version='1.0" encoding="utf-8'?> XML &5

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">
<sourceModel name="Example Source Model Containing
Complex Fault Source">
<sourceGroup name="
Interface">

group 1" tectonicRegion="Subduction

<complexFaultSource id="1" name="Cascadia Megathrust"
tectonicRegion="Subduction Interface">

<complexFaultGeometry>
<faultTopEdge>
<gml:LineString>
<gml:posList>
-124.704 40.363 0.5493260E+01
-124.977 41.214 0.4988560E+01
-125.140 42.096 0.4897340E+01
</gml:posList>
</gml:LineString>
</faultTopEdge>
<intermediateEdge>
<gml:LineString>
<gml:posList>
-124.704 40.363 0.5593260E+01
-124.977 41.214 0.5088560E+01
-125.140 42.096 0.4997340E+01
</gml:posList>
</gml:LineString>
</intermediateEdge>
<intermediateEdge>
<gml:LineString>
<gml:posList>
-124.704 40.363 0.5693260E+01
-124.977 41.214 0.5188560E+01
-125.140 42.096 0.5097340E+01
</gml:posList>
</gml:LineString>
</intermediateEdge>
<faultBottomEdge>
<gml:LineString>
<gml:posList>
-123.829 40.347 0.2038490E+02
-124.137 41.218 0.1741390E+02
-124.252 42.115 0.1752740E+02

nrml: NRML 4% 7

xmins: XML 44 12 [H]
sourceModel

name: {723
sourceGroup: =R N—7

tectonicRegion: 77 h=> 7 A7
complexFaultSource: #4727/

id: 1D, name: FERZ A 7,

tectonicRegion: 77 h=> 7 A7
complexFaultGeometry: Complex fault
faultTopEdge: W7/ m ki
gml:LineString: 7
gml:posList: 7/ ED U X b
LIRORREL() ML) TS
LIRORREL() M) TS
LHRORREL() FREEC) TS
gml:posList $& T & 7
gml:LineString #& T & 7
faultTopEdge #& T ¥ 7
intermediateEdge: [¥7/& H1fi] 1
gml:LineString: 7
gml:posList: fiLED U X k
HITH 1 OREEE() AREE(C) TRE
HITH 1 OREE() FREE(C) TRE
PR 1 OREIEC) ML) RS
gml:posList #& T % 7
gml:LineString #& T & 2
faultTopEdge $& T % 7
intermediateEdge: ¥7)E # [ 2
gml:LineString: ##
gml:posList: &P U A |k
T 2 DFREEE() FREE(C) TRE
] 2 OFEEE() ML) TRS
IR 2 DREEC) () RS
gml:posList #& T & 7
gml:LineString $& T & 2
faultTopEdge #& T # 7
faultTopEdge: [7)& i i
gml:LineString: #
gml:posList: 7/ ED U A b
TURORREE() ) TS
TURDIRE(E) MEEe) TS
TmORREC) MEC) ES

54




TZ7ANVAE B
40 </gml:posList> gml:posList #& T & 7
41 </gml:LineString> gml:LineString #& T & 7
42 </faultBottomEdge> faultTopEdge & T % 7
43 </complexFaultGeometry> complexFaultGeometry #& T & 7
44 <magScaleRel>WC1994</magScaleRel> magScaleRel: 25—V > 7
45 <ruptAspectRatio>2.0</ruptAspectRatio> ruptAspectRatio: gD 7 A~
ke
46 <truncGutenbergRichterMFD aValue="4.5" bValue="1.0" | truncGutenbergRichterMFD: ~ 7 =
minMag="6.5" maxMag="7.5" /> F = — RBIEER AR
aValue: afi, bValue: b, minMag: %
/NM., maxMag: R M
47 <rake>-90.0</rake> rake: 930 A
48 </complexFaultSource> complexFaultSource #& T & 7
49 </sourceGroup> sourceGroup ¥ T & 7
50 | </sourceModel> sourceModel #& T % 7
51 | </nrml> nrml $&T X 7
%3326 774 3.3.9M/\T5A—425HH
BBIRNT A= YUTNHOT 5 &S
Wik b L—A (52 951F polyline), #% | LH#, P8, THEID h L —ALEAIEE L T 742
L), MEEC) DA D 5. WHARAITEBIICIRESILD
2= T HI| WC199%4 44
Wil O 7 A7 R 2.0 45
N . " truncate Gutenberg-Richter
= — RRIFEE A4S
¥ 7 =F 2 R afii:4.5, bl 1.0, H/hM:5.0, KM 6.5 46
TR £ -90 47
4) Fault sources without floating ruptures (BiBE % —EIZHIET SHBETIL)

T&j:\ HXH/:E_‘ L/f\—[—ﬁjﬁﬁj:
JBHEI DT A7 NHOBHEL

[3) Fault sources with floating ruptures (323 b & i E 2B &3 2 BIRET V) | (p.51~)
BWT, v/ =F a2— NlER M, 27—V v 7 HlEB L0
2> THBVER S D WD,

WEREDDONDDITH LT,

[4)  Fault sources without floating ruptures (7@ i % —FE AT A EE T /L) | Tk

Lﬁ%ﬁ@ﬁ/hi 7= :*’Jﬂ%&)%ﬂ Z OWr g m Ik WEV@IT‘ W, HEZITOHLOTH
BRI SO R DO BN — B IR O L LTV IR, ZOERESEAEHAT 0N X

AN

(1 Characteristic fault source

Characteristic fault source |ZWr BRI WG UL EZ T N—F 2 LW I RGETIEL LD FF
WMeWiEET NV Th D, WriEERWEm L2 BT 52 &gk,
RRIEE L L bIER I Z L dH D,

Characteristic fault source @ Wy )& i D 2& (a2 4R 13, Simple fault source & % \ & Complex fault
source & L TRBLT D0, HDHWIIEROWIEEOMAGE L L TERBL I, HEDWE
HENMTLZENTRTH L, VTN T 7 ANZT 7 A/V3310~7 7 A /L33.121Z,

Characteristic fault

source |, ¥/ =F = —
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Characteristic fault source (ZMNER/NT A —Z B LY TV T7 7 A VDA% 3.3.27 12
7~ L7z, Characteristic fault source TiE, Wilgm O RS —EICRE D | (ERK S L7z i@ m
> CHEEND, TDRD, ~7=F 22— RKORr—1) v ZHIRCKIBIHOT A2 h

HOBHR EFIAETH D,

274)L3.3.10 Simple fault Z{#MA L 1= Characteristic fault source ®H¥ > FIL

TrANVAE #A
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML BR#s & 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZe R
3 | <sourceModel name="Example Source Model Containing sourceModel
Characteristic Fault Source"> name: {723
4 <sourceGroup name="group 1" tectonicRegion="Volcanic"> | sourceGroup: ZEJi/ /L —7
tectonicRegion: 77 h=> 7 A7
5 <characteristicFaultSource id="5" name="characteristic characteristicFaultSource:
source, simple fault" tectonicRegion="Volcanic"> Characteristic faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 A7
6 <truncGutenbergRichterMFD aValue="-3.6" bValue="1.0" | truncGutenbergRichterMFD: ~ 7 =
minMag="5.2" maxMag="6.4" /> F 2 — RBIEEHAS AR
aValue: affi, bValue: b, minMag: %
/NM, maxMag: KM
7 <rake>90.0</rake> rake: X0 £
8 <surface> surface: /& i
9 <simpleFaultGeometry> simpleFaultGeometry: simple fault
10 <gml:LineString> gml:LineString: simple fault O
11 <gml:posList> gml:posList: fiLE D U X K
12 -121.82290 37.73010 b L DREFE () HRHE(°)
13 -122.03880 37.87710 IR DREEE () HEEE()
14 </gml:posList> gml:posList $& T & 7
15 </gml:LineString> gml:LineString #& T & 7
16 <dip>45.0</dip> dip: R
17 <upperSeismoDepth>10.0</upperSeismoDepth> upperSeismoDepth: HIFERAEHES £
[ (km)
18 <lowerSeismoDepth>20.0</lowerSeismoDepth> lowerSeismoDepth: HIFEF ARSI T
R (km)
19 </simpleFaultGeometry> simpleFaultGeometry #& T & 2
20 </surface> surface T 5 7
21 </characteristicFaultSource> characteristicFaultSource & T % 7
22 </sourceGroup> sourceGroup ¥& T & 7
23 | </sourceModel> sourceModel #& 7T % 7
24 | </nrml> nrml §&T % 7
T774I)L3.3.11 Complex fault Z{#f L 7= Characteristic fault source 4> 7L
7T AN BT
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML BR#s % 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZe R
3 | <sourceModel name="Example Source Model Containing sourceModel
Characteristic Fault Source with Complex Fault Geometry"> name: & HL72 70
4 <sourceGroup name="group 1" tectonicRegion="Volcanic"> | sourceGroup: =i/ /L —7
tectonicRegion: 77 h=> 7 ZA 7
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Bl

TrANVNEE
<characteristicFaultSource id="6" name="characteristic
source, complex fault" tectonicRegion="Volcanic">

<truncGutenbergRichterMFD aValue="-3.6" bValue="1.0"
minMag="5.2" maxMag="6.4" />

<rake>90.0</rake>
<surface>

<complexFaultGeometry>
<faultTopEdge>

<gml:LineString>
<gml:posList>
-124.704 40.363 0.5493260E+01
-124.977 41.214 0.4988560E+01
-125.140 42.096 0.4897340E+01
</gml:posList>
</gml:LineString>
</faultTopEdge>
<faultBottomEdge>
<gml:LineString>
<gml:posList>
-123.829 40.347 0.2038490E+02
-124.137 41.218 0.1741390E+02
-124.252 42.115 0.1752740E+02
</gml:posList>
</gml:LineString>
</faultBottomEdge>
</complexFaultGeometry>
</surface>
</characteristicFaultSource>
</sourceGroup>
</sourceModel>
</nrml>

characteristicFaultSource:
Characteristic faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 A7
truncGutenbergRichterMFD: ~ 2 =
F a— NRIER S
aValue: afi, bValue: b, minMag: %
/NM, maxMag: KM
rake: 330 £(°)
surface: [H/& ifi
complexFaultGeometry: Complex fault
faultTopEdge: /& mm it
gml:LineString: ##
gml:posList: iED U X |
FURORREE fREE RS
LURORREE M R
FURORRBE fREE RS
gml:posList & T # 7
gml:LineString $& T & 2
faultTopEdge #& T % 7
faultBottomEdge: W1/& i T i
gml:LineString: ##
gml:posList: i/ ED U X b
LUROREE E R
ERORE KR RS
FURORREE fREE RS
gml:posList #& T & 7
gml:LineString & T & 7
faultBottomEdge #& T # 7
complexFaultGeometry #& T & 7
surface & T & 7
characteristicFaultSource ¥ T % 7
sourceGroup #&T & 7
sourceModel #& T % 7
nrml ¥ T X 7

J74JL3.3.12 Planar surface Z{#F L 1= Characteristic fault source MY > F)L

T7ANVHE i
<?xml version='1.0' encoding="utf-8'?> XML E&

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model containing a
Characteristic Fault Source defined by a sequence of Planar
Surfaces">

<sourceGroup name

group 1" tectonicRegion="Volcanic">

<characteristicFaultSource id="7" name="characteristic
source, multi surface" tectonicRegion="Volcanic">

<truncGutenbergRichterMFD aValue="-3.6" bValue="1.0"
minMag="5.2" maxMag="6.4" />

nrml: NRML Bt % 7
xmins: XML 44 Bij 22 [
sourceModel
name: & 7251

sourceGroup: =R N—7
tectonicRegion: 77 h=> 7 A7
characteristicFaultSource:
Characteristic faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 A7
truncGutenbergRichterMFD: ~ 2 =
F 2 — NRIE S
aValue: afi, bValue: b, minMag: %
/NM, maxMag: KM
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T7ANVHE HH
7 <rake>90.0</rake> rake: X0 £
8 <surface> surface: /& i
9 <planarSurface strike="0.0" dip="90.0"> planarSurface: g 1
strike: EIF(°). dip: MERN°)
10 <topLeft lon="-1.0" lat="1.0" depth="21.0" /> topLeft: /& b D JFEFE
: _n " _n " _n " tOpRight EL@FJ@&%
11 <topRight lon="1.0" lat="1.0" depth="21.0" />
P P bottomLeft: 7 )
12 <bottomLeft lon="-1.0" lat="-1.0" depth="59.0" /> bottomRight: 47 | &=
13 <bottomRight lon="1.0" lat="-1.0" depth="59.0" /> lon: #RFEC). lat: F&HE(°), depth: T
S
14 </planarSurface> planarSurface f& T & 7
15 <planarSurface strike="20.0" dip="45.0"> planarSurface: #7JiE i 2
strike: ZETF(°). dip: TEEHC)
16 <topLeft lon="1.0" lat="1.0" depth="20.0" /> topLeft: /¢ kD J#EE
M —n n — n —n n topRight: ELO)FJE&%
17 <topRight lon="3.0" lat="1.0" depth="20.0" /> bottomLeft: 7= | 00 Jif
18 <bottomLeft lon="1.0" lat="-1.0" depth="80.0" /> bottomRight: /5 T O JFEFE
) lon: RRJE(C), lat: FEE°). depth:
19 <bottomRight lon="3.0" lat="-1.0" depth="80.0" /> X
20 </planarSurface> planarSurface & T % 7
21 </surface> surface #& T & 7
22 </characteristicFaultSource> characteristicFaultSource #& T % 7
23 </sourceGroup> sourceGroup & T &% 7
24 | </sourceModel> sourceModel #& T % 7
25 | </nrml> nrml & T & 7
#3.3.27 77433 10~T74)L3.3.12M/5 *—H A
WERNRT A —H Y TINHRDOT—H 1755
Simple fault 77 A 3.3.10 D 8~20
Wil T & E 3T D IE#H Complex fault 7 7 AV 33.11 O 8~29

Planar surface

77 A/V33.12 D 8~21

~ 7 =F a2 — FREESAR

5.2, KA M: 6.4

truncate Gutenberg-Richter
afl: -3.6, bff: 1.0, &/ M: 6

HIERAETRS O ERE FIR (km)

EFR 10km, TFR, 20.0km

7743310 D 17, 18
EOT7 7 AN, WrilE
HOIRIZE B

0 f 90

7

@ Non-Parametric fault source
Non-parametric fault source | — W — W@ OFEE (K@, ~/=Fa2— R, ¥
R0 EBFEAE) ZEEL. XnTAOREMBERET HILEND D, BEMEKIIH D

R OB T O~N BIRAET DMEREZBIETEH 2 5,

e

AxX A&

7 7 A NV TIER AR T

2 RGBT DRtk iZ 22wy, Wigm A BB 2 K 9 ZeEJEE7 /L (Fault sources with
floating ruptures) Tid7e <. Wi T 72 % i, simple fault, Complex fault DFHAH oH
ELTERIND T NT 7 A NET 74 33.13~7 7 A )L 3.3.15 |2, Non-parametric
fault source |ZWMEE/R/NT A —=Z B IOV TNV T 7 A )VOF AR 3.3.28 IR LT,
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274)L3.3.13 Simple fault Z{#/A L 1= Non-parametric fault source ®H4 > FJL

o]

10
11

12
13
14
15
16
17
18
19
20
21

22

23
24
25
26
27
28

TZ7ANVAE HH
<?xml version='1.0" encoding="utf-8'?> XML &5

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model Containing
Non-parametric Fault Source">
<sourceGroup name="group 1" tectonicRegion="Some
TRT">
<nonParametricSeismicSource id="1" name="A Non
Parametric (Simple) Source" tectonicRegion="Some TRT">

<simpleFaultRupture probs_occur="0.157 0.843">

<magnitude>7.8</magnitude>

<rake>90.0</rake>

<hypocenter depth="22.341" lat="43.624"
lon="147.94"/>

<simpleFaultGeometry>
<gml:LineString>
<gml:posList>
147.96 43.202
148.38 43.438
148.51 43.507
148.68 43.603
148.76 43.640
</gml:posList>
</gml:LineString>
<dip>30.0</dip>
<upperSeismoDepth>14.5</upperSeismoDepth>

<lowerSeismoDepth>35.5</lowerSeismoDepth>

</simpleFaultGeometry>
</simpleFaultRupture>
</nonParametricSeismicSource>
</sourceGroup>
</sourceModel>
</nrml>

nrml: NRML 4% 7
xmins: XML 44 12 [#]
sourceModel
name: {723
sourceGroup: =R N—7
tectonicRegion: 77 h=> 7 A7
nonParametricSeismicSource: A Non
Parametric faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 A7
simpleFaultRupture: simple fault
rupture
probs_occur: FEERER
magnitude: ¥ 7 =F =2 — R
rake: <0 (%)
hypocenter: FERN7E
depth: TRE (km). lat: F&FE(°). lon:
BEIEC)
simpleFaultGeometry: simple fault
gml:LineString: simple fault O
gml:posList: fZiED U A |k
WL DREE(®) FRHE(°)
TEHE(°) AHEEE(%)
FELE(?) HEEE(°)
FEHE(%) HEEE(®)
FEIRDFREE() FEEL(°)
gml:posList #& T & 7
gml:LineString & T & 7
dip: BRA)
upperSeismoDepth: HIEEFEAERE X F
lowerSeismoDepth: HIFEFR ARSI T
simpleFaultGeometry ¥ 7T & 7
simpleFaultRupture #& T & 2
nonParametricSeismicSource & T & 7
sourceGroup ¥& T % 7
sourceModel & T & 7
nrml §&T % 7

774J)L3.3.14 Complex fault Z{#F L= Non-parametric fault source M4 > FIL

TZ7ANVAE B
<?xml version="1.0" encoding="utf-8'?> XML 5E&

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">
<sourceModel name="Example Source Model Containing
Non-parametric Fault Source">
<sourceGroup name="group 1" tectonicRegion="Some
TRT">

nrml: NRML B4 & 7
xmins: XML 4 BiiZ= [t

sourceModel
name: & HL72 50

sourceGroup: =R 7 N—7
tectonicRegion: 77 b=y 7 2 A7
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10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

TZrANVHE

Bl

<nonParametricSeismicSource id="2" name="A Non
Parametric (Complex) Source" tectonicRegion="Some TRT">

<complexFaultRupture probs_occur="0.157 0.843">

<magnitude>7.8</magnitude>

<rake>90.0</rake>

<hypocenter depth="22.341" lat="43.624"
lon="147.94"/>

<complexFaultGeometry>
<faultTopEdge>
<gml:LineString>
<gml:posList>
148.76 43.64 5.0
148.68 43.603 5.0
148.51 43.507 5.0
148.38 43.438 5.0
147.96 43.202 5.0
</gml:posList>
</gml:LineString>
</faultTopEdge>
<faultBottomEdge>
<gml:LineString>
<gml:posList>
147.92 44.002 35.5
147.81 43.946 35.5
147.71 43.897 35.5
147.543.803 35.5
147.36 43.727 35.5
</gml:posList>
</gml:LineString>
</faultBottomEdge>
</complexFaultGeometry>
</complexFaultRupture>
</nonParametricSeismicSource>
</sourceGroup>
</sourceModel>
</nrml>

nonParametricSeismicSource: A Non
Parametric faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 A7
complexFaultRupture: simple fault
rupture
probs_occur: FEERER
magnitude: ¥ 7 =F =2 — K
rake: 330 £(°)
hypocenter: FEFR7E
depth: YRS (km), lat: &), lon:
TELE(°)
complexFaultGeometry: Complex fault
faultTopEdge: [¥7)& i L 3ii
gml:LineString: 7
gml:posList: L&D U &
LIRORREL() M) TS
IR ORREL() REEE(C) RS
EHROREEE) () RS
LIRORREL() M) TS
LIRORREL() FREEC) TS
gml:posList $& T & 7
gml:LineString #& T & 7
faultTopEdge #& T ¥ 7
faultTopEdge: /& i T i
gml:LineString: 7
gml:posList: fiED U X k
TURORREL() M) TS
TR DR () M) RS
TURDORREL) FEEE) RS
TURDIREE() M) TS
TURORREL() FEEC) TS
gml:posList $& T & 7
gml:LineString #& T & 7
faultTopEdge #& T ¥ 7
complexFaultGeometry & T % 7
complexFaultRupture #& T & 2
nonParametricSeismicSource $& T & 7
sourceGroup ¥& T % 7
sourceModel #& T % 7
nrml &7 X T

J74J)L3.3.15 Planar surface Z{#FH L 1= Non—-parametric fault source MY > F)L

T7AVNE BRG]
<?xml version="1.0" encoding="utf-8'?> XML &

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model Containing
Non-parametric Fault Source">

<sourceGroup name="group 1" tectonicRegion="Some
TRT">

nrml: NRML Bk~ 7
xmins: XML 4 BijZE [t

sourceModel
name: & H72 500

sourceGroup: =i/ /L —7
tectonicRegion: 77 b=y 7 2 A7
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T7ANVHE B
5 <nonParametricSeismicSource id="3" name="A Non nonParametricSeismicSource: A Non
Parametric Planar Source" tectonicRegion="Some TRT"> Parametric faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 A7
6 <singlePlaneRupture probs_occur="0.544 0.456"> singlePlaneRupture: single plane
probs_occur: FEAERER
7 <magnitude>8.3</magnitude> magnitude: ¥ 7 =F =2 — K
8 <rake>90.0</rake> rake: 70 £4(°)
9 <hypocenter depth="26.101" lat="40.726" lon="143.0"/> | hypocenter: 5ZE{ &
lat: F&PE(°). lon: FXPE(°). depth: 14
& (km)
10 <planarSurface> planarSurface: ¥7/& i
11 <topLeft depth="9.000" lat="41.600" lon="143.100"/> topLeft: /& DA
12 <topRight depth="9.000" lat="40.200" lon="143.910"/> | topRight: % I-cJiz}=
13| | <botomLeftdepth="43.202" la=t41.252" bottomLeft: 7= | (4
on="142.07"/> ight: N
14 <bottomRight depth="43.202" lat="39.852" ""“"“,‘5 f_h: ' ETZ%%; -
lon="142.91"/> lgn: TREEO). lat: &), depth:
15 </planarSurface> planarSurface &7 % 7
16 </singlePlaneRupture> singlePlaneRupture $& T % 7
17 <multiPlanesRupture probs_occur="0.9244 0.0756"> multiPlanesRupture: multi planes
probs_occur: FEMESR
18 <magnitude>6.9</magnitude> magnitude: ¥~ 7 =F 2 — K
19 <rake>0.0</rake> rake: 70 f(°)
20 <hypocenter depth="7.1423" lat="35.296" hypocenter: FEJR7 &
lon="139.31"/> lat: F&EPE). lon: FREE(°), depth:
& (km)
21 <planarSurface> planarSurface: W7 1
22 <topLeft depth="2. 000" lat="35.363" lon="139.160"/> | topLeft: & kD%
23 <topRight depth="2.000" lat="35.394" lon="138.990"/> | topRight: 77 - Jic}
24 | 13<9b?;t(())I?Left depth="14.728" lat="35.475" bottomLeft: = T 0D e
on="139.190"/> st 7
25 <bottomRight depth="14.728" lat="35.505" bottomRight: ’Effi’%k e
lon="139.020"/> lon: FRJEC). lat: F&EFE(°). depth: 1%
& (km)
26 </planarSurface> planarSurface ¥ T # 7
27 <planarSurface> planarSurface: ¥7JiE i 2
28 <topLeft depth="2. 000" lat="35.169" lon="139.340"/> | topLeft: & kD%
29 <topRight depth="2. 000" lat="35.358" topRight: £7 |- (D
lon="139.170"/> . . . bottomLeft: /& | D JHEAE
30 <bottomLeft depth="12.285" lat="35.234 bottomRight: 7 F 0 JiEkE
lon="139.450"/> Y HE o o L wm
31 <bottomRight depth="12.285" lat="35.423" lon: (). lat: #HE(C). depth: T
lon="139.280"/> & (km)
32 </planarSurface> planarSurface $& 7T % 7
33 </multiPlanesRupture> multiPlanesRupture $& T & 7
34 </nonParametricSeismicSource> nonParametricSeismicSource #& T & 7
35 </sourceGroup> sourceGroup ¥&T & 7
36 | </sourceModel> sourceModel #& T & 7
37 | </nrml> nrml &7 X T
%=3.3.28 77433 13~T74I)L3.3.15MD/\5 A—4FHEA
WBIRINT A —H YT NRDT —H 1T&S
W % 3 Simple fault (7 7 1 /L 3.3.13) 10~23
Complex fault (7 7 /1 3.3.14) 10~33
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WMEBIRNT A—F F U NFOF—F 1TEE
10~15
5 .
Planar surface (7 7 1 /L 3.3.15) 9132
0.1570.843 (7 71 /1 3.3.13) 6
FEAETRER 0.1570.843 (7 7 A1/ 3.3.14) 6
0.544 0.456., 0.9244 0.0756 (7 7 A /L 3.3.15) 6. 17
. 7.8 (77 A/33.13, 77 A/33.14) 7
Magnitude
83269 (77A/133.15) 7. 18
90 (7743313, 77 A/3.3.14) 8
ERaUE:
90 £ 0 (77 A/33.15) 7. 18

(3) Magnitude frequency distribution (¥4 =F 21— FRIE##S)

BUREA (2017 3 A) Tl RD 4 DO~ 7 =F a2 — NRIERGAZ R — K L TW5,
1) A discrete incremental magnitude-frequency distribution

V7 =F a— RT L ORAEMRZEGICHIRET 2% 5 121X, incrementalMFD 23 % i
ML, /O~ 7 =F=2—F (minMag JEME) L5 ObE (binWidth JEE) Z4E7E L.
incrementalMFD ZH#E N THRAMER (occurRates H#E) Zitihd 5, FieTiE. /ho~<7
=F 2 — KM 5.05 T, 1@ 0.1 ZHT, S OOREMELTIBRL TCNDD, vF=F a—
ROERMIE, K332 K510k,

Ju—

<incrementalMFD minMag="5.05" binWidth="0.1">
2 <occurRates>0.15 0.08 0.05 0.03 0.015</occurRates>
3 </incremental MFD>

10°

107!

Number of eqks (ev/yr)

107
5.0 5.5 6.0 6.5 7.0

Magnitude

X 3.3.2 A discrete incremental magnitude-frequency distribution
2) A double truncated Gutenberg-Richter distribution

T=T T e e 2=l Do T, v =F a— FRERS M 2RI T 21213,
truncGutenbergRichterMFD #Z A L, K, /DO~ 7 =F 22— F (maxMag JEME,
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minMag J&) & afl (aValue BYE) . bfE (bValue BYE) ZFCikd 2,

1 | <truncGutenbergRichterMFD aValue="5.0" bValue="1.0" minMag="5.0" maxMag="6.0"/>

FEEMERITILLTONNTHRS N, K333 DL HITD,

mm=m—b%6
mp; = m+ bin/z

rate = 1027b™Mw0 — 102-bmni

10°

107

Number of eqks (ev/yr)

1072
5.0 5.5 6.0 6.5 7.0

Magnitude
3.3.3 A double truncated Gutenberg-Richter distribution

3) Hybrid Characteristic earthquake model (Youngs and Coppersmith (1985) &)
Youngs and Coppersmith (19852 L 5~ 7 =F o — NBIES AR 2 KT DHI121%,
YoungsCoppersmithMFD #EEZffiH L T/~ =F =2— K (minMag EM) &. b fE
(bValue J&) . 4y (binWidth JE&%:) . R~ 7 =F = — R (characteristicMag J&1%4:)
ER—ZNLE—A FL— | (totalMomentRate JEM:) ZHAWT, Fied X HIZitik3 %

1 | <YoungsCoppersmithMFD minMag="5.0" bValue="1.0" binWidth="0.1" characteristicMag="7.0"
totalMomentRate="1.05E19"/>

DT
1 | <YoungsCoppersmithMFD minMag="5.0" bValue="1.0" binWidth="0.1" characteristicMag="7.0"
characteristicRate="0.005"/>

4)  “Arbitrary” Magnitude Frequency Distribution
EEO~ 7 =F a— N EREMELEZTIRT D121, arbitraryMFD 23PN T, occurRates
P, magnitudes BEEZHWT, v/ =F =2 — R LDOREMEBELIEET D,
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<arbitraryMFD>

<occurRates>0.12 0.036 0.067 0.2</occurRates>
<magnitudes>8.1 8.47 8.68 9.02</magnitude>
</arbitraryMFD>

AW N —

(4) Magnitude-scaling relationships (R4 —1) > 4H|)
BResl Q0173 H) Tl 727 h=w 2 XA 7T LIZFK 3329 IR T v/ =F2—FR
EWBEEDO A —1 o ZHl Y R—F L TWn5,

#3.3.29 R4—1 ) JH|

T b= BT A=Y v TRIEK BEIR

Active tectonic region D&V \HE WC1994 Wells and Coppersmith, 199449

AR P StrasserInterface, StrasserIntraslab | Strasser et al., 2010*"

2 e CEUS2011 (Area = 10M¥-4369 km?) | EPRI, 2011 (Area = 10.0Mw3%)

Z OHFE A DHE PeerMSR (Area = 10M%40) km?) Thomas et al. (2010)*?
PointMSR (Area = 10 km?)

(5) Ground Motion Prediction Equation (#tZEE5F;HI=)

HEB ORI, KHFEE 12 L D Ground Motion Prediction Equation (Hiz=R®E) 1|2,
LI GMPE & RS MEH S5, IATEEZ GMPE (Z-oW Tk, [l "TAE7Z2 GMPE @
—EROFAIT ] (p.237~) IR LT=, GMPE I%, ZEARMICIT 2 ¥ — 2 ODERFERZZ L
2

1. BEZ 7 A/LHFOD gsim B

2. #E#H T2y YU —7 57 A LD gmpeModel E5&

M9 % GMPE IZ L > Tld, HUEBHEEEZ$5E T % intensity_measure_types ZEFCHIEE
BNRIE & % D3R X 5 E 7 5 intensity measure_types and levels £ & A ET HMERH 5,
S0z 5 & HED TR CR A PR BB X TN ERIRE - TEB Y . ZhLb

FERHRETE RN EWNWS 2 ETH D, £z, T 25 GMPE IZ K- Tidk, BUALREEEO 5
bELMEE 2D, T GMPE Tl T 2 AMEOFEMIL. LU URL IZF LUWEH
BHHDT, TNLEBEIZENTL,

http://docs.openquake.org/
http://docs.openquake. org/oq-hazardlib/stable/openquake hazardlib.gsim.html

OpenQuake-engine (21 72 (2 BEBERUR &2 L AGA I T2 WA 1X, Python D 22— R & Flik 4
DERD D, FEMIIUL FOR—=YZ2BZ T S0

https://github.com/gem/oq-hazardlib/wiki

(6) ZDHD/INTA—%

1) EEAIREGHESIEE
BAE (2017 4 3 H). OpenQuake-engine # ffi ] L CFHE T & 2 HIERBIFEAR I35 3.3.30 |
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TLIEEBY ThDH, EOMBEIERE CHEREATRETIX/AR <, M2 GMPE IC k> Tt
HATRE s R BRI S 72 5, GMPE & GHE A2 BB EIEIC DWW Cid—# % T AT
AEZ2 GMPE| (TR L7z, BilRER (2017 23 A) IZBWTIEL, BARDOREGYTIC X 5 ERE MK
(ESA Nl NV SR/ AN

NEEE D HALIX, CGS BN D“gal”, “cm/s/s”<> SI HANL R D“m/s/s” Tlx7p <. B HNL
R THH“G” (1G=9.80665m/s?) BWHWHLNTNDZH, HENKETHDH, HELLID
BNLOHALIT CGS HALR D“cm/s”, “cm”MEDIL D,

& 3.3.30 EEFIRRLTHEEIER

NI A=K B

PGA Peak Ground Acceleration (g)

PGV Peak Ground Velocity (cm/sec)

PGD Peak Ground Displacement (cm)

SA Spe.ctral acceleratiox} (g) -
period (sec). damping (%)75 0B
Arias Intensity (m/s)

IA IA=%LPaan(m@
Cumulative Absolute \Ilvelocity (g-sec)

cAV cav = Y jav|

i=1

RSD Rellative Sig.niﬁcant Duration (sec)
Arias Intensity @ 5-96% X ft]

MMI Modified Mercalli Intensity

2) TUORZVOHEAT

T h=v 2L, AT IHEBTRRICL 720, EoX A T TOHENATEE
ROMNE, HONPUDHEL TEBMERHH, BlRER (201743 H) THR—FEhb
T h=w I AL T EFRKIZ3NTR L, T2 TRLEAT A—HT, BETT /L EME
BTN E AR T T 2% E &L D,

#3.3.31 REWEGELTI F=vI4847

RTG A=K B

Active Shallow Crust Wb L TEWTE 2 A
Stable Shallow Crust e E RS

Subduction Interface 7L— FEES
Subduction IntraSlab AT AT TN
Volcanic P

Geothermal HZk

Induced R
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3) EREERE

IR, BRI CRE SN D20, EilT 2 LTV, T 2 s I
Ko TR O EHIEN R D 2 LITHERET 208N H A 9, OpenQuake-engine (ZHH
AT I D MR B TN CTRE A 5 IR EREE 2 3R 3.3.32 ITR LTz,

#3.3.32 ERRIEEEDIEER

NTA—H B

Rrup W i S REEE (km)

R W JeE 4% 52 RE B
i Joyner-Boore distance (km)

Rx Wrig i e & O FEEIERE (km)

Ry0 Wi & O EERE (km)

Red TAVIT 4 T 4 RO OB
copp M-HERA O (km)

4) FDHD/INTA—4
RIS E R ZOMOD/NT A —2 L LT, £3333D T A—ZR3HIFoNs, Ll
NG, BT LHTRTO/NRT A—FBULE TR,

£3.3.33 RLEQGINSTA—F

NI A—& B

Mw E—AV T =Fa—F

dip R ()

rake TR ()

ztor Wrfg _EiiE S (km) (z to rupture)
FEhE (MEHLBLZ 30m BED

Vs30 WS ET) OFHS FdHE, HATHE,
AVS30 LTS Z & S —KHY

hypo_depth ERE S (km)
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3.3.3 URY

AIHTIL, OpenQuake-engine Z i L7-HUEBIC L 5 U AT OFENTIZNE /2 /8T A — X K0
KHEETNT 7 ANERRT D, "= RFOFEOHIY I GAIL, KAEAEKLTH
MEDIR,

OpenQuake-engine (233155 U A7 DA TIX, FHREROZ A 7125 U T T OEBOKE
Z7 AN (1 DORET 7 AV AP — FOBHERE L OV 27 FHli o720 O T T
T 7AN) BMLETHD,

1. REZ 7AW

OpenQuake-engine EATRHZSZ M S ILORIE T 7 A /b, WH, ZDT 7 A JVITHLEETR
THHMNFLIR S35, OpenQuake-engine 73— 3 > 2.0 LIRgEIX, ™Y — RORE7 7
ANEFR—=DT7 7 AMIFEIRT 2D Z ERHERINTHDR, Bl7 7 A& LTk
LTH IV,

2. = ROMRHTHRE R

3. URIFHEO - OFFET L

v’ exposure “E7 /L
v fragility &7 /L
v’ consequence “E7 /L
v' vulnerability €7 /L

RET 7 AME, ~P— R EFERRIC il BTHY, ~PF— FOMITFERB LY 27
FHI O 72 DFFEE T /VIL nrml FEA TR S b,

AP — ROFHERAERIL, THRALHERRIEESY R 7 HEOTZO DN — R —7 |
VA IA T ORERY AT FEOIZD OMERY, MR A N b= ADFH
DD DREA X by NEET,

(1) exposure ETIL
OpenQuake-engine (21T 2 HIEEIZ L 5 U 2 7 OfEHT CTld nrml JEEXU TRLIE 4172 exposure
ETIN (WD DHRET —H) BB TH 5, exposure ET VDY T )V%E T 7 AL 3.3.16
\ZR LTz, exposure ET VX, AFD3SD® 7 varhbiebd,
I, AxF—2%rsvary (77413316 D 3~447H)
exposure (Z DWW T O— iR IEHR A 7R T 5
2. ayAN—vVarktrsrvar (77413316 FD 5~1017H)
fix DT YT, axX b, BEOFREENEDOLIITHEINLIDETLET D
3. T—4% (7743316 HD 11~2117H)
N7+ VAHROME L2 OEEIZET 27 — % 25k T 5
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J74)3.3.16 exposure EFILIT7AILDY LTI

TZ7ANVHE #A
1 | <?xml version="1.0" encoding="UTF-8"?> XML B
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML BR#s & 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZe R
3 | <exposureModel id="exposure_example" exposureModel: exposure €7 /L
category="buildings" id: 1D, category: 37 3V —,
taxonomySource="GEM_Building_Taxonomy 2.0"> taxonmySource: SY¥AD L
4 <description>Exposure Model Example</description> description: 7iH]
5 <conversions> conversions: > /3—30 3
6 <costTypes> costTypes: costType EE DES
7 <costType name="structural" type="per_area" costType: 2 A & A7
unit="USD" /> name: 53738, type: ¥ A 7 unit: AL
8 </costTypes> costTypes ¥ T & 7
9 <area type="per_asset" unit="SQM" /> area: =7
type: XA 7 unit: BT
10 </conversions> conversions ¥& T % 7
11 <assets> assets: asset B3& DEL
12 <asset id="al" taxonomy="Adobe" number="5" asset: &
area="100" > id: 1D, taxonomy: 4348, number: %,
area: THFH
13 <location lon="-122.000" lat="38.113" /> location: (Z{E(GH, lon: L., lar:
fEE
14 <costs> costs: cost HEDES
15 <cost type="structural" value="10000" /> cost: T A |
type: XA 7, value: flifil
16 </costs> costs #&T X 7
17 <occupancies> occupancies: occupancy F3& DES
18 <occupancy occupants="20" period="day" /> occupancy: JEFH
occupants: JE{XF . period: HAR]
19 </occupancies> occupancies f& T & 7
20 </asset> asset ;& T2 7
21 </assets> assets ;& T X 7
22 | </exposureModel> exposureModel #& T & 7
23 | </nrml> nrml & T & 7

ARTF =B ary (774033.16 D 3~44T7H) DOFEHRIL. exposure T /LHND
EPEICET 2 — e tE A BET 5, A— b7+ UANOEFE (asset) T XTIZHET
HB, NTA—ZT, KI33MIRLTEEBY THS,

% 3.3.34 exposure ETILDARZT—R o3y

NTRA—Z L
exposure BT /L EHBIT AT DD L =— 7 2L FHIT, “A”nHe2’E T
id DTNT 7y b 059 ETORF, [, [_| OBZNLRY | KK
100 L7 % THEE Al 6E
category BRERDEERT DHIOOLT T 9 LT (B, buildings, lifelines)
taxonomySource BRELNFTDI2OOBM A ERT DIODL T a @k
description exposure “E 7 /LI DN T O H A FLilk ¥ 5 055

*RFIL, WHENRT A—H
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Ko, =T EaRrpay—=vay (K ICBETLIE7vay (7 AL 3316
D 5~10 7TH) 1%, exposure BT /L CRTHR— h 7+ UANOENENDOERE (asset B
F) OlOOEEY) = 2 b (BURE) . JEEEYM = A b, a7 oY a X heRERESH
HUVNEIHIEa A M EZEFRT D, costType EHR D name JBYEICFRE CTE D2 AR ERILE
3335 DBV THDLH, 77 A 33.16 TIX, structural DA Z R LD, [RIL T 7 A /L
WCHEE D a2 Mk TE D,

% 3.3.35 costType EED name BIEICIEE BT

name P

structural WiEY O = A b (BT

nonstructural IEMEEH D X (BUEEA)

contents avFrYyoaA s (BUEEM)

business_interruption HBIZLVEENMEELZIT 22 LIC K DB Y720 o3 X |

costType ZEFE D unit BHEIIXIET 2 a3 A NOBEREMEZRET LD SN D,
OpenQuake-engine HIRITBE KA LRV, U AT TEA AL FORERZMRS 2720
DFRBHRBHETH D, ZORBMEIMEEDO=a— FXFINELRHETE D,

costType EE D type BHEITHET 52 A X FDRESMEOLDOTHLION, T L ThDH
D, —OOEEERT DHEMNTHLD)N, HOLWE—D>OEEDHAEFEY -V I
2 ONDDERET D, B2 type BIEITE 3.3.36 IR LT,

% 3.3.36 costType EED type Bt

name FEA

aggregated TNENDEED O DEAME L THRRMA 7~
per_asset ENENOEFEEFERK L TV DAY AL CHROE RN 2 /<3
per_area FIENDEFED HATEE Y 72 D OTUERAG &2 7~ 3

costType ZEFHK D type JEME T per_area ZFEET 25121, area RN AL NX—T 9 &
7 a rTERINTORITIULZR 720, area RO unit BIEITIH D 1 DOEEO HIFE
DN ZRET DOV D, OpenQuake-engine H AL FEHEALIZ IIIKAT L7223,
YRZTEAAY NOFSREMRNT 2720 OB eEBETH DL, ZOREIIEED 2=
a— RXLFHIZRETE D,

area R D type BIEIL, = U T REAMBETHLDO0, BT L THLOMN, 1 DOERE
EAERT DN TH DL ONERFET D, area BEFRDH RN type JBIEIFFE 3.3.37 1 LTz,

#x3.3.37 areaZEED type B
name %E%
ENENOBEDTDOOEAREE LT T E2RT

aggregated
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name B
per_asset TNENDEFEARELT DREEW & 5 VT EL T ) 7 &R/

BZIC, MBI K AWEO IV AV HEDOZOOR— N7+ VAR OEELEZ LR T 5T —
ZE5 (77403316 PO 11-211TH) ThoH, THLEND asset WHRIT, BADH L
GREICET AT v a v EENS 7D, BEOE Y ME. exposure BT LD A F—< (I
DE, ENEND asset BERITHIV Y THILD, asset ZR THIE AIRERBMELZ R 3338 12
LT

% 3.3.38 asset ERTIEEARELEMN

B LA

asset Z kAT DT DD =— 7 72 CFH, “A" B2 ETDT VT 73
id v b 0B 9 ETOEF, -], [ OBZNBRYD | KK 100 LFET

FBEFHETH D,

Z DOILTFFNL asset DY YIEE FFET D, taxonomy LFFNE, 22—
taxonomy —EFHLT& 5L, GEM Taxonomy, Pager, EMS-98 ® X 9 72BEfF D5y

HAX—AZESNTH X,

BREERER L TV D~ OIEMBEA O, ZORMEIE, tEOFHEIZ
number EMETHD, VAZOHRETIE, TV T3 A MRENETND asset
ERER T AREEMEALH T2 VI 5 2 B TWRITIUE R B 7220,

G2 bNTETOBEOHEME, AR L7z, asset D3R hDOWT
MR HEALEEY 720 CTHRESNLI 5T, LARBMETH D,

location 52 BB PEDFEEE(-180°~180°), FHE(-90°~90°) & FRET D, FEHUL,
B2 ONTZEED IR MDY NERET D, ix DR MZATDH
BT costs LREDAEFILIATTHRELRTNIZ R B0, ThEtho
costs aA by U —d, type & value TEFRSND, 2017 3 ABME, ¥
R—FENTWBERZ2A 7Y 3 >3 structural, nonstructural, contents,
business_interruption T %,

occupants_vulnerability_file ZfE T 2MERDHLWVT TV AL A4
DOV AT HEROHRME, ZOBEROT L b —X, —HOREDHARK
DOEPED FREE S EFEET D, occupancy = > b U —|L period & occupants
EEHRLRTNER SRV, BUEFR— M ST ER AT v a v
M, BIRZ DWW T, day, transit, night @ 3 ->°C, 1 “D® asset @ occupants
DEI asset DESEEFEET D,

area

occupancies

FRFIL, BHANT A=

retrofitting benefit/cost (BCR) fi#HT D 7= DIZ1, retrofitting cost # EFHT DM ENRH 5,

(2) fragility €T
Z 2T, fragility BT /VICOWTHERLY b, fragility 7 /LI, Scenario Damage X°
Classical Probabilistic Seismic Damage & V> 7=“Damage” D st HEFICM T L 725, 2D DFEF
FLIRFIZ I, exposure 7 /L CHEE L7205 Z & O fragility B9S2 ER T HLENRH 5,
fragility €7 /Vi%, [H 2 HERBIEE L . &2 @MEFOWFIREOBIEMHER L ORIRZ L
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ik U7z fragility B35 o> h & L TERIND, fragility BIBUT, BT — & H 5\ \idai
B 7 4 —~ v FOWT NN TERR SN, fragility ET V7 7 A /UL, EHELDHX AT D
fragility BAZL CH RIFFICE T Z LN TE 5, BT — 12 L % fragility BAEClE, Ml
Dl & HIRENR S OEIXE CEONTET ERT 20 ENHDH, —H T, #fas e LT
Sl DAY el O o~ W1 V5T = (7)o o b A A

B LT — & 3 L ONER BRI DR S D fragility ETZ VT 7 A NVDY TNV ET 7

AV 33171TR LT, fragility BT /VICE ENHEBRIT.LULTO2o0| 7 v avnbied,

I AET—Hwrvay (Zr7A403317HD 3~547H)
fragility 1225V T O — Ay 2 1 2 Fd 4%
2. fragility Bkt v ar (77 AN 3317 %D 6~1997H)
FHEAIRAED fragility PAEZ W0 Z LIl 5%
TJ74)3.3.17 fragility model Z7 1 ILDH > TIL
TrANVAE B
1 | <?xml version="1.0" encoding="UTF-8"?> XML &5
2 | <nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml: NRML BR#s & 7
3 | <fragilityModel id="fragility_example" fragilityModel: fragility &7 /L
assetCategory="buildings" lossCategory="structural"> id: 1D, assetCategory: GFEIX Y.
lossCategory: TRIX 5y
4 <description>Fragility Model Example</description> description: i HL 7278
5 <limitStates>slight moderate extensive limitStates: #ZE K AE
complete</limitStates>
6 <fragilityFunction id="Woodframe TwoStorey" fragilityFunction: fragility BJ4X
format="discrete"> id: 1D, format. 7 +—~< > b
7 <imls imt="PGA" noDamageLimit="0.05">0.005 0.2 0.4 imls: intensity measure levels
0.6 0.8 1.0 1.2</imls> imt: intensity measure type.
noDamageLimit: #8372 L Ol FRAE
8 <poes ls="slight">0.0 0.01 0.15 0.84 0.99 1.00 1.00</poes> | poes: probabilities of exceedance
9 <poes Is="moderate">0.0 0.0 0.01 0.12 0.35 0.57 Is: limit state
0.74</poes> limitStates 5% THIE L 72 g E ke
10 <poes Is="extensive">0.0 0.0 0.0 0.08 0.19 0.32 Tl imls TIE Lo HhEE S
0.45</poes> DREOPHEFEIRET S
11 <poes Is="complete">0.0 0.0 0.0 0.06 0.17 0.26
0.35</poes>
12 </fragilityFunction> fragilityFunction $& T #
13 <fragilityFunction id="RC_LowRise" format="continuous" | fragilityFunction: fragility A%
shape="lognedf"> id: 1D, format: 7 *+—~ > b shape:
TR
14 <imls imt="SA(0.3)" noDamageLimit="0.05" imls: intensity measure levels
minIML="0.0" maxIML="5.0"/> imt: HIERBNEAE  noDamageLimit: #%
Ep LOBIRRE, minIML: /)N
FRENIR S | maxIML: Fe K O HiEBY IR
S
15 <params Is="slight" mean="0.50" stddev="0.10"/> params: X EBOEHFMDO/NT A —ZF
Is: limit state, mean: F-¥J., stddev: &
16 <params ls="moderate" mean="1.00" stddev="0.40"/> et
17 <params Is="extensive" mean="1.50" stddev="0.90"/> limitStates 2255 THEE L 7o 3R AR
Tl AEOER BB DS
18 <params Is="complete" mean="2.00" stddev="1.60"/> 5 R — 2 e
19 </fragilityFunction> fragilityFunction $& T & 2
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T7ANVHE B

20 | </fragilityModel> fragilityModel & T & &
21 | </nrml> nrml $&T X 7

M1z, fragility EF VO —RIEREZ RS D, ZOAXF—FE s arh (Tr AL
3.3.17 1D 3~5 1T B) O I fragility &7 /LN O3~ T 0 REEIZ 8 T, 4T O fragility
EFTNVDIEO DI EENTWOIRENDH DL, AT =287 a  FONRTA—F—
A3 3339 1R LT,

#3.3.39 fragility ETILIZFALDART—2 I ay
NRIA—F WA
fragility 7 VAT D72 D2 =— 7 7230FF, “A"0 L2 ETOD
id TNT 7 Xy b 00D 9 ETORT, [, [ OHINPBRY | KK 100
VFECTHEMRETH D,
D77 ANV TERIND fragility BIEOBER S EZHRET H7DIC
ERINDA TV a 3078 (B, buildings, lifelines),
AR (loss) DI Z R TIEME, Z OREIEOA L ICFFNEL, “structural”,
“nonstructural”, “contents”, “business_interruption”,
fragility &7 UCDOWTOFEREZ IR T HLFHN, =& 2%, EWHnE
2 fragility model DRSO T &2 /RT 72 &,
ZOBEET, BEAMEERT DI END, Vo7 Tid4o
OWEREREA SN THEN, 770V T 4 H—TRENENOYE
limitStates RETERSN DO LFEKIC, BEIEORBIMEZEOEEZMEN T2 &
MNTE D, limitStates 1T HXE) D CHEDOXFITERTHZ ENT
&2,

assetCategory

lossCategory

description

FRFIL, BHANT A=

I, BHEFAIRRED fragility BEA RO L ISR T 5, BB — 2 2 L7z
fragility B TR T2 /3 7 A =2 O—H 43 3340, V7V %K 33412, #keBIEIC
KN TA=2%FK3341, BT NEHI3S5ITRLT,

%3340 BHILT— 8 £EA L fragility B CHAT 5/5 A —4
NRIA—F A
BB N ERINDEMHTEEHRNT DD =— 7 72 CFFH|, 2D
5%, exposure &7 /L OBHE T 5 asset TSRO FA L fragility BT
Bz BEM T 272 0Iibi D, “A"Nb2ETODT AT 7y k0
M6 9 EFTOHEF, (-1, [_] OHFEK 100 XLFE THEMARETH D,
format BT — & O fragility B3 2 Rm @M, Z 2 CTid“discrete” 2 8 ET 5.
intensity measure levels, = MOZE%XI3 limitStates H5& TEF I 45 BimfiE
BODOOHEBEEBREOMEEFRET 5, MAT, MEFBRIOZ AT
imls (imt: intensity measure type) # E&K T HULENH D, 7 a L LT,
noDamageLimit Z5E 3 2 Z & T, 7T D limit state DFEIRFEZRDE 0
LR DMBERS ZEHTE D,

id
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NFTA—& A
AL T — & @O fragility B D45 limit 1281 5 Bl =R (poes:
probabilities of exceedances) ZEFHT H7-DOIHEDLILDH, £ limit state D
BRI s BHEEZE - TERISN, T EICRETOILNERH D,
poes poes TEFR S 415 limit state OEIBEROET imls B THIE L7 #E

BRSO ERI U TRITNIZR L2, 72, & fragility BI%H o limit
state DL & AR, fragility ETNVDORAE T —F 7 aHoO
limitStates THRE L7=H D & [F U TRITFIIER S0

Probability of exceedance

FRFIL, WHENRT A—H

1.0 g T
F ol . ./-/'/.
' @ -
0.8 - -—"
,/./ o/. -/./
/ g " Limit States
0.6 A A d
/ P sl
/ ®
| .
0.4 J / ./ ®ds4
/ o/
/ /o
0.2 /// :/
/e
0.0 —“"//
0.00 0:75 1.50 2.25 3.00
PGA (g)

(by Global Earthquake Model?)
3.3.4 BBIET—ARZEMEALT fragility B%

%£3.3.41 EHEEMEGEA LT fragi ity BRCHEAT 3/85 4 —4

WNTRA=H

L

id

BN ERINDIBEMNEEZHBINT D202 =— 7 72 0FFH|, 2D
T, exposure E7 /LHORE T 5 asset TR OEY /3 FEH & fragility B
BEBEEMNT DI flibhd, “APB2ETOT VT 7y b, 0
P9 ETORKF, -1, [ OHEK 100 LFE THATRETH D,

format

HE S O fragility B A R~ T BN, 22 TIX, BEEExE®RT S
lcontinuous] % F57E L7aiFid7e 5720y,

imls

intensity measure levels, & O (T fragility BI%% Cff i & 2 HiFEEhR X
ZBEE L7 AE AR E T 5, MBI D fragility B A2 Tdh 2 HiE
B S O Z . minIML & maxIML @& EH L CiRET 5, Mx <,
HFEE TR X D & A 7 (imt: intensity measure type) & EFHT DM ENRH 5,
F 7" = & LT noDamageLimit # i E T 25 Z & T, 9T limit state
OBEMEEN Y r LR BRI 2 ERTE 5,
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NIRA—H B

fragility BIZIZ 31T 5 4 limit state D@ MARO B A EHKT D, RHE
BBRF MBI T, HREIR S O L FHERZED 2 DDRT A —4
ZIRETDOMLENH D, TN HIE, mean B LT stddev BHEZMHHI LT
params % limit state TERIND, Is BIEIINRNTA—FNEXRINDEZAT
FRET D, 4 limit state DEWAERIT 11T L ITHRET DLERH Y |
% fragility BA%CH @ limit state D& 4 A, fragility model D A % 7 —
ZE 7 v a O limitStates THE L7z b D L [F L TRIFIUTZR 20

FRFIL, WHENRT A—H

1.0
g o8
=
©
o B
e Limit States
g 06
) dsl
) ® ds2
> ® ds3
= 0.4 ® ds4
a)
©
fa
2
g 02

0.0 -~

0.00 0.75 1.50 2.25 3.00

PGA (g)

(by Global Earthquake Model?)
3.3.5 ERPAKZEMA L fragility BA%

(3) consequence EFJL

A ST E RIS HEEE LSS 5728, Scenario Damage D Ft 5 Tld, fragility
ET /M A T consequence E7 /L T HAIRETH H, =—H —IX, fragility E7 /L7
7 A IVINRTE L7245 loss type (structural, nonstructural, contents, business_interruption @ )
\Z%fI5 9% consequence ET VT 7 A NEH 2 H Z L3 TE D, Damage DFHREICIWTIE,
BH7el &b —D0 fragility 7 V&G x5 Z ENUHTH D), consequence E7 /LIZEI L
TEA T arfnTth s,

consequence E7 /UL, BEB{LT —& & L CHEREDOE Y M2 E T 5 loss (HDHW
I% consequence) D LI D434 % Flik L7z consequence BA¥idDtE > NEERT H, ZD
consequence PH#IE exposure &7 /L CER SN EEMHFEIZEB N T, *HT % loss type
O fragility &7 /L H THIE L 7o S EFIRE OB KR O M OER AR ET 5 Z & T,
EFTE D, consequence ET /DY T )V%E T 7 A )L 33,18 IZx L7=, consequence E7
MIEENDERIT, LFO2 2087 v arhbib,

. A¥T—=F%rvay (77403318 HD 3~517H)
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consequence (Z DOV T O—fxM 7 H & ik 35

2. consequence B%tt /v ar (77133,

18 1D 6~111T7H)

FHEEAIRAED consequence PIE A M /0 FH Z L ICFLR 35

J74)L3.3.18 consequence ETIL I 7AILDH U TIL

TrANVAE #A
1 | <?xml version="1.0" encoding="UTF-8"?> XML B

2 | <nrml xmlns="http://openquake.org/xmlns/nrml/0.5">
3 | <consequenceModel id="consequence example"

assetCategory="buildings" lossCategory="structural">

nrml: nrml f46 % 7
consequenceModel: consequence £
v
id: 1D, assetCategory: EFHEX Sy,
lossCategory: THIX 5y

4 <description>Consequence Model Example</description> description: 72
5 <limitStates>slight moderate extensive limitStates: #¢5OIRNE

complete</limitStates>

6 <consequenceFunction id="RC_LowRise" dist="LN"> consequenceFunction: consequence 34
£
id: 2=— 27 I23CFH dist: ST
SHRKILOARHERSOET LD
7o 8 DA
7 <params Is="slight" mean="0.04" stddev="0.00"/> params: XIEOEB 3O /NT A —H
. . . . Is: limit state, mean: “V-¥J., stddev: 5
8 <params ls="moderate" mean="0.16" stddev="0.00"/> et
9 <params Is="extensive" mean="0.32" stddev="0.00"/> limitStates THEE L 7= g EIRAE D
B o (. RPHIERLR BRI /<5 A
10 <params Is="complete" mean="0.64" stddev="0.00"/> — 2 R
11 </consequenceFunction> consequenceFunction #& T % 7
12 | </consequenceModel> consequenceModel & T & 7
13 | </nrml> nrml ¥ T X 7

4B®IZ, consequence ET /L O—IERICEST 5

RN HDH, ZOAXT—HE T a v

(77 AV 33.18 FD 3~51TH) OIEHIT consequence E 7 /L H D F T ORI
T, TXTD consequence ET /VDIGDIZEENDINEN DD, AXT—FE7 a3

DINT A =R —EHFK 334 IR LT,

% 3.3.42 consequence ETIL I 7AILDA R T—R+EH 3>

NTA—4 B
RS EFE XD taxonomy ZFANT DI D2 =— 7 72 30FH],” A7
id Mme 2 EFTOTNT 7Ry b, 005 9 FTOHF, -], [ OHh
MHRY | &K 100 LFFE THEFRETH 5,

Cat D77 AINHFTEFZSIND consequence PFIHODEFEX p B ET 57
assetlalegory OIS D47 v 3 2 CFF] (], buildings, lifelines) %%,
lossCat loss DFEIEZ R BMELZ RS, ZORBMOAEZN2CFFIX, Istructural ] |
osst-ategory Inonstructural |, lcontents|, [business_interruption] T& 5,
description consequence £ MZ DWW T O R & FLalk 35 3075, 72 & 21X, &5y
CSCHpHo FA75 consequence T VDB D T &R 72 K,

75




NG RA—H A

ZOERIT., BEAMETRTIEODIHEHEND, 4 DORFIRRES
limitStates YTV TIIEA &N TV A, limitStates (X ALX— 2T L7z XFH|T
ﬁ%j‘éo

FRFIL, BHANT A=

WIT, BHLEIRRED consequence PAEL A W) /A = L IZftak 35 (77 A /L 3.3.18 1D
6~11 1TH), consequence E7 /L Tl, Z#EIRAED consequence HIZI51F D N ENEE £
TIMET D728, MEIEI AR % # - T consequence B# % EF 3 5, consequence BH%L %
ERTDIEMEEFK 3343 IR LT,

% 3.3.43 consequence B EEET HEM
NI RA—H A
BIHNERSIN DB BN T 272D =— 7 723075, Z DX
T3, exposure 7 /L H DO BRE % asset TR DY) 3% & consequence

id B¥A BB T D 7= dicflibind, “A” 726 27 FTOT LT 7y
R 026 9 ETORF, (-0, [ OFRNPERY | KK 100 L5 F TR
EFHETH D,
G EHRHOARESZET VAT D7D ICHEHE DA/ 2 9
dist vulnerability BI#UZ W T, Z O BMEIL. SHEER S A2 E > o Thhix

[LNJ, _"—=F 54zl > D Thiud BT) 2RET D,
consequence BEMIZEIT 54 limit state OBFERBROE A EHRT D,
consequence FAEIC I 1T 5 4 limit state DKL O RfEEMNEET /LT
DB DR T A —F ZEFKT D, MEBIER R MAEE TIE,
HIFEER & DY) L HERERZED 2 DONRT A—F ERETHILEN D
params %, ZHHIE, mean F KON stddev JBIEZ A L T4 limit state TEFE
D, IsBYEIINTG A—ENERIND L ZATHET S, limit state D
BRI 1T EIZHRET 2R ENH V| consequence BIFH @ limit
state DL & LA, consequence ET/NVDA KT —H &7 a D
limitStates THHE L7 b D &R U TRITITZR B0,

FRFIL, WHENRT A—H

(4) vulnerability EFIL

=GR B D VE T VA Z A T DY A7 OF R ZFEITT 5T, exposure EFT /LHT
FRE L8 Z & 1T vulnerability B Z ER T A M ENRH H, Z 2 TIL, vulnerability
ETIVDAF —< ZiEMIC R T 5,

vulnerability €7 /L (& 2 HIEESh R S 123651F 5 FEI e EHE (loss ratio)) D7 7 7 Ol
%X 3.3.6 (2R LTz, BEBT —#12 & % vulnerability &5 /L Cld, TNENDOHEERD R
EMEIERB SV, BEEORHEEEZ KRBT DII. AT 7 A NVHFTHRERI LD
EERE L MR a5, MERsMmIT, BIE, BUER 27 (lognormal (LN)), ~X—
% 534 (beta (BT)) & 27, HIEE) L ~UZ 1 2 FROMER R E &5 (discrete
probability mass (PM)® distribution) ZF5ET 5. SEAER AR A L THE# 2 HiEEE) 7R X
TOEFBROARMEENEZET ML LIBZX 3.3.7 IR LT,
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—EBIIZIX, vulnerability B3 & E&R T 5 2 & T, HEEIR S 2B T A EER O & R
ETHI Ll sd, BERSMI, BT —F 55 0 LEkEEEL L2V THLERT
% vulnerability &5 /L 7 7 A JLILT 5 @ vulnerability B & RIRFZ S0 2 & b A[RETH 5,
& D MR TR S TR DI E AN 728 E R 2 > T vulnerability B A ERT L2 & [
BThD (L& AIE, R EHEERTOMEEHELERT 570 L),

3 > ® vulnerability BA% Z /%3 % vulnerability €7 /L DfF % 7 7 A /L 3.3.19 (2R L7,
vulnerability E7 /M H ENDIERIT. LT D 25087 v a vnbind,

. AFT7—=2%rvar (774033190 3~447H)

vulnerability €7 /L7 7 A JLZOW T O — 2 M 2 5tk 4 5

2. vulnerability B3t 7 > a2 > (77 A4 /133.19 1D 5~2417H)

vulnerability B9t & &) 75358 = L IZFEik 35

ZDOET VT, FEx OHEEER ST D HFROAMEEN 2 RET 5 72 DI HHUER
AT A LB — 2, N—Z A A U7 BIEs —o . BSOS oA A 5
LTERLZBEN—DTH D,

1.00

0.50

Loss Ratio

025

0.00 -4
0.0 0.5 1.0 15 2.0

PGA (g)

(by Global Earthquake Model*)
3.3.6 BEEIT—AI(ZL B vulnerability ETIL
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10

11

12

1.2

0.9
.2 “V
5| |
T o6 7
a l
Q

0.3

T 1
_'_ =L
0.0
0.0 0.5 1.0

PGA (g)

R —

1.5 20

(by Global Earthquake Model*)

3.3.7 MEMERPHEMEELT= vulnerability EFIL

J74)3.3.19 vulnerability EFILI77AILDYTIL

TrANVAE #A
<?xml version="1.0" encoding="UTF-8"?> XML &5

<nrml xmlns="http://openquake.org/xmlns/nrml/0.5">
<vulnerabilityModel id="vulnerability example"

—n

assetCategory="buildings" lossCategory="structural">

<description>vulnerability model</description>
<vulnerabilityFunction id="W1_Res LowCode" dist="LN">

<imls imt="PGA">0.0050.150.40.60.81.01.2141.61.8
2.0</imls>

<meanLRs>0.01 0.04 0.10 0.20 0.33 0.50 0.67 0.80 0.90
0.96 0.99</meanL.Rs>

<covLRs>0.03 0.12 0.24 0.32 0.38 0.40 0.38 0.32 0.24 0.12
0.03</covLRs>

</vulnerabilityFunction>
<vulnerabilityFunction id="S1_Res HighCode" dist="BT">

<imls imt="SA(0.3)">0.050.2 0.4 0.6 0.8 1.01.21.4 1.6
1.8 2.0</imls>

<meanLRs>0.01 0.03 0.07 0.15 0.24 0.37 0.50 0.60 0.67
0.72 0.75</meanLRs>

nrml: nrml 46 % 7
vulnerabilityModel: vulnerability €
v

id: 1D, assetCategory: EFHEX Sy,

lossCategory: THIX 5y
description: #7255
vulnerabilityFunction: /3L 327 'Y
71 B G EOER AR B

id: 1D, dist: ZefifT R LD R

EEDET MO T2 O AT
imls: intensity measure levels

imt: intensity measure type
meanLRs: “EYHE R
BEROHIT, imls THE L7 Hw
B
covLRs: fRE RO EHLREL
EEMEHOHIL, imls THE L7z
vulnerabilityFunction $& T & 2
vulnerabilityFunction: /3L 327 'Y
7 1 B (N—Z %0

id: 1D, dist: ZefifT HELDO R

KEDET LD T2 DR/ A
imls: intensity measure levels

imt: intensity measure type
meanLRs: VY E R
HEROKIT imls THE LN E
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Bl

TrAVAE

13 <covLRs>0.03 0.12 0.24 0.32 0.38 0.40 0.38 0.32 0.24 0.12
0.03</covLRs>

14 </vulnerabilityFunction>

15 <vulnerabilityFunction id="ATC13_URM_Res" dist="PM">

16 <imls imt="MMI">6 7 8 9 10 11 12</imls>

17 <probabilities 1r="0.000">0.95 0.49 0.30 0.14 0.03 0.01
0.00</probabilities>

18 <probabilities 1r="0.005">0.03 0.38 0.40 0.30 0.10 0.03
0.01</probabilities>

19 <probabilities 1r="0.050">0.02 0.08 0.16 0.24 0.30 0.10
0.01</probabilities>

20 <probabilities 1r="0.200">0.00 0.02 0.08 0.16 0.26 0.30
0.03</probabilities>

21 <probabilities 1r="0.450">0.00 0.02 0.03 0.10 0.18 0.30
0.18</probabilities>

22 <probabilities 1r="0.800">0.00 0.01 0.02 0.04 0.10 0.18
0.39</probabilities>

23 <probabilities Ir="1.000">0.00 0.01 0.01 0.02 0.03 0.08
0.38</probabilities>

24 </vulnerabilityFunction>

25 | </vulnerabilityModel>

26 | </nrml>

covLRs: HEROLEREL
EEMRE O imls THE L7285
=
vulnerabilityFunction & T & 7
vulnerabilityFunction: /3L 327 'Y
7 BE%C (BERULE A1 B0

id: 1D, dist: ZAFAF S RO AHE

FEEDET MO T2 O oA
imls: intensity measure levels

imt: intensity measure type
probabilities: 8555

Ir: FFEDHEFER

vulnerabilityFunction $& T & 2
vulnerabilityModel #&7T % 2
nrml $&T & 7

1T, vulnerability £ 7 VO — 7R ERE IR T D, ZOAZT—28 I ay (7
7 A IV 3.3.19 1D 3~4 1T H) OFFHIE vulnerability &7 /L O TORAKICHETH D |
T _RTD vulnerability ET VORINCEENDUENDH D, AXT—H2ET v a HOR
TA—R =B aFK 3344 TR LT,

&3.3.4 AAT—HEtEHaY

NIRA—H B
exposure BT NEHINT DO =— T 30T H,” A” D 20 F
id TOTLAT 7y b, 0059 EFTORT, [-, T | OHZNLRY | K
K100 LFE THEWNETH D,
assetCateo DT 7 AP TERZIND vulnerability BIED 72D DEFED X A 7%
gory Rt BB S D47 2 v 0] (. buildings. lifelines) .
lossCategor B (loss) OFEFAZ /RTIEME, Z DOEMEOEE 2 XFFIX, Tstructural |,
gory Imonstructural |, [contents]. [business interruption] & [occupants]
description vulnerability &7 /DWW T O #A FLIET 5 LFF, 72 & 213, &sy
P A8 vulnerability &7 /L ORI T % 753372 2,

*RFIL, WHENRT A—H

iV, vulnerability BA# & B i = LIt 35, £9. MEERS A H DV IE—
XA A U= S SR ERICBI D R HEEME 2 €7 b T % vulnerability Bk % i~
Lz (77403319 D 5~9 17H), SHEER S 8 5 DT — & 540 O A Ol 4y
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i Z 3 % vulnerability BA%i % E &R T H T OICKLEREIEE R 3345 1T~ LT,

% 3.3.45 E#HESHEHIZE S vulnerabil ity B THERT 5/85 4 —4
NRFTA—& LA
BB E R SN DM AT Do D2 =— 7 12 CFF|, ZDX
FHX, exposure E7 /L DEIEH T 5 asset B & vulnerability BH%k % B
AT B7icfEbi.” A” D 2 FTOTAT 7y b, 00359
FETORF, [ [ OHPBRY IR 100 LFE THEEWNETH 2,
ST X RERICBI D ARHEME T LT B 12 O 45 4 & fif
dist M7 % vulnerability B3O 7D DJEME, SEOER S OBEIL LN,
R—=ZGAAOEAIL BT 2#HET 2.
intensity measure levels, = MDZ8#%1 limit state TEFE S N5 EIRFER D72
imls HOHBEERRI OMEEEET D, MAT, HEHBEOX A7 (imt:
intensity measure type) ZEFT DNENH D,

imls JBME TER S N7- NN OMEEHR X281 5, 2 O vulnerability
BB DO YR ERE EFRT H DI T 5, meanlRs B TEFR SN

id

meanL.Rs BTHHREROLIT imls B TES S H 5 MEER S O L [ Lk
SR =AY AN
imls JBMECER SN ENEN OB IIZBIT 5, Z D vulnerability
ovLRs RSO 3R R O G PR X 494 O B BR A & B3 5 1= o T 5.

covLRs JEMETER SN D IRFROLHREOLUT imls BIETER SN
LMBETR S O L FE T TRITNITR S0,

FRFIL, WHENT A—H

KBS, BEBMEEESAEZER LR EHEROREEZET VLT D
vulnerability B3 Z R L7 (77 A4/ 3319 HD 10~241TH), ZORED/IRT A —H & F
3.3.46 IR LT,

% 3.3.46 BEEMEREBEENMICEL S vulnerability B TEHERAT 5/85 4 —4
NTA—4 B!
BN ERINDIBEMHEEZHBINT 120D =— 7 72 30FFH|, 2D
FHE, exposure EF /L DRE T 5 asset EF# & vulnerability BH#k % B

id EHATF B 70dibhn.” A” b ‘2 FTOTAT 7Ny bk, 00059
FTOHT. (-, [ | OHEPLRY | K100 LFETHREARTH D,
dist T X HBERORIMEMEEZ TT LT 5720 OB E &5 % F

FA3 % vulnerability B9 7= D @M, [PMJ) ZIRET 5,

intensity measure levels, = MDZ84%13 limit state TEZE S N5 HIEMEFE D=
imls HOMBEERRI OMEEFET D, MAT, HMEHBEOX A7 (imt:
intensity measure type) ZEFT D MENH D,

ZD7 4 —/b Fidimls BYETHRES N OHBEIRS DL~V T LD, K
EORER (B ZEH LT, TNENOMELIRET D) ZEX
probabilities 27D D, probabilities JE I TEZ S D MEROHUL, imls JEME
TERISNAIMEEFHRIOKLFE L TRITNER L2V, —FHT,
probabilities TEFE T & HHEFRDOEIZHIFRIL 20,

*RFIL, WHENRT A—H
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3.4 EEAE

OpenQuake-engine Tt % FEITT 5121, LT O 2 FEHDITIENRS 5,

1. =770 EMMT 25k

2. AN RIA a2 Dk

ZITEET. v=T T I U EMHT L HE (WebULIZ K 534T) &2l L. i
WTCa~vy RIA VK VHET 2 HEZTNT 2, EHo0HECZBWTS, FLED
IZEHRFTRETH H 23, WebUl Tl FHtRBIOCHNOALZREUET 2 (EH 60 EF 2T,
MLEMTTHD) DI LT, avr R4 0 TlEZEOMOMRE LRSS (=% AR
— hATTH D), TNENOEEIC O W TRZIRT 5, 723, 22T, dHEFEO—E
DWWNDOHZEHAT 72T THY | EBEOFEIL 3.6 KR LA FIZBIF 5 F—F -
V27 OFETTE] (p.105~) TIT 5,

3.4.1 WebUl [Ck BHZETT

(1 #M=

OpenQuake-engine |, V=77 7 7 HFX—20D GUI %55, 2OV 2777 7H<
— A @ GUI IX“WebUI” & FEIFIL S, WebULIL, FT LW a 7oA, FHREOEG, RO
MHICHERT 5 Z e RN TE D,

(2) EfTAE
V777 UM LT, BSEEZIT 5, WebUl OEE)HIEIIMENT 5 OS2k -
TRRDB, BTN LVEBREIISES LRV, A" F— b ) X7 FTO—#HOEST
FiEEM 34.1~K 3412 BEOFRUTR LIz, ~NF— RORFHET 25813, X 34.1~K
349 DHTH R, U R Y OFFFLITIEARINCAY — FOGHRERREZEN T 2720, ¥ —
ROFEIE THRICET 5,
1. WebUl ®FEATIX, V=777 ¥ Thttp:://localhost:8800/engine | (27 7 & A
HTEMBIEED,
v Linux O%E1E. V=777 7% 5 Thttp::/localhost:8800/engine] (27 7 & A
5 (K34.1),
v Windows O%;A 1%, OpenQuake-engine DV —/N—Z BT 5 LE N H D720,
A S — K~ A ==2—0 [OpenQuake engine(WebUl)| % {79 5,
2. OpenQuake-engine % i ffl L 727+%1% Run a Calculation] ([X]3.4.1 DFRfE) 227 U >
7 LT, 77 ANVERBERAHE, NERT 7 AANEENTIEN T 7 1 L 28 IR
T2 (M342, ¥343),
3. Ty ANEBRRT D EEENREEND (K344, X345, FHHEPIC [Console]
(X345 OFRKE) 227V w7958, BREEOuINEIREND (K3.4.6),
4. FHEMNKETTDH L. [Status) 7 [Complete] (ZAEH i, Outputs] A% > & [Run
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Risk] R&Z o nFRrENS (X 3.4.7), [Console] RZ L Zd L |

AHRETETO
Firr I nEREns (K3.4.38),
5. MEIZSUT, lOutputs) RE U6, AU A MERRFLT, GHEBRE Y T

27— 9% (X3.4.9),

6. VRAIZDOHEDOES GRETZ 7 ANDBAY —RE Y 27 THEIENTWSHIEA) 1T,

RunRisk] ODARZ L ZH LT X7 OFEAZFEITTS (M 3.4.10~% 3.4.15),

/ M openQuakeengine % \ 3l Input PreparationT... %

OpenQuake engine - Mozilla Firefox

P!
£ Welcome!-OpenQu... % ) GitHub-gem/og-en... % | +
@ | localhost:8800/engine

€ | | search
——

D)) OPENQUAKE ENGINE Run a Calculation

List of calculations

Kol (W EE O I B openguake engi... B [B] ty 0330 O
3.4.1 WebUl #EFERHLHEZD 1
YT ITSHHEMS http://localhost:8800/engine ZBA=. NRunaCalculation] (F#)

OV 09 BHE. T7AILERBEEAAR
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OpenQuake engine - Mozilla Firefox oo S
x | B wel 1-OpenQu... % | €) GitHub-gem/ogq-en... x | +
File Upload —+x|] %8 4+ & © 9 =

/ 3 openQuake engine \

@ | localhost:8800/engine

| OPENQUAKE ENGINE

Input

| [« | ftopenquake | ADesktop.

|| | Ptaces Name - size Modified
(i Home B firefox.desktop 9.2kB  23/06/16
(6] gnome-terminal.desktop 560 bytes 23/06/16
[ ESE =
B @ lib lc.desktop 18.0kB  23/06/16
¥ Downloads || 99is-desktop 29ks  23/06/16
43 Music B README 32kB  23/06/16
@ Pictures
B Videos
Devices
& computer
Osf tahara &
Bookmarks.
[ media
| AllFites v |
| Xcancel | | (hopen

Lice

[ I Biopencuke ot ST
3.4.2 WebUl ZERLHEZD 2
BATDF®E) #0)v03dE. 774 ILERBERMNELC

13 0330 O

lRun a Calculation] (

B OpenQuake engine - Mozilla Firefox L 9
/ 3 openQuake engine \ T.. % 8 wel 1-OpenQu... % | €) GitHub-gem/ogq-en... x | +
€ @] localhost:3800/engine File Upload - + x *#E8 + &4 © O =
OPENQUAKE ENGINE B/ [- [ openquake | GEM | og-demos
|| | Ptaces Name ~ Size  Modified
@} Home [ ClassicalBCR 13:08
[ Desktop (@ ClassicalDamage 22/06/16
B Documents @ ClassicalRisk 22/06/16
& Downloads (@ EventBasedRisk 22/06/16
AMusi (@ ScenarioDamage 22/06/16
usic
- (@ ScenarioRisk 22/06/16
E""_“"ms @ classicalBCRr.zip 122.3kB 22/06/16
B Videos B ClassicalDamage.zip 146.9kB 22/06/16
Devices Tdl ClassicalRisk.zip 146.2 kB
® computer [ EventBasedRisk.zip 146.0kB 22/06/16
a | (B scenariobamage.zip 1263kB 22/06/16
Osf tahara &
Bookmarks @ scenarioRisk.zip 126.2kB 22/06/16
[ media
| AllFites v |
Xcancel | | (Sopen

OpenQuakeEngine 2.

1y = 131a Y

openQuake engi... |51

3.4.3 WebUl ZHEALIFEZD 3
BRIF7ALDNEENDIER I 7 M ILERIRT B
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[} OpenQuake engine - Mozilla Firefox
M openQuakeengine x| 3 Input ionT... * & wel 1-OpenQu... * | €) GitHub-gem/ogen... x | +
@ |[Q search 8 ¢+ A ® O =

€ @ | localhost:8800/engine
\ \ OPENQUAKE ENGINE Run a Caleulation

List of calculations

Status Action

(] User Type Description
executing

t;@']u:vs(')

sake Engine 2.0.0) License| Feedback

Openqu:
o 5 I @ openquake engi...

X3.4.4 WebUl ZEALI-FEED 4
TJ7AIVEERT S &, SHENFIKBT S

OpenQuake engine - Mozilla Firefox

ionT... % & Wel 1-OpenQu... % | ) GitHub-gem/ogen... % | +

M OpenQuake engine %\ 3 Input

¢ |[Q search

€ @ | localhost:8800/engine

D))) OPENQUAKE ENciNe

List of calculations

[ User Type Description Status Action
executing

3 openquake hazard  Classical PSHA Demo (Nepal)

OpenQuakeEngine 2.0.0| License] Feedback
Bty @ 1315 D

B I 8 openouake engi...
3.4.5 WebUl #EHLEHEZ®DS
fConsole] (K 3.4.5DFK#) REVEZHI L., ETRREHETES
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B OpenQuake engine - Mozilla Firefox Setioc
/ M openQuake engine =\ Input PreparationT... % & Welcome!-OpenQu... % | () GitHub-gem/ogen... % | +

@ | |Q search * 8 3 & & O =

Logof calculation 6 - Tue Jul 05 2016 13:15:17 GMT+0900 (JST)

2016-07-05T04:15:03. 98, INFO, MainProcess/159, Reading the exposure
2016-07-05T04:15:06. 88, INFO, MainProcess/1598, Read 9144 assets

2016-07-05T04:15:09. 25, INFO, MainProcess/1598, Parsed 398 sources from /tmp/tmpgNXSEB/ClassicalRisk/source model.xml

AutoScroll | Close

= I B openquake engi... [7] 1y (=) 1305 ¢

3.4.6 WebUl ZEERAL-EtEZD 6
3.4.5DFM) R EWY &, RITRREHERTED

lConsole] (

B OpenQuake engine - Mozilla Firefox Setioc
/ M openQuake engine =\ Input PreparationT... % & Welcome!-OpenQu... % | () GitHub-gem/ogen... % | +

engine c ch *B8 3 A& O

) OPENQUAKE ENGINE Run a Calculation m

List of calculations

localhos!

D User Type Description Status Action

6 openquake hazard  Classical PSHA Demo (Nepal) complete M

) I @ openquake engi... B 13 (= 1316 ¢

3.4.7 WebUl 2FERL-HEZD 7
STEM B L. TOutputs). MRun Risk) RZ UARTEIND
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B OpenQuake engine - Mozilla Firefox Setioc
/ M openQuake engine % \ 3 Input PreparationT... x &% welcome!-OpenQu... x €) GitHub-gem/og-en... x  +

*B8 3 A& O

Logof calculation 6

2016-07-05T04:15:03. 98, INFO, MainProcess/1599, Reading the exposure

2016-07-05T04:15: 06. 88, INFO, MainProcess/1598, Read 9144 assets

2016-07-05T04:15:09. 25, INFO, MainProcess/1598, Parsed 398 sources from /tmp/tmpgNXSEB/ClassicalRisk/source model.xml
2016-07-05T04:15:17. 81, INFO, MainProcess/1598, Processed source model 1/1 with 1 gsim path(s)
2016-07-85T04:15:17. 95, INFO, MainProcess/1598, Instantiated SourceManager with maxweight=268.5
2016-07-05T04:15: 18, 09, INFO, MainProcess/159, Filtering light sources

2016-07-05T04:15:20. 29, INFO, MainProcess/1588, Submitting task classical #1

2016-07-05T04:15:20. 34, INFO, MainProcess/1508, Sent 27 sources in 1 block(s)

2016-07-85T04:15: 20. 39, INFO, MainProcess/1598, Filtering heavy sources

2016-07-05T04:15: 20. 44, INFO, MainProcess/1598, Sent 73.47 KB of data in 1 task(s)
2016-07-05T04:15: 51. 49, INFO, MainProcess/1599, classical 100%

2016-07-05T04:15: 51. 45, INFO, MainProcess/1598, Received 206.32 KB of data, maximum per task 206.32 KB

2016-07-05T04:15:51. 82, INFO, MainProcess/1590, Calculation 6 Tinished correctly in 47 seconds

I B openQuake engi.

3.4.8 WebUl #FERL-FAEZD 8
[Console] "2 > T, EfFOV &R RLIE-E@T

B OpenQuake engine: outputs from calculation 6 - Mozilla Firefox -+ x

/ 3 openQuake engin
€ Q search wBa 3+ A& O

OPENQUAKE ENGINE Back to Calculations m

Outputs from calculation 6

% '\ 3 Input PreparationT... x &% welcome!-OpenQu... x €) GitHub-gem/og-en... x | +

localhost:8

engine/6/outputs

Q

D Name Type Action

T e

Dovload geojson
Download hdfs

10 hmaps hmaps
=0
]
==m

localhost:8800/v1/calc/6/result/S2export_type=xml

Kl D ] I @ openquake engi... B 13 (= 1316 ¢

3.4.9 WebUl %#FEALEHEZDI
Mutputs] REA VT, HAT7AMIL—BEFZRTL. TNTNEV )V ITDHET—F%F4H
Y O—KTES
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B openQuake engine - Mozilla Firefox
M openQuakeengine x| 3 Input ionT... * & wel 1-OpenQu... * | €) GitHub-gem/ogen... x | +
€) @ localhost:8800/engine @ File Upload = *8 3 # ® O =
| OPENQUAKE ENGINE [®] [+ | &openquake | GEM | og-demos [Tisk
|| | Ptaces Name ~ Size  Modified
@} Home [ ClassicalBCR 13:08
[ Desktop (@ ClassicalDamage 22/06/16
B Documents @ ClassicalRisk 22/06/16
& Downloads (@ EventBasedRisk 22/06/16
AMusi (@ ScenarioDamage 22/06/16
usic
- [ ScenarioRisk 22/06/16
E'P'_m"es @ ClassicalaCr.zip 122.3kB 22/06/16
B Videos B ClassicalDamage.zip 146.9kB 22/06/16
Devices [a ClassicalRisk.zip 146.2kB 22/06/16
® computer [ EventBasedRisk.zip 146.0kB 22/06/16

OsF tahara & @ scenarioDamage. zip

Bookmarks B scenarioRisk.zip

[ media

1263kB 22/06/16
126.2kB 22/06/16

[ AuFites « |

( xfﬂnlel“ Hopen

t;@]n:w(')

MRun Risk] REZ VEHV v o §HE, URD

£ [0 Biovencuskeena..

X 3.4.10

WebUI Z#fER L-5tEZ®D 10
HERO 7 74 IILERBENRTINSD

T, YRVHERO I 7AIULDBEENTNTF—RERLER I 71 ILEERT S

OpenQuake engine - Mozilla Firefox

1-OpenQu... * | €) GitHub-gem/ogen... x | +

OpenQuake engine %\ M Input

€ ) @ | localhost:8300/engine

@ |[Q search *#E8 + &4 © O =

| OPENQUAKE ENGINE

List of calculations

(] User Type Description
New
6 openquake hazard  Classical PSHA Demo (Nepal)

Action

Run Risk

t;@']u:w(')

] B B opencuake engi...

X 3.4 11
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B OpenQuake engine - Mozilla Firefox Setioc
/ M openQuake engine % \ 3 Input PreparationT... x &% welcome!-OpenQu... x €) GitHub-gem/og-en... x  +

*B8 3 A& O

OPENQUAKE ENGINE Run a Calculation

List of calculations

D User Type Description Status Action

7 openquake  risk Classical Probabilistic Risk Demo (Nepal) executing M

é openquake  hazard Classical PSHA Demo (Nepal) complete

Bl nEaEs I B openquake engi... BBty (= 1306 O
3.4.12 WebUI ZERL=5tEZD 12
VRO OFREFPOEE
] OpenQuake engine - Mozilla Firefox Setioc

/ M openQuake engine % \ 3 Input PreparationT... x &% welcome!-OpenQu... x €) GitHub-gem/og-en... x  +

*B8 3 A& O

Logof calculation 7 - Tue Jul 05 2016 13:16:52 GMT+0900 (JST)

2016-07-05T04:16:42. 12, INFO, MainProcess/1599, Read 2273 hazard site(s)
2016-07-05T04:16:42. 19, INFO, MainProcess/1598, Reading the exposure

2016-07-05T04:16:45. 51, INFO, MainProcess/1599, Read 9144 assets within the region constraint and discarded © assets outside the region
2016-07-05T04:16:48. 71, WARNING, MainProcess/1500, Associated 9144 assets to 2273 sites, 0 discarded

2016-07-85T04:16:48. 97, INFO, MainProcess/1598, Preparing the risk input

2016-07-05T04:16:49. 38, INFO, MainProcess/1599, Built 5 risk inputs

2016-07-05T04:16:49. 42, INFO, MainProcess/1588, Submitting task classical_risk

2016-07-05T04:16:49. 51, INFO, MainProcess/1598, Submitting task classical risk

2016-07-05T04:16:49. 59, INFO, MainProcess/1598, Submitting task classical risk

2016-07-05T04:16:49. 69, INFO, MainProcess/1599, Submitting task classical risk #4
2016-07-05T04:16: 49, 81, INFO, MainProcess/1599, Submitting task classical risk #5

2016-07-05T04:16:49. 86, INFO, MainProcess/1599, Sent 2.84 MB of data in 5 task(s)

AutoScroll | Close

3.4.13 WebUl #ERL=ETEZFD 13
lConsole] 4 1JvyH LT, VRYDATHERTT S
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OpenQuake engine - Mozilla Firefox —+x

Edit View History Bookmarks Tools Help

M openqQuake engil x \ 3 nput onT... % & wel 1-0penQu... * | () GitHub-gem/og-en... x +
€ ) © | localhost:8800/engine @ | [Q search l*B8 3 & © O

OPENQUAKE encine | GEM|

List of calculations

D User Type  Description Status Action

7 openquake  risk Classical Probabilistic Risk Demo (Nepal) complete

6 openquake hazard  Classical PSHA Demo (Nepal) complete

1y = 1402 O

WebUl ZFERAL=5tEZ D 14
STERT LK.

B OpenQuake engine: outputs from calculation 7 - Mozilla Firefox -+ x
3 OpenQuake engine: .. % | J Input PreparationT... x | @ Welcomel-OpenQu... % () GitHub-gem/ogen... % +

€ ) © | localhost:8800/engine/7/outputs e | [Q search

UAKE EeNGINE

Outputs from calculation 7

ID  Name Type Action

11 loss_curves-rlzs loss_curves-rlzs

12 loss maps-rzs loss_maps-rlzs

Download g

localho:

8800/v1/calc/7/result/11%export_type=xm|

£ I

Ty = 1402 O

3.4.15 WebUl #ERHL-5HEZD 15
Mutputs] #21JvyH LT, HAT—2D—EXRTT S
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3.4.2 ARV KIA VIZKBHERERITAE
(1) #;M=

OpenQuake-engine L% & & & Linux L CHFB SN0 /T LA THLID, a~v 2 KT
AV TOHERHNEARTH 72, Z T Tk, 2017 4 3 HBIED OpenQuake-engine 73— =
V231ZB1F5 oq a~y RO—@#OMH T EEZHAT 5,

(2) EfTAE

OpenQuake-engine DA~ KX Toql WO a~v L FThHY, Zoa~vy NAT
VaraEplEE LTEITT S, Toq) 2~ REGIER LTHEITT H &, fE e HFEN
FRE, Toq) m~r FTHMMERSIEDFR TSNS (2~ K 341), loq) =~
FCHEHTE AT v a v LRSI Z £ 341 IR LT,

a<v2 K341 ogavr FOEFT

oq
usage: oq [-—version]

{reduce, show_attrs, to_hdf5, to_shapefile, info, purge, upgrade_nrml, webui, plo
t_sites, dbserver, plot_Ic, show, from_shapefile, db, tidy, plot_uhs, plot, run_ti
les, engine, run, export, reset, run_server, plot_ac, help}

oq: error: too few arguments

%3.41 Toql ARV KTERATESRA T3y

514 B

run FHHEEZFITTD

engine GBI~ R4 2 APL 2 L7-3 A2 EIT7T 5

info fHMERTTD

reduce 7 VHERZ )= REF TV T LT T s ANENLYTET NV EE
T %

reset BRI INTT —F 2T XTHIRT %

purge HE/BREHIBRT 5

export RiEINTT =2 E 7 AR — M5

from_shapefile ESRI Shapefile JEZDEIR 7 7 A L5 nml JERX 7 7 A L~ZEH# 5

to_shapefile nrml JER DR T 7 A /LH 6 ESRI Shapefile W7 7 A L~ Had 5

to_hdf5 npz 7 7 A /L% hdf5 ~ZHd 5

show T—H A NTIRGFEINTNEERTT D

show _attrs REENTT—FZHNOHDFS 7 —4ty hOREERTTD

upgrade_nrml 58D NRML I[ZEH#9 5

tidy NRML 27 +—~< > ;35

plot NP =N —T%Try T3

plot_uhs —fENY— RAXT MLrETay 8 T5

plot_Ic DAN—TETay hTD
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5154 WLE

plot_ac RBitoa A h—7%7 vy b5
plot_sites HET AN —FOF A M EBESHICT ey 5,

T AT T T 0 RT WebUl —/N—% B4t 5 7> Django 7 7"V 7 —v

webui 5 ¥ DEHOMEE EITT 5

db T N=2AEBET D a~v 2 FEFEITT S

dbserver T H R AN — 2 B ET S

run_server H2oN2T =2 _X—=27 7 A )L L R— hFEHE T DbServer & EIT7 5
help VT RTRTD

ERERZFHE A2 EITT 200X, Toqrun] & 25T logengine] THDH (v K342, =
v KN 343), TOMIZLEITIGL T, 7—F 22U, R LY T57OIEH
ENnb, logplot)] 2~ RCAYP—RKI—T7DFry L TELN, HHNR7 ey T
DL ELIHETONEND D,

a9 K3.42 Togrun] Oy REFEALEEEDET

1 oq run job. ini

a7 K3.43 Toqenginel] Oy REFEALEEDEST

Il ogq engine ——run job. ini

1) og run

loqrun) 2~ > RIFFHRZFTT 5 BH LT~ 34417 L72X 912, (job ini)
GHEORER 7 7 A V) ZRET D, REISLTAT v a v 2 RETH, A7 aid
F342(R LT, ZZTC [JCHRESNDA T v aid, WINDERET DL EVIE
THO | [IDRRWGERIEIMNATHL Z 2 E®T 5, £70. ZHUR[-hA 7> a VBT
BN, THEINTERIRTLHHOTHY, SHOFHEEIET 5,

a<T> K344 Togrun] Oy FROFERAZE
og run [-h] [-s SLOWEST] [--hc HC] [-p PARAM [PARAM ...1] [-c 120] [-e]

1 [-1 {debug, info, warn, error, critical}] [-d]
job_ini

%342 Togrun] A KRSAVATLay

FSav 2 A

--help, -h NNVT A=V ERTRTD

--s SLOWEST, --slowest SLOWEST AIDOFREFF R b B - T EE RRT 2
—-h¢ HC HIOFH ID #fET 5

-p PARAM [PARAM ...], --param PARAM [PARAM...] | NAME=VALUE C/XT A —& % L #E X7 3
-¢ 120, --concurrent-tasks 120 WH|Z AT BERET D

-e, --exports Whoxr—~<vy "ahor~<~XYY THRET D
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F S av

WLE

-1 {debug, info, progress, warn, error, critical}--log-level
{debug, info, progress, warn, error, critical}

aJ L~
7 # /v M X info”

-d, --pdb

B A e

2) oq engine

loqengine] =~ NI, [B5#il7Ra~>y RT7 A4 APL 2 H L7 RE 2 F177 5, Toq

engine] 2~ NOEHGEIZ, 2~ 3451207,
(2. TOMDEFEMFRE/RA T v a v 2Fk 3431

av>k3.4.5

HEOFITHIEIZa~ 2 R 346

LE LD,

log engine] <> FDEAKE

oq engine [-h] [——log-file LOG_FILE] [--no-distribute] [-y]
[-c CONFIG_FILE] [--make-html-report YYYY-MM-DD|today] [-u]
[-v] [-w] [——run-hazard CONFIG_FILE] [--run-risk CONFIG_FILE]
[--run CONFIG_FILE] [--Ilist-hazard-calculations]
[——Ilist-risk—calculations]
[-—delete-calculation CALCULATION_ID]

[-—delete-uncompleted-calculations]
[——hazard-calculation—id HAZARD_CALCULATION_ID]
[——list-outputs CALCULATION_ID] [--show-log CALCULATION_ID]
[——export-output OUTPUT_ID TARGET_DIR]

[——export—outputs CALCULATION_ID TARGET_DIR] [-e]

[-1 {debug,

av k346

#3.4.3

info, warn, error, criticall}]

log engine] AVY Y FEFERLE-FAEDET

1 oq engine —run job. ini

log engine] AR KSA ATy

FFvar

LA

-log-file LOG_FILE, -L LOG_FILE

B A v —=VOREGFT e EEST D (RITHUE,
R A@EET T — & 72 %)

--no-distribute, --nd

ZAY BB LR R ZE I o A TEHE
TBH (TN 7R a 7y Y IR END)

-y, —-yes

HRIZH LT, BEIRIC yes L& XD

-c CONFIG_FILE, --config-file CONFIG_FILE

73 A% I openquake.cfg 7 7 A VERET D (T 7
NV FREE LEET D)

--make-html-report YYYY-MM-DDi|today, -r
YYYY-MM-DD|today

f57E H OFHE O HIML AL AR — b & ERCT 5

-u, --upgrade-db

openquake 7 — X _R— 2% T v IV L— RT3

-v, --version-db

openquake 7 —F N—ADN—V 3 U EERTRT D

-w, --what-if-I-upgrade

openquake 7 — X X—RA%&T v ST L—RKT5 L,
(I X 50 EEFTS

--run-hazard CONFIG_FILE, --rh CONFIG_FILE

HRE LIRET 7 A VO — REHEEFATT 5

--run-risk CONFIG_FILE --rr CONFIG_FILE

B LT 7 A VT A0 3R EITT B

--run CONFIG_FILE

BEDERET 7 ANV CYa T EETTD
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FFvar

WLE

--list -hazard-calculations, --lhc

AP KOG R B ERT D

--list-risk-calculations, --lrc

Y27 OFEER SRR T 5

--delete- calculations CALCULATION_ID, --dc
CALCULATION _ID

CALCULATION_ID THEE LR R EZ T T
HETD

--delete-uncompleted-calculations, --duc

TR CORERRITRRE BET S

--hazard-calculation-id HAZARD CALCULATION ID,
--hc HAZARD CALCULATION ID

WOFHEDOANE LTAY—= KDY a7 IDEHEE
T5

--list-outputs CALCULATION_ID, --lo
CALCULATION ID

BELLREOE N Z Y 2 MET 5

--show-log CALCULATION _ID, --sl
CALCULATION_ID

W LA w7 2 27T B

--export-output OUTPUT ID TARGET DIR,--eo
OUTPUT_ID TARGET DIR

BELET ALY RVICERLEHE D7 7 A 0%
T AR— T D

--export-outputs CALC ID TARGET DIR, --eos
CALCULATION_ID TARGET_DIR

FBELZT 4 V7 P VICHE LTEHRAE R TR T
BT AR— T D

-e, --exports EXPORT FORMATS

HMh7r—~y babhor~XOY THRETD

-1 {debug, info, progress, warn, error, critical } --log-level
{debug, info, progress, warn, error, critical}

a7 LSV ERET D (57 40 MEinfo”)

3) oq info

loqinfo] =~ > KX, OpenQuake-engine Tt R AIRE/RfE 4 D/XT A — X ZHERTE 5,
R FEZa~ > 34712, FBERERA T v a 3R 344 1R LT,

av>k3.4.7

fog info] a< > FOFERAAE

Il og info [-h] [-c] [-g] [-v] [-e] [-b] [-r] [input_filel]

#3.4.4

fog info] A< K34 vAToay

AFav

L

-c, --calculators

MM FTREZRFH R E— R &R T 5

-8, --gsims FIFAIEE72 GSIM & £R T 5
v, views R E X7 T2
-e. --exports FIR R TR E R T 5

-b. --build-reports

st 74—~y N CLR— N2{EkRT D

-r, --report

st 74—~ v hTLAR— FEERT S

4) oq reduce

foq reduce] 2~ RiX, FUoH A/ — KT 7452 LT, Ifhame] 7 7
ANDEYTETINVEAENRT D, BIRET /N, 4 FET /L, exposure ET /L3 YR — b
ERTW5b, Filler—2L LT, 7297V 7952 T, esv 77 A0 EM
THZENTED, THUE, REBGEHREAZ/HBIZL T, 7y 7 LT 0L T 57
HIZEbILD, 2~ F 348 [ZR-T X HIZ, Tfhame] TT7 7 A V4% $EEL.
lreduction_factor] T 0~1 O#HIFH TRV HREZRET 5,
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a<v>K3.48 Toqreduce] a< > FOFERAAE

Il oq reduce [-h] fname reduction_factor

5) oq reset

loq reset] @~ RiX, (RIFSNT=T —F ZHIbRT 5, EHFEIZa~Y R 349 1R
L7zt BTHhHD, BFIEL HIFRLTHIWDOMERNH D0, [yl ZHEETIUL., #HER
7 LICHIBRT %,

a7 K3.4.9 Toqreset] Oy ROFERAAE
Il oq reset [-h] [-y]

6) oq purge
loqpurge] =2~ NIFFHRERERZHIFRT 5, 2~ R341012R-L7c K 512, Teale id)
GtHEO Y a 7% 5) ZHEET 5, lcalc id] 120 ZfEETIE, &EREZHIRT 5,

a2k 3.4.10 Toq purge] av > FOFERAX
Il og purge [-h] calc_id

7) oq export
log export] 2~ NIX RFEINTZT — 2 M b i 1% =7 AR — 3 5, [datastore_key |
TT— 24 %457E L. Texport_dir]) THIIGHT (FEE L7221 AUXEITRED 7 4 L &) | [cale_id]
TR d FEELRTIUL, T—FIZEENLbOTRT) ZFEEL, =7 ZAR— T 5,
lcalc id] Z4BELR2WGAIT, RBICHA LT —4 %27 2AR— T5, lHAFkE
O RIA AT alE, avr R3411 BLOEK 345 1R/ LT,

a< 2 K3.4.11 Toq export] av > KOFEAAE

Il oq export [-h] [-e csv] datastore_key [export_dir] [calc_id]

%3.45 Togexport] A KSA VAT 3y

FFvar B
-€ CSV, —-eXports csv csv BT/ AR — 95
-d ., --export —dir . T AR—=FTDT 47 NI ERETD

8) oq from_shapefile

loq from_shapefile] =2~ > Fi%, ESRI Shapefile =26 nrml X RO EJRET L7 7 A
N~ L a~ R THD, loq from shapefile] D HEIZa~ 2 R341212, 47
g AZDOWTIE, #3461 LT,
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<> K3.4.12 Toq from_shapefilel o< > KOFERAAE
ogq from_shapefile [-h] [-o OUTPUT] [-v]

input_shp_files [input_shp_files ...]

%3.4.6 Toq from_shapefile] A< FKDaAavr RSA A Toay

FTa v 2 A

input_shp_files [input_shp _files...] 2R 7 /L ® ESRI Shapefile

-0 OUTPUT, --output OUTPUT WA 7 7 A% (JERTIEARE)
-v, --validate ANETNVOREMETF v 7T 5

9) oqg to_shapefile
loqto_shapefile] =2~ Kif., nrml B OEJRE T /L7 7 A /L7 5 ESRI Shapefile 25X
NEBA DA FTHD, nrml 7 7 A )V TER S NITRFIZIRIC L > TEEDO 7 7 41
WZaEIENT, Y=—7 7 7 ANAPER SIS, Toq to shapefile] DO HFIEIZFa~ > K
341312, A7 v aviionTE, £347I1RLTE,

a<v>K3.4.13 Toqg to_shapefile] a<> FOFERAE
il og to_shapefile [-h] [-o OUTPUT] [-v] input_nrml_file

#3.4.7 Toq to_shapefile] A< FKDaAvTU RSA4 AT ay

FFvav 25 AR

input_nrml_file ERET LD aml X7 7 A L

-0 OUTPUT, --output OUTPUT W7 7 AN (BERFI3REE)
-v, --validate ANETNVORYEEEF = 7T D

10) oq to_hdfb

loq to hdf5] @~ RiX, “npz”BXD 7 7 A A HChdfS"TERA~EW T H a2~ R T
H5, Toqto hdfs|] OFEMFIEIZ=a~ 2 R34.1412x L7z, Tinput] Tnpz” XD 7 7 A
NAEFLIR L, FTT 5L, “hdf5 B0 7 7 A ARSI N D,

av>Fk3.414 Tog to hdfb) avw> FOFERAE
Il o9 to_hdf5 [-h] [input [input ...]]

11)  og show

logshow] @~ RIIT—H A N TG ENT-ANRERRT D, KT~ R
3415 \ZRL7e L 91c, Twhat) &EMEZS U T leale id) GHAEDY a 7% 5) HHET
%o lcalc id] ZIEE LeWGAIEL, BEICEHAE LT — 2 2R R"$ 5, [what) 13ER
KT DINTH DI, ﬁi’f%?@“@% TWDDIETRTOERERRT S lall), &P — KD
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— 7129 % Theurves] £ Th 5,

<> K3.4.15 Toq show] a< > FOFERAAE
Il oq show [-h] what [calc_id]

12) oq show_attrs

loq show attrs] =~ Ri%, HDFS IEX 7 7 A MICEENDLT — X OEMEEFRRT 5,
kLI~ R 3.4.16 IR LT, key TPRAF & 472 HDFS IEXD 7 7 A VEFRE L,
cale id TEH id FRE LT iuX, 7—XIZEEND DT RTC) ZHET 5, lcalc id)
ERELBRWEEIE, RRIGHR LT -2 2R5RT 5,

a<w>K3.416 Toq show_attrs] a< > FOERAAE
W oq show_attrs [-h] key [calc_id]

13) oq upgrade_nrml

loq upgrade nrml| =2~ RiZ5 X L7727 4V NO nrml 7 7 A V& HHT O nrml 1
REHS 5, Y77+ A FICELThENSND, BT~ F341710R8 L
L oiz, Mdirectory] (74 0E4) ZiEET D, [dl ZBET L L, ERICITESHZ S
2T A MEREFTRT D,

avw> K 3.4.17 Tog upgrade_nrml] a< > FKOFERAE
i@l og upgrade_nrm| [-h] [-d] directory

14) oq tidy

loqtidy] =2~ Ni&, E¥EEO NRML 7 +—~ v haHB7+—~ > 5, FHENML
DOREZIEEICET 526179, b L7 7 ANVBZETRITNE, FIART T —RX v
T=UNRERREIND, A7 R 3418 7T L DI Thames) 27 7 A VA ETRET 5,
ZEAREY TEBDO T 7 A VA EIRETE D,

aO<w2K3.4.18 Toq tidy] a<w Y FOFERAE

Il og tidy [-h] fnames [fnames ...]

15) oq plot

loq plot] ==~y RiE, "= —7%7 vy h5, avr RofifhEEa~vs
RIA AT arkav R3419 8L 0NK 34812 L7, leale id] TRIA ID Z157E
T 5, BIOFHR & L7 WEA1E Tother id) FRET 5, [-s) D%, BSEA T >
JAERBEL, FEOBMNAOAT 0y NT5ZEHTE D,
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a<T2K3.4.19 Toqgplot] a<wy FOFERAE
Il oq plot [-h] [-s 0] calc_id [other_id]

%3.48 Togplot] A KA AT 3y

FTFav 2 EA
--help, -h NIV RA =T EKIRT D
-5 0, --sites 0 BREA T v 7 ATHRETD2HEIHEHRT2

16) oq plot_uhs
fog plot uhs] 2~ RiX, UHS %7 vy I 5, a~vr RO AL a~ L FIA4
VATV arvEavy K3420 8L O 349 1R LTz, leale id] THEHAE ID #48ET 5,
s ORIC, BRIRA T v 7 AZHEL, FFEOBRSOHL Ty 52 LHTE
Do

a<v>2K3.420 Toq plotuhs] o< FOFERAAE
I oq plot_uhs [-h] [-s 0] calc_id

%3.49 Togplotuhs] A KSA AT 3y

FFvav 25 AR
--help, -h NIV A=V RKRT D
-s 0, --sites 0 BRSA T v 7 ATHEET2HEIHEHRT2

17) oq plot_lc
logplot lIc] @~ KX, AW —T7%7my hT5, av>r ROEMAGFETa~ R
3421 12”7z, lcale id] TEHH ID Z#fE L. laid) TEEID ZHEET 5.

a<T2KR3.421 Togplot le)] o<y ROERAAE
W og plot_lc [-h] calc_id aid

18) oq plot_ac
logplot ac] @~y N, BOuaA I —T%7ay N5, a~vr ROFEHTEL=
<~ K342212R L7z, lcalc id] THIEID Z##E L, laid) TEPEID 2ET D,

a7 K3.4.22 Togplotac] a<wy FOERAEE
Il og plot_ac [-h] calc_id aid

19) oq plot_sites
log plot_sites| =~ > NIXEIR & HRKEHEO S H0> HBUALE OALE Z S S 7 m > K
T 5, FEHFETa~ 3423 1R/ L7891, Teale id) ZfRET D,
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a<w>2 K 3.423 Togplot sites] avw Yy FOFEAAE
!

20) og webui

fogwebui] 2~ NiZ7 47 277 7 KT WebUl — 3—% B9 % 7>, Django 77
Uor—arOzomoEz3374 5, MGk a~r FIAf AT vavidavsy
F3424 BELUEK3410I12F DT,

a7 KR3.4.24 Toq webui) a< Y FOERAE

1 oq webui [-h] {start, syncdb} [hostport]

%3.410 Tog webui] aAav> FOavr R4 Toay

FFa v B

{start, syncdb} WebUI 2~ K

WebUL 2MEM 3 242 b L AR— 1 E 5,
7 7 # /v ME127.0.0.1:8800°

hostport

21) oq db

flogdb) <Y RiZT — X X—RAZEET L a~r REETT5H, HAFETZa~ R
3425 1R L& 912, emd (db =~ R) ZFEET D, 51#E LTargs 5 ETHZ &
HTE D,

av>k3.425 Togdb] avw> FOFERAAE
Il og db [-h] cmd [args]

22) oq dbserver

loqdbserver] 2~ Rif, 7 —HF_X—RAH— =% 25— Ay 7/HLET L0
AT 5, v R 3426 IERFIEEZR LT, status Z48ET 5 2 & T, BIEDREE
RN Do

<> K3.4.26 Toq dbserver] a< > FOFERAAE
Il oq dbserver [-h] {start, stop, status, restart}

23) oq run_server

loq run_server] =~ > NI, 52 bNIT —F =R 7 7 A )L LR— [ 5T DbServer
ERITT D, aw N 3427 \HEMBGEER LI, 77 AVBIRE S LR,
openquake.cfg DEREX AT 5, A7 a FFRK3411 IR LT,
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a<vw>K3.427 Tog run_server] a2 FOFERAE
Il oq run_server [-h] [-| WARN] [dbpathport] [logfile]

%3.4.11 Toq run_server] ARV KDATU KSA VAT ay

FFvav L
Fe B R AT 7 A JLDNRRA LR — NEE T
dbpathport 4 /L ~X None
loafile 077y A VA,
g 7 7 # )V b ¥/var/lib/openquake/dbserver.log
-1 WARN, --loglevel WARN 07 LAV ERRET D, WARN & 5T INFO
24) oq help

loq help) =~ RiE, Ha~r RO~VT EFRT D, AT a3~ 83428
DEEYTHD,

<> K3.4.28 Toqhelpl] Oy FOFERAE
Il og help [-h] [cmd]
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3.5

Input Preparation Toolkit

OpenQuake Platform Cl%, Input Preparation Toolkit & L C, &XE 7 7 A MK ET L7
7 ANVDIERDT=H DY — )% FEREEL TS, L, v 7 770 NnbIT9,

1.
2.

OpenQuake Platform (https://platform.openquake.org) (27 271 >3 5,
-B% I'Calculation) # 7% 7 U » 273 % & [OpenQuake Calculate] D~<X— 23 < (IX]
3.5.1),
[Modelling Tools:] @ [Risk Input Preparation Toolkit| %27 VU v 7 3% & [Input
Preparation Toolkit] 23BH< (X 3.5.2),
R L7 WEREIZ AT, TExposure| (exposure &7 /LAERY —/b, X 3.5.3),
[Fragility] (fragility &7 /LAERY —/L, [X13.5.4), [Vulnerability] (vulnerability &
T IAERY — L, 3.5.5). [Earthquake Rupture] (MIEEDFAMF %G £ VER
ET AR —/b. X 3.5.6). [Site Conditions] (BUHISFHNET 7 A AR — /b
3.5.7). FcOnﬁguratlon file] GREZ 7 A MERY —b, [K3.58) #%IRT D,

FNENOMEHFIEIXZ 2 ClEEIE3 % 23, Configuration file, Earthquake Rupture (220>
T, EBEOHEHR Y (13.6 KitHE LA 7B T 60— KU 27 OFEIE] (p.105
~)) THAIT 5.

D ) OPENQUARE Calculate Share S

OPENQUAKE CALCULATE

The OpenQuake Engine:
Seismic hazard and risk calculations can be performed using the OpenQuake
engin

Calculate in the cloud:

o Getan ount to begin sing the OpenQuake Engine. An OATS account
will allow you to run calculations through a web interface, and the calcualtions
and data are in the cloud

Calculate on a desktop computer or server:
 Download the OpenQuake Engine

OPENQUAKRE

calculate share explore

al ut models required for ru
the ou nQuake engine. The RMTK is

Social Vulnerability and Integrated Risk

Integrated Risk calculations, combining Social and Economic Vulnerabilty with
Physical Risk can be performed u: gGEW QGIsS n.
o Toicstall the ool o OCIS Sl seacch for SVIR g the OCIS DLl

3.5.1 OpenQuake Platform lCalculate] &2 7
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(€) 08 mopencuakosre/pt/ o c|[aex e + & =
D )| OPENQUAKE Calculate Share (S 0 craa- o [ < |GEM

INPUT PREPARATION TOOLKIT

Exposwe | Fragiity ~ Vunerabiity ~ EathquakeRupture  Ste Condtions  Configuration File
1. Use this form to modify the table header
Description:

Structural Costs: None |
Nonsiructural Costs: None |
Contents Costs: None |
Business Interruption Costs: Nana -l

Occupants: I Day

2. Copy and paste values from a spreadsheet into the table below OR upload a CSV file with the same columns number.

FR | O L HRRENTLE Ao

id longtude latitude | taxonomy | number

1
2
3
Convert to NRML

X 3.5.2 Input Preparation Toolkit &2+ /L FEE

(€) 08 mopencuakosre/pt/ o c|[aex e + & =
D )| OPENQUAKE Calculate Share (S 0 craa- o [ < |GEM

INPUT PREPARATION TOOLKIT

Exposwe | Fraglity  Vulnerabilty ~ EathquakeRupture  Site Conditions  Configuration File

1. Use this form to modify the table header

Description:
Structural Costs: None |
Nonstructural Costs: None |
P— s |
Business Interruption Costs: None |
Occupants: [ Day
™ Night

- Transit

2. Copy and paste values from a spreadsheet into the table below OR upload a CSV file with the same columns number.

FR | O L HRRENTLE Ao

id longtude latitude | taxonomy | number

1
2
3
Convert to NRML

3.5.3 exposure ETILI 7 A IAERRY—IL
BETHFRAMRYIVRICRELGEREANE., TADT—IIICRHAEY I DL T—4 %
JE—LTAHNTSH. csv BRXD T 74 ILETF v FO—KLT, lConvert to NRML] %
9 & . exposure ETILEERTED
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ut Preparation Tool

(€) 08

o e [[aus

Explore

| OPENQUAKE Calculate Share

INPUT PREPARATION TOOLKIT

Exposwe - Fragiity - Vulnerabilty  Earthquake Ruptre  Site Conditions  Configuration File

1. Use this form to initalize the fragilty model

Fragilty Model Id:

Asset Category: buidings

Loss Category: Structural ]

Description:

Damage States

(Comma Separated): slight, moderate, extensive, il
eoumeiots

2. Use the "Add Discrete Function’ and ‘Add Continuous Function' buttons to generate as many discrete and continuous fragilty function sets (fs) as

needed.
Generate a NRML file by clicking ‘Convert to NRML' once tables are populated.

intensity measure | siight | moderate extensive complete

DISCRETE FUNCTION
Id:

[ PGA

Damage Limit:
Add Row

Add Discrete Function | Add Continuous Function
Convert to NRML.

‘OpenQuake Platform 10] About| Terms of Use | Contact us | Feedback-

3.5.4 fragility ETIL I 74 ILERY—IL
BETXERAMRYHIROTF—TILEANKIZ TConvert to NRML] Z3RF & . fragility ET

IWEERTED

ut Preparation Tool
o e [[aus

(€) 08

OPENQUAKE Calculate Share

INPUT PREPARATION TOOLKIT

Explore

Exposwe  Fragiity | Vulnerabilty = Earthquake Rupture  Site Conditions  Configuration File

1. Use this form to initialize the vulnerability model.

Vulnerability Model Id:

Asset Category: buidings
Loss Category: Structural |
Description:

2. Use the ‘Add Probabilty Mass Function' & Add Discrete Function’ buttons to generate as many vulnerabiity function forms as needed. Next
populate the table and form for each function. Generate a NRML file by click ‘Convert to NRML® when done populating the tables Optionally one can
create new rows in the discrete table using the control key.

PROBABILITY MASS FUNCTION

loss ratio _ probabilies

1d:
T PGA
L: imls amay

-
Convert to NRML

OpenQuake Platform 80| About | Terms of Use | Contact us| Feedback Powered by GeoNode

3.5.5 vulnerability ®EFIL7 74 ILERY—IL
BETXERARRY I ROTF—TILEAAKIZ TConvert to NRML] 9 & . vulnerability

ETILEERTES
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x|
3 ot Preparation Tolkit - 0 % \EA

(€)0e o [ & & a
e H < |GEM

tahara

Calculate Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity  Vunerabilty | EarthquakeRupture | Site Conditions  Configuration File

Wagnitude (M) (7}

60
Rake (degrees) (2 ): 180 < float < 180
Hypocenter 2]
Longitude (degrees): =
Latitude (degrees): P
Depth (km): Td
Rupture type

Select rupture type:
@ Arbitrary Fault Rupture € Simple Fault Rupture (2]
€ Single Planar Rupture OR Multi-Planar Rupture (2) € Complex Fault Rupture (2)

Arbitrary Fault Rupture i
Strike (degrees) (2: 0

Dip (degrees) (2} %

Arbitrary Geometry:
Longtude (%) Latitude (*)| Depth (km)
topleft
topRight
bottomLeft
bottomRight

"OpenQuakeP

X 3.5.6 MiBETILIERY—IL
MEDREEREFESFTLEWVWANREI—VOMBETILEERTES

put Preparstion Toolkit - O * (g

(€) O [ 1istomopmasbome/o/ o c |[Qexr e & &

OPENQUAKE Calculate Share Explore tanara~ & [ < (GEM

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty ~ Earthquake Rupture  Site Conditions - Configuration File

1. Copy and paste values from a spreadsheet into the table below OR upload a CSV:file with the same columns number

TrAOVFRRINTOE HA.
Longitude  Latitude | Vs30 V30 Type Depth 1 kmis | Depth 25 kmis

E3.5.7 SBASREFEEETILERY—IL
Vs30 i EDIEHRZE A%, TConvert to NRML] %39 &, BAISAEMETILEERTES
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put Preparation Tooki

o x W
(€) O [ 1istomopmasbome/o/ e |[an %8 ¢+ # 9 =

OPENQUAKE  Calculate Share S

tahara ~

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity  Vunewabiity ~ Eathquake Ruptwre  Site Conditions | Configuration File

Earthquake Scenarios | Classical Probabilistic  Stochastic Event Based

‘The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or individual asset and portflio loss statistics for a

portfolio of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-mtion variability.

Choose components of your configuration file and fil elated fields.
[Hazad [ Risk

Description:

[ ciean ai | bownload zip Fite.

OpenQuake Platform 80| About | Terms of Use | Contact us| Feedback Powered by Geoode

3.5.8 BEIT7AIERY—IL
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3.6 BHEAATIZEBITENT—F - YRUDFERE
OpenQuake-engine TEHHE ATREZR LA N DA FHA X A SO\ T, i 72 T
WA Z1T 9,
L. ~¥—F
v Scenario Case
v" Classical PSHA
v" Event-based PSHA
v' Disaggregation
2. VA7
v" Scenario Damage
Scenario Risk
Classical Damage
Classical Risk
v" Classical BCR
I T Hlix DONRT A=Z LEETIEOBMICE 80, MEORAEMRKEDT —F & ]
WTEBRICEFEANAY— FOHEEZEMmT 61X 155 457 FE7— & ZH\ 72 OpenQuake (2
oY =K VA7 OFGH (p.185~) THMAT 5,

SNEENEEN
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3.6.1 NHY—F
(1) Scenario Case

T, BMERGIE LT, WiEET Vv E L X THUES) PRSI S X HEE & 5 H 5
%% 7~9, OpenQuake-engine Cl3 Scenario Case (Scenario-based Hazard) &9 iR TH

/J?Lﬁ)z%ﬁmbtﬂﬁ SEIE B RATH LV, O, RO EMRE B EET,

H= 75>%~§$L7‘_ HEHOBRIZHETHILOTH S,
1 WELZI7AIIL

e R HLE N~ — N &1 X820 |
OpenQuake-engine FEATDTDDEET 7 A VDLLTFD 2 7 7 A VISLE LT 5,

L.
2.

REZ7AN (77 A43.6.1)
Wrige7 /v (77 A4/13.6.2)

MEHTHACHEHT2EREET L E

BRET AR v IV ) =T 7 A NNRMEIH TR Yy 7 —T 7 A VIR,

=L

AX AL
Case D7 TIL, hazard outputs &7 2 3 iZid, b

A (Ground Motion Field) OAHF1 &5,

T ANE T 7 AIN361I WEBET VT 7 A I)VE T 7 A 13.62177 L7, Scenario
FALRLS T, HEBIRI DS

J7A4JL3.6.1 Scenario Case CHERAITHIHREI 7SI

TZ7ANVHE #A
1 | [general]
2 | description = Scenario Calculation with Simple Fault Rupture e
3 | calculation_mode = scenario F— RO
4
5 | [sites]
6 | region_grid spacing =2 region THEE L7 &P COFH R H
KD 7x(km)
7 | region =80 26, 88 26, 88 31, 80 31 RS A B o~ X0 THREE)
8
9 | [erf]
10 | rupture_model file = earthquake rupture _model.xml Wrlg €5 1
11 | rupture_mesh_spacing =5 EBIREEEE R E T L 20 E
95 A X (km)
12
13 | [site_parames]
14 | reference vs30 value = 760.0 Vs30(m/s)
15 | reference vs30 type = measured Vs30 D51 7
16 | reference_depth_to 2ptSkm_per sec = 5.0 Vs=2.5km/s & 75 5# X (km)
17 | reference_depth_to_1ptOkm_per_sec = 100.0 Vs=1.0km/s & 7255 (m)
18
19 | [correlation]
20 | ground motion_correlation_model = HEREHETT v
21
22 | [hazard_calculation]
23 | random_seed = 113 HEHLEE D 7= D DO ELELD > — Rl
24 | gsim = ChiouYoungs2008 HEE) T I
25 | intensity_measure_types = PGA FIE T 5 MEm)H &
26 | truncation level = 3.0 YW E IR A R L~
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TrANVAE #A
27 | maximum_distance = 200 BT 2 e KRR
28 | number of ground motion_fields =10 FHE A%

AL

R L7 GSIM IZ X > T, HOFESEEN RS

774J)L3.6.2 Scenario Case CHEAT IMBEETIL

TZ7ANVAE B
1 | <?xml version="1.0" encoding="utf-8'?> XML 55

2 | <nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">
3 <simpleFaultRupture>
4 <magnitude>7.0</magnitude>
5 <rake>90.0</rake>
6 <hypocenter lat="84.4" lon="27.6" depth="30"/>
7 <simpleFaultGeometry>
8 <gml:LineString>
9 <gml:posList>
10 857273
11 83.827.8
12 </gml:posList>
13 </gml:LineString>

14 <dip>90.0</dip>

nrml: NRML BR#fs % 7

xmins: XML 44 B2 [#]
simpleFaultRupture : Simple fault
magnitude: ¥ 7 =F =2 — N7
rake: X0 £
hypocenter: ZER7E

lat: F&J%E 84.4 £, lon: #EIE 27.7 &,

depth: & 30km
simpleFaultGeometry: ¥/ & DOFZIR
% simple fault % 1 7" ZfEH 32
gml:LineString: #1% {fi /i
gml:posList: 7/ ED U X b
MR ODRREE 85.7 FE FéE 273 JE
B OORREE 83.8 FE fREE 27.8 FE
gml:posList #& T & 7
gml:LineString $& T & 2
dip: fE&HA 90

15 <upperSeismoDepth>20.0</upperSeismoDepth> upperSeismoDepth: HiFEF A F i
& 20.0 (km)

16 <lowerSeismoDepth>50.0</lowerSeismoDepth> lowerSeismoDepth: H1FE5 A4 T i %
X 50.0 (km)

17 </simpleFaultGeometry> simpleFaultGeometry ¥ T & 7
18 | </simpleFaultRupture> simpleFaultRupture #& T % 7
19 | </nrml> nrml f& T H 7

ZoFITCE, 1332 (2) 1) @ Simple fault rupture] (p.45) Tl L7z Simple fault
rupture (2 & B WiJE €7 /L & Chiou and Youngs (2008)*1Z L % HiEE®E) THI=NA T, #iF*R
e KN E % 3k 6> %, Chiou and Youngs (2008) D #iZEHh T-HI=0Cid, BHLS S HiE £ To
HEEOIENIC, X0 A, FRH, WEET L0 BHES, v~/ =Fa2— K, #ED S
A 100m/s & 72 HIE S, Vs30 (M3 30m O S ) N L D, 77 AL 3.6.2
IR LIS BY, WiEET VHICIIHEORAEMEOT — 2 ITE 20,

SR D D WVIXEH R A LA E T 52X, [sites]E 7 v a v (77 AL 3.6.1 1 5~7 1T
H)ZERS 5 L2725 BEED DI WAL, 7 7 A1 3.6 2@\ L2 X 912,
sites 2 %0& HW T, %Nﬁ%ﬁﬁvr@ﬁ#Aﬁ%ﬁ/vzﬂbfﬁA#éoit\77
A 36200NRLIZE I, esvIER T 7 A VEMHHA LT, FHEMELIEETAZE BT
RETH D, csv 77 A/, 1ATIT 1 FHEHUR ORI ()Y DT — & TR S
N7 7 A M D, £i2, Bk r—A L LT, BRSO 7 7 A VG Eh D
ME G CHET 2 51k (site_mode_file Z241) X°. exposure E7 /L7 7 A /M H EIL D4
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GBREDNEEHREZDOEEMHHT S (exposure file BE) Z & HR[ETH DN, T 2 T,
A EZ AT B, 7B, FOERITIE region Z2%0E5 K O region_grid_spacing ZEUIARETH
50

774)1L3.6.2(a) HMALLBWEEOBAREETE

TZ7AVHE B
5 | [Hazard sites]
6 | sites =85 26,8727, ... BN I AR, R A

ETHZELHTED

T74I1L3.6.200) csvBEKXT7AILEZHEALEBAREEAZE
T7ANVAE R
5 | [Hazard sites]
6 | sites_csv = site.csv esv R T 7 A VA U 7Bl
HEFRE
7

FHRLICAE T 2 MR E) T A AR T 55818, gsim A% (7 7 A /L 3.6.1 1 24 17H)
EERT D, HEHT D gsim ZHUTH > T intensity_measure_types 25 (7 7 A /L 3.6.1
254TH) #ERT5HZ LT, AT HHEENIEEZH5E T 5, intensity measure_types 224X
(X, B DR TS ST HBREN R S 2 iR E T O M EN D D, HUEE T
KIS L TWRWIEERIEZ, b HAAFHRENTE 720, intensity measure_types 24 CTHEET 5
HEREIEE T, BEdEET 52 & L AEETH 5, Chiou and Youngs (2008)IZ X % HizEEh 71
AT, HRRKINEE (PGA) . HFRKHEE (PGV), MEEZIEE AT hb (SA) 23
FHRTFTRE CTH D, BFEARY MOFREIZEBNTIEL, MR LT 2EMOERE ., FElf &
TRk T2MERH D (77 AL 3.620)2H),

J74)3.6.2(c) ARY MILHEBOREODE RS X

77 ANVHE L
25 | intensity measure_types = PGA, SA(0.05), SA(0.1) FRT 2 MBS S

OpenQuake-engine |2 X 2 MBI OFHE Cld, #EHSH TR E T 2EEREDT —X
ZHWT, IEHSAICHE D B A L BT OIX 6 > & 3@ S, (BRI AR EME
& UTCZERIMIEN 72 S 4L, HiatT —# & L THEH &%, random_seed 248 (7 7 1 /1 3.6.1
H2347H) X2 D7D OFEED > — RfEETdH Y . number of ground motion fields 254 (7
7 AV 3.6.1 F289TH) 1ZZD=ODFHEEITH 5, number_of ground motion_fields 25
Ba 2L BICRET H L. TOREOFEN R END, MR AEENEZZE L RWGE
[, truncation_level 2# (7 7 A /L 3.6.1 1126 1TH) % 0I1ZT 24 ERH D, ZOHA,
LR U C b MR B R S 3[R U CTdH 5728, number of ground motion fields 284413 1
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T LV, Z O truncation_level % D & D ZFLak L 72 WGE I3AEEEH AR I2HE O Gz
FER U CZEMMESEH S 4L, 0 TRWEEITUIWER A0 IZ0E 5 SLEZ (11 L CZ= /i
ENEH IS, Z 2T, truncation level 2% 0 I L72GA. T720b6, BRI ARHEE
A2 B LR WEE 1L, ground motion correlation model %% (7 7 A /v 3.6.1 H1 20 17H)
THET OHEMMEET AV ZMEHT 22 L TERNWI SIZEET D, BRI FEENE
BT L7 —F ¥ — hZX 361 IR

[ NF—FEHET S J

BRI THEE
HEERT D

truncation_level=3 truncation_level Z£ 3 % truncation_level=0
ARULALERET S Aok LAy ARLANLEOICT S
2
[ FEET
J

X 3.6.1 #HEHFTARIC(AHEIT IZEREEIHEFALE-EZEBMEICE YVIBANTRE
EMEEETHEHOTIO—Fv—

2) Input Preparation ToolkitIZ& B 7 71 ILD#EESE

Input Preparation Toolkit Z £/ LC 1) #ZR7 7 A /L] (p.106~) TiHIL7=2 7 7 A
IWEAERRT % Fk % #8195, Input Preparation Toolkit O f# 1 55741, [3.5 Input Preparation
Toolkit] (p.100~) T L7=& BV TH S, LU I [Earthquake Rupture] % 7 CTEIRE
TINT 7 ANVELERR L, IRIZ [Configuration file] % 7 CiRE 7 7 A WV EVENKT 5,

BRI7AIL
BIRT 7 A TLL T OFIETIERT %,
1. Input Preparation Toolkit @ [Earthquake Rupture] % 7 %#BA< (1% 3.6.2),
2. MERMEREANT S (K3.6.3),
ZIZTE WEET AR 2 KIEO N L— R SERH TERBELT 57290, Rupture type
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& LT ISimple Fault Rupture] ##R7 5, LEOKIER OYA 1L [Arbitrary Fault
Rupture | . I DOILE OWrfEm O ;41X [Single Planar Rupture OR Multi-Planar
Rupture] . Wrigaio B b L—Z « T b L — 2 Z$5E T 5551213 [Complex Fault
Rupture] ZiEIR L, LERFEHRE AT L,
[Convert NRML| K& > %27V 7 LT, ntml JERIZEHT S (1X]3.6.4),
Download] "4 v %7V v 7 LT AERSNIEERET NI 7 A VEL T a—
K92 (X3.6.5),

D ) OPENQUARE Calculate Share S

INPUT PREPARATION TOOLKIT

Exposure Fragiity ~ Vulnerabilty | Earthquake Rupture | Site Conditions  Configuration File
Magnitude (Mw) (7 : 60

Rake (degrees) (2):

Hypocenter [z
Longitude (degrees):

Latitude (degrees):

Depth (km): Toat

Rupture type

Select rupture type:
& Arbitrary Fault Rupture € Simple Fault Rupture (2]
€ Single Planar Rupture OR Multi-Planar Rupture () € Complex Fault Rupture (?)

Arbitrary Fault Rupture

Strike (degrees) (2): 0
Dip (degrees) (2] %0

Arbitrary Geometry:
Longtude (%) Latitude (*)| Depth (km)
toplef
topRight
bottomLeft
bottomRight

X 3.6.2 Input Preparation Toolkit (KiBETILIERL) Zd 1
Earthquake Rupture # J R \-E @&
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@)@e_ hitps//pltiormopenauske re/ it/ o e [[aus

OPENQUAKRE

Calculat

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty | Earthquake Rupture | Site Conditions  Configuration File

Magnitude (Mw) (7} 7

Rake (degrees) [?): 90
Hypocenter (2]

Longitude (degrees): P

Latitude (degrees): 276

Depth (km): 30
Rupture type

Seect wpiurs iype
€ Abitrary Fault Rupture € Simple Fault Rupture (2]
 Single Planar Rupture OR Mult-Planar Rupture (7)€ Complex Fault Rupture (2]

Simple Fault Rupture

Dip (degrees) (7 E)
Upper seismogenic depth (km) (2 20
Lower seismogenic depth (km) 50

Copy and paste values from a spreadsheet into the table below.

Longitude | Latitude
1 87 273

2 s3] 78]

Convert to NRML. -

‘OpenQuake Platform 180] About| Terms o

Simple Fault Geometry [2):

 Contact us | Feedback Powered by GeoNode

3.6.3 Input Preparation Toolkit (BrBETILIER) D 2
ELEROANBEET

@)@e_ hitps//pltiormopenauske re/ it/ o e [[aus

OPENQUAKRE

Calculat

Convert to NRML.

3. Download the NRML file for use in the OpenQuake Engine.

Download

>
net/gmi” xmins=" 4>

<simpleFaultRupture>
<magnitude>7</magnitude>

<rake>90</rake>
<hypocenter lat="27 6" o
<simpleFaultGeometry>
<gmiLineString>
<gmi-posList>
857273
838278
<Igmi-posList>
<Jgmi:LineString>
<dip>90</dip>

"84.4" depth="30"/>

<upperSeismoDepth>20</upperSeismaDepth>
<lowerSeismoDepth>50</lowerSeismoDepth>
<IsimpleFaultGeometry>
</simpleFaultRupture>
<nrmi>

i

3.6.4 Input Preparation Toolkit (BrEBETILER) FD 3
nrml f2=XI2ZEH#E L 7= 4KEE
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@

earthquake_rupture_modelxml %R x|
SR F el WERAZ LT
B earthquake_rupture_model xxml

FrA ILDFEER: HML Document
274 IDABPR: https://platform openquake ore

COPP WEEDEIMITLDIEA T

O I0AZLTRRIQE |XML Editor (BEFE) =
& e RS ;

[ SHECOEEROIr AR T 5

o | #et |

R 3.6.5 Input Preparation Toolkit (KiBETILIERL) ZD 4
ERENEBRETLI7M4LOF 20— KT %

BREITTAIL

RIET 7 A I T OFIETIERT %,

L.

Input Preparation Toolkit @ [Configuration file] % 7 #Bi< (X 3.6.6), = Z Tl
Scenario Case D FF# 72D T, [Earthquake Scenarios| % 7 % B <,
NP — ROFHEZITH DT, Hazard 12T = v 7 A5 (X3.6.7),

Rupture model file] THEARZ %227V 7 LT IO ERZ 7 A/ TERL
7= earthquake rupture model.xml 27 > 71— R34 % ([ 3.6.8),
earthquake rupture model.xml %V A7 L2 BiEIR L £ OIS EFHZ AT 5 (¥
3.6.9. X3.6.10),

Download] RNZ &4 & WERT 7 A VN EENTEN T 7 A VHPMER S L
5 (K3.6.11),
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M iout Preparation Tookit - O0r % W
(€) O [ 1istomopmasbome/o/ o c|[Qex e 3 &
OPENQUAKE Calculate Share Explore tahara H < [GEM

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty ~ Earthquake Rupture  Site Conditions | Configuration File

Earthquake Scenarios | Classical Probabilistic  Stochastic Event Based

‘The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or individual asset and portflio loss statistics for a

portfolio of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-mtion variability.

Choose components of your configuration file and fil elated filds

DlHazad  [Risk

Description:

[ciowor ] vowins e

3.6.6 Input Preparation Toolkit (/\\HF—FKEBET7AI) FD 1
lConfiguration file] # J#BAZE. & 512 lEarthquake Scenarios] # J#BA<

put Preparstion Toolkit - O * (g

@)@e tps//pltiormapenauskoe/ o c|[ax a3 A

OPENQUAKE Calculate Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty  Earthquake Ruptre  Site Conditions  Configuration File

Earthquake Scenarios | Classical Probabilistic ~ Stochastic Event Based

‘The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or indvidual asset and portfolio loss statistics for a

partiolo of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-motion variabilty.

Choose companents of your configuration file and fill elated fields.

MiHazad [ Risk

Des: Scenario calculation

Rupture information
Rupture model file (2] : R

Rupture mesh spacing (km)

Choose a method to input hazard sites:
@ Regongid € List of sites
€ Exposure model (2] € Read locations from site conditions (2]
Region grid
Grid spacing (km) (2] : 50

Coordinates 2] Longitude Latitude

Site conditions

rms of Use |

https//platformopenquakeore/ipt/2 |-
3.6.7 Input Preparation Toolkit (/\YF—FKEBET7AI) FD?2
Hazard IZF T v o % AN B
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rput Freparaion Tookit - Or % @3
@) @ 8. | htos://pletformopenqueke ore/iot/ o e [[anx
OPENQUAKE Calculate Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty  Earthquake Ruptre  Site Conditions  Configuration File

Earthquake Scenarios | Classical Probabilistic ~ Stochastic Event Based

‘The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or indvidual asset and portfolio loss statistics for a

partiolo of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-motion variabilty.

Choose companents of your configuration file and fill elated fields.

P Hazad [ Risk

Rupture information
Rupture model file (2] :

e D el S RRE LI Upload

Rupture mesh spacing (km) 50

Choose a method to input hazard sites
@ Regiongrid O List of sites.

€ Exposure model (7)€ Read locations fiom site conditions (2]

Region grid
Grid spacing (km) (2] : 50

Coordinates Longitude Latitude.

3.6.8 Input Preparation Toolkit (/\YF—FEBET7AI) FD3
SBREIVEV YOI LT TO BRI7ZAIN] TERLEBBETLIZ7ALET YT
A—F¥3%

Fout Prepartion Tookit - Or g
@) @8 s/ Jpltiormopenauskesre
OPENQUAKE ulate  Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty  Earthquake Ruptre  Site Conditions  Configuration File

Earthquake Scenarios | Classical Probabilistic ~ Stochastic Event Based

‘The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or indvidual asset and portfolio loss statistics for a

partiolo of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-motion variabilty.

Choose companents of your configuration file and fill elated fields.

P Hazad [ Risk

Description: Scenario calculation

Rupture information i
Rupture mode file (7] : earthquake_rupture_model xml
Rupture mesh spacing (km) (2): 2

Choose a method to input hazard sites;
& Regiongid " List of sites.

€ Exposure model (2] € Read locations from site conditions (2]

Region grid
Grid spacing (km) (2] : 50
Coordinates 2] Longitude Latitude
80 2%
8 2%
8 3
8 3

3.6.9 Input Preparation Toolkit (/\F—FEBEIT7AI) FD4
earthquake_rupture_model. xml Z:# R L. TOMNEEIEFFLAT D
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M iout Preparation Tookit - Op %

(€)0n

D))) OPENQUARE

o e |[Qnx [trida 3 & =

Calculate Share Explore

Site conditions

Select a method to specily site conditions:

@ Use uniform site parameters € Site conditions fle

Reference vs30 value (mis) (7
Reference vs30 type (7] : Cinferred  “Measured
Minimum depth (km) at which vs30 2 2.5 kms (2. s

Minimum depth (m) at which vs30 2 1.0 kmis (7 :

Calculation parameters

Select a method to specify Ground Motion Prediction Equations (GMPE):

£ Do Gt C P i i
Unique GMPE (2] :
ChiouYoungs2008
Specify IMT (2] :
oA
Custom INTs:
Ground Motion Correlation (7] None j

I T

3.6.10 Input Preparation Toolkit (/\HF—FKEBET7AIL) FD5
WEEIRZER - BATH

zl
SRl F e WERZ LT
E ScenarioHazard zip

7 ILDIEER: Archive file
274 IWDABPR: https://platform openquake ore

CPPA WEEDEIMITLDIEA T

O I0A3LTRRGYE |Lhaz (BRE) =l
& e R A(E ;

[ SHECOBEROIr - LAERR TS

ok | weutn |

3.6.11 Input Preparation Toolkit (/\YF—KFEBET74AIL) FD6
Foo0—RRAVERTE, BDERBIFAADNEENTEB I 7AILHIMERTE S

3) EEAE
FHRIFEER 1341 WebUI IZ X BDEIT] (p8l~) BLW 1342 a~r RIA 02k b
AHREAITHIE) (p.90~) ITRLIZLIBY Th DN, RO, WebUl ZAEH LizitH S
Lzl 2,
1. FTdv =777 %5 Thttp:://localhost:8800/engine | (27 7 AL TITH (X
3.6.12),
2. [RunacCalculation] #7 Vv 735 &, 77 A /VEIREEAERIND DT, MER
T 7 ANPEENTJERME T 7 AV ERIRT S (1% 3.6.13),
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Ty ANVERIRT D EHENRGBESND (K3.6.14),
FHENKE T 5 L, [Status) 7 [Complete] ([ZZH X1, [Outputs] R4 > & [Run

4,
Risk] RZRFRehd (K3.6.15),
5. [Console)] 7 Vv 73 5LFTRn 2R RTED (1X3.6.16),
-] OpenQuake engine - Mozilla Firefox - + X
_/‘/- OpenQuake engine x'\‘\ﬂ Input Preparation Too x = 3] Welcome!-OpenQuak x =€) GitHub-gem/og-engir x | +
@ ||Q search wBa +§ A O =

€ | @ | localhost:8800/engine

Run a Calculation

D)) ) OPENQUAKE eNGINE

List of calculations

Status Action

3.6.12 WebUl [T BEEETEFD 1
T IITS5SHH¥EMS Thttp://localhost:8800/enginel %R <
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[ ] OpenQuake engine - Mozilla Firefox
f. OpenQuake engine :\'\\. Input Preparation Teo x | Ji] wWelcome!-OpenQuak x = ) GitHub-gem/fogengir x  +
€ @ localhostss00f gy File Upload —_+x| $ B =
‘ m home ﬂopenquake [MDesktop openquake engine demos | hazard | » n @
Name ~  Size Modified
documentation
© firefox.desktop 9.2kB 2Feb
s IRy =] libreoffice-cale.desktop 21.9kB  28.Jun 2016
& Ixterminaldesktop 52kB 16 Feb 2015
& load: [ ] ke engine demos 23Feb
@ qgis.deskiop 10ke 14.Jan
4 Music = README.txt 28kB  17Mar
B scenarioHazard.zip 942 bytes 13:52
(8 Pictures
n Videos
= Other Locations
AllFiles =
xcancel | | topen |

3.6.13 WebUl IZ& BEtEEITED 2
EITLEVWERE I 7AIILBEUVERETINEEN-EB I 74 IILZIP BxX) #BIRL T
274V E7yIO—FKT 3

| OpenQuake engine - Mozilla Firefox
f- OpesnQuaksengine  ® \. input Preparation Toc' ®  Jll Welcome! -OpenGuak ® ) Github -gem/oqengl = 4
€ | |Q Search *m 4+ & @ =

& | localhost-fifidi/sngine

List of calculations

i (v Ty Drscripion Stani Actlon

& opefuake  hazard Seanaria calcilation created

3.6.14 WebUI [Tk BHEEETED 3
TJ74NET Yy TO—FTHLEEEBMICGHENBED
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[] OpenQuake angine - Mozilla Firefox
Ml cpencuakeengine = |\ [l input Preparation Too = ] Welcome!-OpenGual x ) GitHub-gemjoqenglr | +

Run a Calculation

o Usar Typa Dascription Statun Action

’ . s o
5 opsnquake  hazsrd  Scenario calculation complata m
[EIUU  Run Ritk

3.6.15 WebUl I(CKBEEEITZED 4
HEMNKRT T D&, IStatus] A Tcompletel (2742 Y. |Outputs
ns

~

Run Risk ‘TI'\/E VUMEIRSE

B OpenQuake engine - Mozilla Firefox
% | {l input Preparation Too #  J] Welcome!-OpenQuak % () GitHub-gem/ogengir 2+

Ml openQuake engine
€ || search T8 ¥+ A 0O =

@ | localhost:&:

Log of calculation 5

2617-85.168T85:11:81. B8, INFO, MainProcess/1280,Using engine version 2.3.8.pitSeeceld
2017-85-10765: 11:01. 14, INFO, MainFrocess/1200,Using hazardlib version 8.23.8-gitfebfaa@
3817-85-18T85: 11:82. 88, INFO, MainProcess /1288 Read 17320 hazard siteis)

2017-85-18785:11:17. 18, INFO, MainProcess/1200, Calculation 5 finished correctly in 15 saconds

3.6.16 WebUI [CKBETEERITEDS
Console] MBLERAW-EITATERTT HE. COFETIE, 108546 HmDitEE %5t
BEL. SR EFKEF T THSZ EADHA S
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4) FEER

Scenario Case |2 & % st #& %13 Ground Motion Field (MEEEhTH X Dy 4i) OFT — X D H
Th b, stFEMAEFILaml AL csv BB L P npz FE (NumPy FFIER) 3 3% —2
THAWETH D, £/o, FMT —F ~ZLHATOF AT hdfs TP L o> TV, FHERER
DA —H 2% 3.6.1 ITRLT,

% 3.6.1 Scenario Case DEtEHEREDHEHBKX—E

SRR A |l A R RB e
nrml FE =
B X DA gmf_data csv B
npz TR

*REITT 7V b THhEND

nrml D 7 7 A /LiE, OpenQuake Platform <> GEM D BAHE 2MERK L 72 % OftLod > —
IVTCHEHAIRETH 225, WWHO Y 7 FU =7 TIEHEMIZER T2 Z L1 TE 20, csv B
K77 A VE, FHEGIS V7 b= TRKRFRERY 7 M CHRBICHS 20N TE 5, npz ¥
AL, Python ZfEH L CTF — & 2T 555 DISMIITMH L72w,

WebUI 2l L7 — 2 OH A 5EE, X3.6.17-123.6.19 1R L7 BY) TH D,

[ ] OpanQuake engine - Mozilla Firefex + M
M Spenciuakeengine = | [l input Preparation Too = [l Welcomel - GpenGual = ) ditHub-gemjogengl = | +

openuake engine (IS ~ | @ || R Search Tt 0 ¥ # @ B

))) QPEMQUAKE enoInE

List of calculations

D Usar Tym  Description Status Action
openguake  hazard  Scenario calculation complate mm
e

3.6.17 WebUI 2L HEEERTED6
SHEAMET L1=BRIC MOutputs) K2 VRTINS
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] OpenQuake engine: outputs from calculation 5 - Mozilla Firefox - 4+ X
/ B openquakeangine: o % | Bl nput Praparation Too x 3l Walcome! -OpenQuak *  €) GitHub -gem/oganglr X | +

4 | O/ localhost:E800/engine/5/outputs ¢ ||Q search o6 ¥+ A @ =

)

4] Name Type
11 Rl_data gt data
[ et il

3.6.18 WebUl LK BEHEERTEDT
Mutputs] KRB V&V Vv IF5E. COFETHASAE=T7AVIZT-ERRTEND

[ ] OpanQuake engine: outputs from calculation 5 - Mozilla Firefox = 4%
/W openguake engine: o« '-k.mpur_l’r!plr!um'lho x [l welcome!-openguak x| ) GitHub - gemjogrengic x |+
4 | D | Iocalhest BR00en gine/s foutputs @ | Q search T E 4+ R @ =E

OPENQUAKE enoine

QOutputs from calculation 5
D Hame Type Action
11 il data el dets
B Opening output-11-gm...ngs2008(}-PGA _5.cav = +
You have chosen to open:

(¥ output-11-gmF-ChiouYoungs2008(-PGA_S.cov
which is: plain bext document (1.6 MB)
frame hitp/focalbost-8800

What should FireFox do with this file?
T'gpenwith | Geany (default) g
1D 5ave File
| D this automatically Far Files like this fram now on,

Cancel oK

3.6.19 WebUI [Tk BHETHEEITED 8
T—AESOvA—FT B

BEOHBEFERN D LA, TRENOHEMEN 1 SICERS N7 7 A v &7
S>TW5D, K3.619Z R LIk 2T 7 7 A V4L, GHE ID, #EE TR, 5T 5
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HUEE R S 3 KO ) ID 722 E &2 L CHEBMICMA STV D,

nml TEADH Y > Tz 7 7 A0 3.63 12, esv ERDOH YT NiET7 7 AL 3.64
R LT, B35 ETIT, BRI HENMEZ B E L 72\ A (truncation_level = 0)DFHERE R
%77 A 3.65 R Lic, BARHIARHEENZ B L2 aiE. 10 EoOFHER 3~
CMEIZR > TWDH Z &b,

AR L7z &880 esv BT 7 A MTEND Y 7 b U =T % FHWTZRUES ATRETH 5 A3,
nrml FEHXD 7 7 A T DV TUE, OpenQuake BAFEH AMERK L 72> — VB2 L Cb %
ITOMEND D, 72720, BiRER (2017 4 3 AKiR) TlE gmf data 235038 4072 nrml 2
A& O FE FXT D HETHFEE D DITRES TR,

774)3.6.3 output-1-gmf-r1z-000_1.xml > F)L

77 ANLVAE B
1 <?xml version="1.0" encoding="ut{-8"?> XML &5
2 | <nrml nrml fA%E % 7
3 | xmlns="http://openquake.org/xmlns/nrml/0.5" xmins: XML 44 12 [#]
4 | xmlns:gml="http://www.opengis.net/gml" xmlns: XML 44 RijZ2[#]
5 >
6 <gmfCollection gmfCollection: gmf = L7+ 5 &
7 gsimTreePath="b1" gsimTreePath: gsim > J —/3Z
8 sourceModelTreePath="b 1" sourceModelTreePath: EJRE T /L
J —/ R
9 >
10 <gmfSet gmfSet: gmf & > h
11 stochasticEventSetld="1" stochasticEventSetld: #atA <2k
AN
12 >
13 <gmf gmf: ground motion field
14 IMT="PGA" IMT : PGA 7 — %
15 ruptureld="scenario-0000000000~ses=1" ruptureld: WiJ&E7 /L ID
16 >
17 <node gmv="4.6253479E-03" | node: / — F
lat="2.6024265E+01" 1on="8.0050040E+01"/> gmv: MEBNIRS | lar B fon: %
18 <node gmv="4.6253479E-03" e
lat="2.6024265E+01" lon="8.0050040E+01"/>
19 <node gmv="4.6253479E-03"
lat="2.6024265E+01" lon="8.0050040E+01"/>
J74)L3.6.4 output-1-ChiouYoungs2008 () -PGA_1. csv
77 ANVAE
1 lon,lat,000,001,002,003,004,005,006,007,008,009
2 80.02001,26.00628,0.15265,0.15293,0.30426,0.18915,0.20476,0.16088,0.13338,0.15385,0.16175,0.15885
3 80.02002,26.02427,0.03401,0.01250,0.01378,0.01210,0.02689,0.01106,0.02466,0.02735,0.04120,0.02169

J74J)L3.6.5 truncation level = 0 DY TIL

774 VHNE

1 | lon,1at,000,001,002,003,004,005,006,007,008,009
80.02001,26.00628,0.21676,0.21676,0.21676,0.21676,0.21676,0.21676,0.21676,0.21676,0.21676,0.21676
3| 80.02002,26.02427,0.02351,0.02351,0.02351,0.02351,0.02351,0.02351,0.02351,0.02351,0.02351,0.02351
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(2) Classical PSHA (Point source)

RIZ. Sources for modelling distributed seismicity D EEJRE 7 /L % H L 7= Classical PSHA
DOFEB % FHT 5, Sources for modelling distributed seismicity DEJRET /LD H H, H o
&b Hifli72 Point Source Z i L 735451 % 7~ 7, Classical PSHA 1%, —MxAYIZ i R am a0 He
BN — FEITIEH SN2 b DO THY | ~Y— R —T7 2 EEIZEIRT 5,

N REGI74)

Scenario Case & 3 %72 ¥ | OpenQuake-engine E{TD 72D DRET 7 A /L EEIRET /L a
UV —BIXOMEBHET LAYy V) —RUNEL RS,

. BEZ7AN (774 3.66)

2. BRETNARY IV V=T 7 A0 (77 A413.6.7)

3. ME#BHET ARy 7YY =T 7 AL (77 A4/1368)
BRET AR Yy 7Y Y —NTHRESNOERET V(77 A4/13.69) bELBELRD,
RETT7ANET 7 AI36.6. BIRET LA v IV ) —T7 A )VET 7 A)L3.6.7, HE
HET ATV =T AN ET 7 AIN368, BRET BTy 7YY —HNTHES
NOEIRET NVE T 7 AN 3.69 ICENENRT,

274)3.6.6 Classical PSHA (Point source) THERTABETI 7ML

T ANVAE #A
1 | [general]
2 | description = Classical PSHA Calculation with Point Source R
3 | calculation_mode = classical F— FOEIR
4
5 | [sites]
6 | region =80 26, 88 26, 88 31, 80 31 FHEMEIRE D o~ XY THRIEE)
7 | region_grid_spacing = 5 region i [ PN 0D B 5 b S oD %1 - (km)
8
9 | [logic_tree]
10 | source_model_logic_tree_file = source_model_logic_tree.xml BFEET A 7YY —
11 | gsim_logic_tree file = gmpe logic_tree.xml HEESH Ty 7V —
12
13 | [erf]
14 | width_of mfd bin=0.1 ~ 7 =F 2 — RPUEEE AT DL Fr
15 | rupture_mesh_spacing = 2 RIS R R W B T L & 4
95 A A (km)
16
17 | [site_params]
18 | reference vs30 value = 760.0 Vs30(m/s)
19 | reference vs30 type = measured Vs30 D51 7
20 | reference_depth_to 2ptSkm_per sec = 5.0 Vs=2.5km/s & 725X (km)
21 | reference_depth_to 1ptOkm_per sec = 100.0 Vs=1.0km/s & 7255 X (m)
22
23 | [correlation]
24 | ground_motion_correlation_model = HEREH ETT v
25
26 | [hazard calculation]
27 | random_seed = 113 LD — FE
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28

29
30
31
32
33
34

35
36

T AN

Bl

intensity_measure_types_and_levels = {"PGA": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.025)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.05)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.1)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.2)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.5)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(1.0)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(2.0)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13]}

truncation_level = 3.0

maximum_distance =200

investigation_time = 50.0

[hazard outputs]

hazard maps = true
uniform_hazard spectra = true
poes = 0.1 0.02

FHE 75 HBENEIE & = DS
PERCEIRIFIZIZ, { ) [], 7 B>
VR EDXL ) XFEE L CEL
(ZG0 T BB D S

I ER S DA R L ~L
AR D IR R
& A e 2R D it T

NYP— =y 7O
uhs DH S
IR ER 10%, 2%

*EUAITIEIR L72 GSIM 12 L » T, HHOFHESE N7 5

J74J)L 3.6.7 Classical PSHA (Point source) TEATAERETILADSyH VI —

10
11
12
13

774
T 7 ANV A
<?xml version="1.0" encoding="UTF-§8"?7> XML B =

<nrml xmlns="http://openquake.org/xmlns/nrml/0.5">
<logicTree logicTreeID="1t1">

<logicTreeBranchinglLevel branchingLevelID="bl1">

—_n

<logicTreeBranchSet uncertainty Type="sourceModel"
branchSetID="bs1">

<logicTreeBranch branchID="b1">

<uncertaintyModel>source_model.xml</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
</logicTree>
</nrml>

nrml: NRML Bi#g % 7
xmins: XML 44 RijZE[#]
logicTree: 27> 7>V U —
logicTreelD: ID"1t1"
logicTreeBranchingLevel: 7 7 >
T L r
branchingLevellD: 1D"bl1"
logicTreeBranchSet: 77 > F & v
branchSetID: ID"bs1. uncertaintyType:
sourceModel
logicTreeBranch: 7 7 > F
branchID: 1D b1"
uncertaintyModel: HfEE 1T
source_model.xml
uncertaintyWeight: #7413 1.0
logicTreeBranch #& T & 7
logicTreeBranchSet #& T #
logicTreeBranchingLevel #& T & 2
logicTree #& T & 7
nrml & T X 7
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J74)L3.6.8 Classical PSHA (Point source) C{FERdT AthEESFAXO S vy

10
11
12
13

S O 03

11

12
13

14

I)—=T74I)L
TrANVAE #A
<?xml version="1.0" encoding="UTF-8"?> XML &5

<nrml xmlns="http://openquake.org/xmlns/nrml/0.5">
<logicTree logicTreeID="It1">

<logicTreeBranchingLevel branchingLevelID="bl1">

—n

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs1" applyToTectonicRegionType="Active
Shallow Crust">

<logicTreeBranch branchID="b1">

<uncertaintyModel>AkkarBommer2010</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
</logicTree>
</nrml>

nrml: NRML 4% 7
xmins: XML 44 12 [#]
logicTree: 2> 7> —
logicTreelD: ID"1t1"
logicTreeBranchingLevel: 7 7
T L r
branchingLevellD: 1D"bl1"
logicTreeBranchSet: 77 > F & v k
branchSetID: ID"bs1. uncertaintyType:
gmpeModel,
applyToTectonicRegionType: 3
L7207 b=y 7 & A 71X Active
Shallow Crust
logicTreeBranch: 7 7 > F
branchID: 1D b1"
uncertaintyModel: ~HEE M X
AkkarBommer2010
uncertaintyWeight: B /(3 1.0
logicTreeBranch & T & &
logicTreeBranchSet #& T & 7
logicTreeBranchingLevel #& T & 7
logicTree #& T4 7
nrml ¥ T X 7

J74J)L3.6.9 Classical PSHA (Point source) THERTAERBRETILI 7SI

TZ7ANVHE L]
<?xml version='1.0' encoding="utf-8'?> xml &

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model Containing a
Point Source">

<sourceGroup name
Crust">
<pointSource id="2" name="Point Source"
tectonicRegion="Active Shallow Crust">

g1" tectonicRegion="Active Shallow

<pointGeometry>
<gml:Point>
<gml:pos>84.4 27.6</gml:pos>
</gml:Point>
<upperSeismoDepth>20.0</upperSeismoDepth>

<lowerSeismoDepth>50.0</lowerSeismoDepth>

</pointGeometry>
<magScaleRel>WC1994</magScaleRel>

<ruptAspectRatio>1.5</ruptAspectRatio>

nrml: NRML Btk % 7

xmlns: XML 44 Rij Z2[#]

sourceModel: FEJRET /L7 7 A /L
name: {72

sourceGroup: =R N—7
tectonicRegion: 77 h=> 7 A7

pointSource : Point Source % {#
name: FHHIFLH, tectonicRegion:
T h=v 7 ZA 7L Active
Shallow Crust

pointGeometry: Point 4 A kU

gml:Point:

gml:pos:{EJE 84.4 | $5/¥ 27.6 £

gml:Point $& 17 % 7

upperSeismoDepth: HIFEF/E Fimig
& 20(km)

lowerSeismoDepth: HiZEFAE T i
& 50(km)

pointGeometry #& T & 7

magScaleRel: 27—V > 7 H|IX

WC1994

ruptAspectRatio: W& D7 2~
T 1S

124




15

16
17

18

19

20

21

22
23
24
25
26
27
28
29
30
31
32
33

TZrANVHE

Bl

<truncGutenbergRichterMFD aValue="3.0" bValue="1.0"
minMag="5.0" maxMag="7.0" />

<nodalPlaneDist>
<nodalPlane probability="0.2" strike="265.0" dip="90.0"
rake="90.0" />
<nodalPlane probability="0.2" strike="275.0" dip="90.0"
rake="90.0" />
<nodalPlane probability="0.2" strike="285.0" dip="90.0"
rake="90.0" />
<nodalPlane probability="0.2" strike="295.0" dip="90.0"
rake="90.0" />
<nodalPlane probability="0.2" strike="305.0" dip="90.0"
rake="90.0" />
</nodalPlaneDist>
<hypoDepthDist>
<hypoDepth probability="0.2" depth="25.0" />
<hypoDepth probability="0.2" depth="30.0" />
<hypoDepth probability="0.2" depth="35.0" />
<hypoDepth probability="0.2" depth="40.0" />
<hypoDepth probability="0.2" depth="45.0" />
</hypoDepthDist>
</pointSource>
</sourceGroup>
</sourceModel>
</nrml>

truncGutenbergRichterMFD: G-R HIl
WAL v T =F o — NRIEER A
avalue: 3.0, bValue: 1.0, minMag: 5.0,
maxMag: 7.0
nodalPlaneDist: Wil iDL 6>
nodalPlane: [¥7/& &
probability: 38/EMER, strike: IR,
dip: KL, rake: XV £
A 90 B2, §7~< 1 £4 90 FEIX[EE T,
A3 265 FE, 275 FE, 285 £, 295
BE. 305 FE D Wi i OFE AR D34
20%

nodalPlaneDist $& T & 7
hypoDepthDist: FEJRIEZ DI H D&
hypoDepth: %S

probability: &AM, depth: RS
R & 25km, 30km, 35km, 40km, 45km
DIEATER DA 20%

hypoDepthDist #& T & 7
pointSource #& T % 7
sourceGroup #& T % 7
sourceModel #& T % 7
nrml $&T & 7

ZOHITIZ. 77 AN366 CRLIEREZT 7 ANE. T 7AN36TEBLOT7 7 1/13.6.8

TRLEER Yy 7Y V=T 7 A)b, 7741369 TRLIE
ST — N 21T 9,
BRET ARy 7Y U —T 57 AL (7741367 FIZFRId L5 ITERET LV

BIRET VTR Yy 7 —fifi & LT 5

H=

X7 7 4L3.69 D1 SDOITHHN EHEOE

RIRET VZHE, e

GEIX. 77 AN36 @R LIZE DT, T AN36TD6IITTRDOLIRT T T %
H oD L, BEAZRLT 1.0 &5 XOICERT L, HEOBRRET VEMAL

GRS

TJ74I)L3.6.7(a)

10

. 145 FEFREmIIHIE

*E%IO)EIE:ET)béEﬁj_éEIﬁ:ET}LD

BN — REENTZ D 3] (p.210~) THIITT D

'y I)—TF7A)L

T ANNEE

Bl

<logicTreeBranchSet uncertainty Type="sourceModel"
branchSetID="bs1">

<logicTreeBranch branchID="b1">

<uncertaintyModel>source_model 1.xml</uncertaintyModel>
<uncertainty Weight>0.5</uncertainty Weight>
</logicTreeBranch>
<logicTreeBranch branchID="b2">

logicTreeBranchSet: 77 > F ¥ v k
branchSetID: ID"bs1. uncertaintyType:
sourceModel

logicTreeBranch: 7 7 > F
branchID: 1D b1"

uncertaintyModel: A E M X

source_model 1.xml

uncertaintyWeight: FE 713 0.5

logicTreeBranch TR

logicTreeBranch: 7 7 > 5
branchiD: 1D bl1"
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T ANVAE #A
11 uncertaintyModel: RfEEMEI
<uncertaintyModel>source_model 2.xml</uncertaintyModel> | source model 2.xml
12 <uncertainty Weight>0.5</uncertainty Weight> uncertaintyWeight: 7% 0.5
13 </logicTreeBranch> logicTreeBranch #& T & 7
14 </logicTreeBranchSet> logicTreeBranchSet #& T & 2

fli kDD, SEIOFHEATIL, BRETAFOWBET LEH 1 2DOHE L TNDHH,
VEIE CTHIEET V2 BINT 2 2 ENTE D, EERE LT, 77 14/13.69 OEFRE
TIVHIZHRE & D tectonicRegion (ZxfIid™ 2 #HIFESE) T RIS 7 7 A /L 3.6.8 DHIEEE T
Npayy 7 ) —RIFET D NERD D,

Classical PSHA DOFRE TlL, RE 7 7 A /MIZBW T, mean hazard curves 2B LW
quantile_hazard curves ZEOREH TE LN, BY Y 7YV U —IZXHRKKEN 118Y ThD
AEIOFHFETITEERB 2N, ZORET 7 A VHFTIHERRE L TR,

% < DFGEIT Scenario Case DFFHEIRF & [FEETH 273, source_model_logic_tree_file 2544

(7741366 H 10{TH). gsim logic tree file 2%k (R 1117H). FHET 2 BB R
L ZDIE X &5k 9% intensity measure_types and levels %% ([F] 28 47 H) . iRl % 5t
F9 2 TH 5 investigation_time 224X ([ 3147H) BLUERE LioWEEMEEELFRET
% poes 224 (F1361TH) ZEUNIFLR T H2LENH S,

ZOFITIE, BiEme~ 2/ =F 2 — FEIIMSZOEBRES DXL X 2 EHEE L TV
L0 (77403699 16~2917), —EIZIRE 255 1X. probability=1.0 (2 LT, WFiLae
—ORIFRETIIT L,

Classical PSHA OFHHE CIE, " — K —7 137 74V b T &b, ~"YF—FK~vw
TR, AT = RAXZ RV EHD L WS AIZIE., hazard maps 2 S
uniform_hazard_spectra 2244 (7 7 A /L 3.6.6 1134, 359TH) % true [T HHLERH 5,

2) EEAE
FHEJFIEIE 1341 WebUL IZ XL B FEAT) (p8l~) BEW 342 a~vr RIAM 128D
FHREITHIED (p90~) ITRLIEEBY THD,

3) EFEHER

Classical PSHA IZ X HFHETIX, RETZ 7 A VHDONRT A =X DRREB LR Y v 7Y
U —TORBEIZ Lo THEEOHEBRPIH I Shb, SEOHETIE, vYy 7Y —iZ
1 RETHLZ L, "= —7 NP =Ko TBILR AP — RAXT L
DOHBHAEFRETH D, FHEMERITHNOFEE T L1, csv AL nrml AL, geojson
BXOnpz IBD 4 X7 =2 THHRRETH D (F£3.62), nY v 7Y U — R LERS
=T NZONWTIE, esv B TH IS 5D,
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% 3.6.2 Classical PSHA (Point source) MEtE#HEDEHEX—&

HE/ER 4 Rl HiIw=
NPF—RFH—F hcurves nrml FE =
A Ry S hmap csv R ‘
. geojson Z=

—HNP—FZAT Fv | ubs npz T2
a2y 7YY —sRA realizations )

- - csv JEE
=R — sourcegroups

*RFIET 74 hTHAI SRS

cesv BT 7 A VI Y 7 b =7 2 L TRYEZAT 5, nrml BT 7 1 41T
OpenQuake P ENEMR LY — A2 L T35 Z & NA[RETH 5, OpenQuake B
HEDPMERK LTz — & TR L3RRS R O F1 2 X 3.6.20 12777,

[ Location: 84.403523 E, 27.328282 N UHS with a 0.1 PoE in 50.0 Years Hazard Map with a 0.1 PoE in 50.0 Years

2 Location: 84.403523E, 27.328282N
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& w0 K 0535
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a
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2 10° 000,
T 10 10 10? 10° 10* 00 05 10 15 20 000
PGA (9) Period (s) BI'E ®°E 8'E BIE 85E  B6°E 81

X 3.6.20 HA#HEEE®DH (Classical PSHA (Point source))
E: NY—Fh—TJ th: —HNYF—FRRH ML, A NF—F3y T
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3

Classical PSHA (Simple fault source)

YR 1Z | Fault sources with floating ruptures D E=EJRE 7 /L2 X % Classical PSHA D FHHE 1] % 3t
B9~ %, Fault sources with floating ruptures ® 9 5. & o & & HffiZe Simple fault source % i
M4 2,

1

WELRI7A4IL

Classical PSHA (Point source) & [Al4£(Z, OpenQuake-engine £/ TD 7O DFKTE T 7 A /L &
BRET ARy 7Y ) —BIUOMEBEEBET L rn Yy 7Y U —P0EE LD,

L.
2,
3,

BIRET Yy 7Y ) —NTHE

50

o) —T 7 A VITE

BEZ 7 AN (7714 3.6.6)

BEEFAOD Y 7YY —T 7 4L (7741 367)
WEHET Ay IV —T 74 (77 A)3.68)

SNHERET IV (7740 3.6.10) b FELMLIEL R

ZITHEH, RET AN, BRET LAY v IV —T A MBI OMESTET Lo

SRET AR Yy 7Y ) —RBIOMEHTET L 0y IV T —

[(2) Classical PSHA (Point source) | (p.122~) E[RIL7 7 AN (7741 3.6.6, 77 A

V36T BIOT7 741 368) AT,

BETNVE T 7413610 1277,

BREF L0 Y7 )~ THES D%

774)L3.6.10 Classical PSHA (Simple fault source) TFERTAEEETIL

(oI e

11
12
13
14

15

16

\

274
TZ7ANVAE HH
<?xml version='1.0" encoding="utf-8'?> xml &5

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model Containing a
Simple Fault Source">
<sourceGroup name="g1" tectonicRegion="Active Shallow
Crust">

<simpleFaultSource id="3" name="Simple Fault Source"
tectonicRegion="Active Shallow Crust">

<simpleFaultGeometry>
<gml:LineString>
<gml:posList>
85.727.3
83.827.8
</gml:posList>
</gml:LineString>
<dip>90.0</dip>
<upperSeismoDepth>20.0</upperSeismoDepth>

<lowerSeismoDepth>50.0</lowerSeismoDepth>

</simpleFaultGeometry>

nrml: NRML (4% 7
xmins: XML 44 12 [#]

sourceModel: EJRET V7 7 A L
name: 1 B 723

sourceGroup: EJi 7 N —7
tectonicRegion: 77 h=> 7 4 A7

simpleFaultSource : Simple fault
name: FHHIFH, tectonicRegion:
T h=v 7 ZATL Active
Shallow Crust

simpleFaultGeometry: Simple fault

gml:Point: #%

gml:posList: (ZEFHRD U A b

BRI ORI 85.7 . RHE 27.3
RO OFEE 83.8 B, AL 27.8 [

gml:posList #& T % 7

gml:LineString #& T & 7

dip: R 90

upperSeismoDepth: HIFEF/E Fimig
& 20km

lowerSeismoDepth: HiFEFAE T i
& 50km

simpleFaultGeometry #& 7T & 7
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TrANVAE #A
17 <magScaleRel>WC1994</magScaleRel> magScaleRel: A7 — U > 7 HIi
WC1994
18 <ruptAspectRatio>1.5</ruptAspectRatio> ruptAspectRatio: WiE i dD 7 A~7
MERIZ 1.5
19 <truncGutenbergRichterMFD aValue="3.0" bValue="1.0" | truncGutenbergRichterMFD: G-R H||
minMag="5.0" maxMag="7.0" /> IS < 7 =F o — RBEERSS AR
avalue: 3.0, bValue: 1.0, minMag: 5.0,
maxMag: 7.0
20 <rake>90.0</rake> rake: <0 £ 90 &
21 </simpleFaultSource> simpleFaultSource & T % 7
22 </sourceGroup> sourceGroup #& T % 7
23 | </sourceModel> sourceModel #& T & 7
24 | </nrml> nrml #& T X 7

ZOFITIE. 77 ANB6.6 IR LTERET 7 ANE T 7AN3.6TBLRT 7 A/13.6.8
WRLTEEa Y v 7 U —T 7 A VIR, MEEGRIIHIE N — N 2175, %< O
JE1X Classical PSHA (Point source) ERIERTH Y, BIRET VT 7 A VDI ERIR D,

2) EEAE
FHEHIET 1341 WebUIL IZXK 25 T) (p8l~) BIW 1342 a~wr R4t kb
FHREITHIE] (p90~) ITRLTEEBY TH D,

3) EEHER

Classical PSHA |2 X DRFHEAERIT, W7 7 A VP ONRT A =ZDIFEB LI Tr Y v 7
YU —TORBEIC L > THEEOFHEB RN/ SN D, AEIOFHETE, vy sy —
F1IRETHLZ LD, "= —T7 "PF—= Ry T7BLO—FEAYF— 27 |
IVOBZRDBHEFRRETH H, tHEMAERITHDOREE T L2, csv B, nrml 2, geojson &2
REBLX P npz BXD 4 X% — THAOARETH D (37 3.6.3),

x3.6.3 HHER—E

AR &Rl HAER
NF—RKH—7 hcurves nrml =
/\-]ji.__ ]\\‘-7 v 7" hma CSv ﬂ:zit
- P geojson JEZ

— AP — RAZ bV | ubs npz
0y 7YY =R lizati

‘./ /\ )o 7 realizations esv Jk
BRI N—7 sourcegroups

*RFEIZT 74V FCHAEND

esv B TZ 7 A MITIHAY 7 b =7 E2EH L CEIEEIT 5, nrml BT 7 A LiX
OpenQuake FAFEE 3MER L7 — L2 L T 5 Z & 25 A[RETdb 5, OpenQuake B
FEDMER L= — L& AW THE LT3 ERE R of 21 3.6.21 IZ5RT,
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Location: 84.403523 E, 27.328282 N UHS with a 0.1 PoE in 50.0 Years Hazard Map with a 0.1 PoE in 50.0 Years
Location: 84.403523E, 27.328282N

3

009

AN

)

o o
g 8
2 8

006

§ 8 8§
Spectral Acceleration (g)
°
13

Probability of Being Exceeded in 50.0 years

°
2
8

8

107 10° 10 00 05 10 15 20
PGA (9) Period (s) BI°E  ®'E GFE B'E BS°E  B'E  BI'E

X3.6.21 HAO#ER®DHF (Classical PSHA (Simple fault source))
B NY—Fh—TJ, th: —BNF—KRARH ML, H: "\F—FK3v T

ZEZD7=%, [(2) Classical PSHA (Point source) | (p.122~) (23 T, Point Source % {3
LC, WiglZ 1H (77 A1 3.69H 152817424 H) & LIGEE (77 4/13.611) O
FHEMREX3.622 1R Lic, HEZ 7 AMIFECHOEMEH L, WiEm o EIXIEIF
CEIRBEEL LTWVED, BFRET VOREHFEOENT, HEMENPREIRERDL D
LR TE D,

Z274J)L3.6.11 (2) Classical PSHA (Point source) MERETILDS L., MiEEZE
TEHELEERETIL (274)L3.6.9%R)

T7ANVHE B
1 | <?xml version="1.0" encoding="utf-8'?> xml &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml: NRML B4 % 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiiZe R
3 | <sourceModel name="Example Source Model Containing a sourceModel: EJRET /L7 7 A )V
Point Source"> name: 8.7 35000
4 <sourceGroup name="gl" tectonicRegion="Active Shallow | sourceGroup: =i/ /L —7
Crust"> tectonicRegion: 77 N=v 7 2 AT
5 <pointSource id="2" name="Point Source" pointSource : Point source
tectonicRegion="Active Shallow Crust"> name: FHHIFH, tectonicRegion:
T h=v 7 ZATL Active
Shallow Crust
6 <pointGeometry> pointGeometry: Point
7 <gml:Point> gml:Point: i
8 <gml:pos>84.4 27.6</gml:pos> gml:pos: IR 84.4 & HEJE 27.6
i3
9 </gml:Point> gml:Point #& T & 7
10 <upperSeismoDepth>20.0</upperSeismoDepth> upperSeismoDepth: HIFEF/E Fimig
X 20. 0(km)
11 <lowerSeismoDepth>50.0</lowerSeismoDepth> lowerSeismoDepth: HIFEFE A4 T i
& 50.0(km)
12 </pointGeometry> pointGeometry #& T & 7
13 <magScaleRel>WC1994</magScaleRel> magScaleRel: 25—V > 7 HIlix
WC1994
14 <ruptAspectRatio>1.5</ruptAspectRatio> ruptAspectRatio: Wi/ D7T A~
EEIE 1S
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Probability of Being Exceeded in 50.0 years

Probability of Being Exceeded in 50.0 years

15

16
17

18
19
20

21
22
23
24
25

TZrANVHE

Bl

<truncGutenbergRichterMFD aValue="3.0" bValue="1.0"
minMag="5.0" maxMag="7.0" />

<nodalPlaneDist>
<nodalPlane probability="1.0" strike="285.0" dip="90.0"
rake="90.0" />

</nodalPlaneDist>
<hypoDepthDist>
<hypoDepth probability="1.0" depth="25.0" />

</hypoDepthDist>
</pointSource>
</sourceGroup>
</sourceModel>
</nrml>

truncGutenbergRichterMFD: G-R HI
IZHADL < 7 =F 2 — RRIER
aValue: 3.0, bValue: 1.0, minMag: 5.0,
maxMag: 7.0
nodalPlaneDist: [KJ&E i DX 5> &
nodalPlane: 73 i
probability: F/EMEZR, strike: FE I,
dip: {ERL, rake: XV £
fEURE 90 BE, 971 4 90 FE, A 285
& DWW i O FEERER DS 100%
nodalPlaneDist #& T & 7
hypoDepthDist: FEJRIEE DI H D&
hypoDepth: FEJFIE X
probability: FEAEREZR, depth: RS
PR S 35km DFEEMERNH 100%
hypoDepthDist #& T & 7
pointSource ¥& T # 7
sourceGroup #& T % 7
sourceModel & T & 7
nrml $&T X 7

Location: 84.403523 E, 27.328282 N UHS with a 0.1 PoE in 50.0 Years
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3.6.22 HHOKERDLLE
L+ : Classical PSHA (Simple fault source) MDEtEFER
T : Point Source ZAWWTHIBEZ—#K & L-1BE

i
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(4) Event-based PSHA

Wiz, T(3) Classical PSHA (Simple fault source) | (p.128~) T L7=EIRET /VIZ &
% Event-based PSHA D &35 2 54HH 9 5, Event-based PSHA (T L A fi#4 L. Classical PSHA
DFFHT L IXRT2 Y | BN BOMBENIGZ5H T 5, SR SNTZZHEOMBERSE ) HE
YTANREERND LT, RRRRMET — 2 & LTREET 5 Z LT D,

N REGI7AIL

Classical PSHA & [F£EIZ, OpenQuake-engine EITD 72D DFXE T 7 A Vv L BIRET /L1
Uy V) —BLUHMIESET L e Yy 7YY RN LR S,

1. BEZ7A0V (77A/13.6.12)

2. BEET ATy IV Y= 740 (774367

3. WEBETET AR Yy 7YY —=T 57 A0 (77 4/L3.68)
BRRET AR Yy 7Y ) —NTHRESNDOEIRET LV (T 74/ 3.6.10) bELMLELR
Do BRET VR Yy 7Y ) —BILUOHMETFHET L ey y 7Y U —E1(2) Classical PSHA
(Point source) | (p.122~) , BIRET /L7 7 A /LiL, [(3) Classical PSHA (Simple fault source) |
(p.128~) ERIL 77 AN (77 A1V3.6.7. 77 A4/V3.68, 77A4/13.6.10) =FEHT 5,
ASEIOFAETHEMTOIRET 74 Va2 (77 4/13.6.12) IT5RT,

774JL3.6.12 Event-based PSHA CEHT BB ET7AIL

T ANVAE #A
1 | [general]
2 | description = Event Based PSHA calculation with Simple fault | FHA5E
3 | calculation_mode = event based E— FOER
4
5 | [Hazard site]
6 | region =80 26, 88 26, 88 31, 80 31 FHEMEIRE D o~ XY THRIEE)
7 | region_grid_spacing =2 region i [ PN 0D B 5 b S 0D 1 - (km)
8
9 | [logic_tree]
10 | source_model_logic_tree_file = source_model_logic_tree.xml BFEET A 7YY —
11 | gsim_logic_tree file = gmpe logic_tree.xml HEESH Ty 7V —
12
13 | [erf]
14 | width_of mfd bin=0.1 ~ 7 =F 2 — RPUEEE AT DL Fr
15 | rupture_mesh_spacing = 5 WrE &7 WAERRED A v o 2 43 E1
A X (km)
16
17 | [site_params]
18 | reference vs30 value = 760.0 Vs30(m/s)
19 | reference vs30 type = measured Vs30 D51 7
20 | reference_depth_to 2ptSkm_per sec = 5.0 Vs=2.5km/s & 725X (km)
21 | reference_depth_to 1ptOkm_per sec = 100.0 Vs=1.0km/s & 7255 X(m)
22
23 | [correlation]
24 | ground motion_correlation model =
25
26 | [Hazard calculation]
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T ANV Bk

27 | random_seed = 113 IAHD L — N

28 | intensity_measure_types_and_levels = {"PGA": [0.005, 0.007, | F-& 7 3 HZ&# X

0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103, | HhEZdE)#h & DHME b LFE 70 5
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.025)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.05)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.1)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.2)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.5)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(1.0)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(2.0)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13]}

29 | truncation_level = 3.0 BIWFE R 34 O F H{L~v
30 | maximum_distance = 500 FHR9 D R IR

31 | investigation_time = 50.0 FE A e 2R D RS

32

33 | [event based params]

34 | ses_per_logic_tree_path=100 EHLEL D[R %L

35

36 | [hazard outputs]

37 | ground _motion_fields = true GMF D7)

38 | hazard curves_from gmfs = true GMF 2> 6 DO — R A —7 % H )
39 | hazard _maps = true NP — R~ TOHN

40 | poes=0.10.02 FBIRAER 10%., 2%

ZOHITIE., T7ANB6I2DRET 7 ANET 7 AN36TEBLINT 7 A4/ 3.6.8 D4
a7V V=77 A0, 77 AIL3.6.10 DEIRET VK., HERGHIHE N — NiE
Hra17 9, %< OFGEIX Classical PSHA & [FEfETdH 523, ses_per_logic_tree path 2541 (7
7 AN 3612 344TH) ZFE L, MEHUE OB ZRET 5, T2 7 WL niRIl L0 fiE
F AN KD 2 728 B D 22T FUTERUITE < R Z T UL L0l e 72 5,
ZuE, HREICRRR2D 2 LIEE I ETHRL,

2) FEAE
SHETEIL 1341 WebUI (2 X 5347 (p8l~) BLW 342 a~r RKIA ik
FHEIATHIE (p.90~) ITRLIZEBY THD,

3 FEHR

Event Based PSHA (T & D EEAIRIT, BET 7 A VT DONT A —=ZDfREL LI VPR Y Y
70 ) —TORBIC L > THEEOFEMREN ) Sh D, AFEOFHETIE, vy Y)Y
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—XIRETHLZ LD, NF—=RFI—T7 "F—= R~y TBLO—FA Y — F A7
MLOZPFHREARETH 5, FHEMERIIH N OREE T &2, csv B & nrml FEE, geojson
B npz B D 4 % — THARETH D (£ 3.64),

% 3.6.4 Event-based PSHA DH H{tE—%

HE/ER 4 il HiJi
nrml FE=

MR R & D43 Ah gmf data csv B
npz 5

NWP— R —7 hcurves nrml JEZ =4

NYP— K2y hmap esv B

. geojson JEE

—fFENYP— R AT R | ubs npz K2

Wiger T —% rup_data

Yy ) =R realizations csv =

BRI NV—T sourcegroups

csv B TZ7 7 A VT Y 7 b =7 &#EH L CTEUEZEIT S, nrml X7 7 14 Vi
OpenQuake BAFEE DMERK L2y — V2 H L CILT 5 Z ERAEETH D, Kb L7-tHH
FEROF 2 X 3.6.23 127,

0 Location: 134.897000 E, 35.356100 N Hazard Map with a 0.1 PoE in 50.0 Years

31°N
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01258
=
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0075

0.050

Probability of Being Exceeded in 50.0 years

0.025

PEESS——————— 0000
PGA(g) 8I°E  8°FE B3 BAE  G°E  B°E  BIE

3.6.23 Event-based PSHA MEtE#ER
E NY—Fh—J, & n"Y—Fvyv7

SEDT-®, ses_per_logic_tree path %% 10, 100, 1000 & L7235 0OFHEERE 1(3)
Classical PSHA (Simple fault source) | (p.128~) (2 X B EtEME R ZX 3.6.24 IZZNE IR,

BIRET N T 7 A NREET 7 A4 /VI1E, 1L AL [(3) Classical PSHA (Simple fault
source) | (p.128~) EL[RIERDH D EEH L TV D)3, ses per logic tree path ZEE DA THEF
NI D 2 LR TE 5, FHEICET ZIEMIIC OV T, Classical PSHA DA 1L, 626
¥, Event -based PSHA D551, ses_per logic_tree path MfEA 10 T 32 >, 100 T 132 £,
1000 T 312 fb & 72> TV DA, ses per logic tree path DfEAY 1000 DA THILHR L TV
LEEFFRRNED, RVZVHTOFREPLETHDL LB R D,
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ses per logic tree path =10

Location: 84.403523 E, 27.328282 N
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ses per logic tree path = 1000
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3.6.24 Event-based PSHA & Classical PSHA METE#ER D HLER
i

NF—Fh—J, H: \F—Fvv T
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(5) Disaggregation
AN — REHT D 5% 12 Disaggregation D FFHE A fif#ii 9%, Disaggregation [/ — RO
RO Z L TH D,

1 BEGI7AIL

OpenQuake-engine FEITD =D DEET 7 A /N EERET VY v 7V ) —k L OHER
ETNART IV Y —BNE LD,

1. REZ7AN (77 4/13.6.13)

2. BRETNARY IV IV —=T7 AL (77A/3.6.7)

3. MEEIET ARy Y =T 7 AL (77 A/L3.6.14)
BIRET ARy 7Y ) —NTIHRESNDIERET NV (7740 3.6.15) bELMLELR
5, WEBET Ve Yy 7> —iX I(2) Classical PSHA (Point source) | (p.122~) LR L
T AN (T 7AN367) #EHT D, SEOHETEHTLIRET 7 AV, HEBTT
naTy IV =7y ANBILOWERET VI 7 A VET 74V 3613, 77 A/ 3.6.14
BLOYT7 7 A1 3615277,

J774)L3.6.13 Disaggregation CERTAIHZETI 7M1/l

T ANVAE B
1 | [general]
description = Disaggregation calculation with Source Model e

containing an Area Source and a Simple Fault Source
belonging to different tectonic region types

3 | calculation_mode = disaggregation E— ROER

4

5 | [sites]

6 | sites=0.5-0.5 FA &R THE
7

8 | [logic tree]

9 | source_model_logic tree file = source_model_logic_treexml | BFEET L a7V —

10 | gsim_logic_tree file = gmpe logic tree.xml HEESH TRy 7V —

11 | number of logic_tree samples =0 0y 7YY — I _TEH

12

13 | [erf]

14 | rupture_mesh_spacing =2 RIS R R I W B T L & 4
95 A A (km)

15 | width_of mfd bin=0.1 ~ 7 =F 2 — RPUEEE AT DL Fr

16 | area source discretization = 5.0 area source DEEHALY A R (km)

17

18 | [site_params]

19 | reference vs30 type = measured Vs30(m/s)

20 | reference_vs30_value = 600.0 Vs30 D51 =7°

21 | reference_depth _to 2ptSkm_per sec = 5.0 Vs=2.5km/s & 7235 (km)

22 | reference_depth_to 1ptOkm_per sec = 100.0 Vs=1.0km/s & 725 %X (m)

23

24 | [hazard calculation]

25 | random_seed = 23 SO — NME

26 | investigation_time = 50.0 F& AR DRI
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intensity_measure_types_and_levels = {"PGA": [0.005, 0.007, | 7157 3 H1ZEE)HH X

0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103, | #ZEE)#h S DFhE b L L 70 5
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13]}

truncation_level = 3 GITIERR 3 DA L~r
maximum_distance = 200.0 FHR D AR IR
[disaggregation]

poes_disagg = 0.1 fehin = ko

mag_bin_width = 1.0 ~ 7 =F a— ROLGFEDZ 7
distance_bin_width = 10.0 BREE D 53 iR D I

coordinate_bin_width =0.2
num_epsilon_bins =3

JERED 53 FR DA F-
epsilon D%

*ELARITIRIR L72 GSIM IC Xk » T, fEHOFESEE N R 5

774)3.6.14 Disaggregation CHEAT HIMEHFRARXO S YOIV I—T74IL

10
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T7ANVAR L]
<?xml version="1.0" encoding="UTF-8"?> XML BE&

<nrml xmlns="http://openquake.org/xmlns/nrml/0.5">
<logicTree logicTreeID="It1">

<logicTreeBranchingLevel branchingLevelID="bl1">

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs1" applyToTectonicRegionType="Active
Shallow Crust">

<logicTreeBranch branchID="b11">

<uncertaintyModel>ChiouYoungs2008</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
<logicTreeBranchinglLevel branchingLevelID="bl2">

—"

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs2" applyToTectonicRegionType="Stable
Continental Crust">

<logicTreeBranch branchID="b21">
<uncertaintyModel>ToroEtA12002</uncertaintyModel>

<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>

nrml: NRML B4 4 7
xmlns: XML 44 RijZ2[#]
logicTree: 23> 7>/ Y —
logicTreelD: ID"1t1"
logicTreeBranchingLevel: 7 7 > 5
T
branchingLevellD: 1D"bl1"
logicTreeBranchSet: 77 > Ft > |
branchSetID: ID"bs1”,
uncertaintyType: gmpeModel,
applyToTectonicRegionType: i 3
577 b= 7 %A 71X Active
Shallow Crust
logicTreeBranch: 7 7 > F
branchID: 1D b1"
uncertaintyModel: HEE 1T
ChuouYoungs2008
uncertaintyWeight: /% 1.0
logicTreeBranch #& T % 7
logicTreeBranchSet #& T & 7
logicTreeBranchingLevel #& T & 7
logicTreeBranchingLevel: 7 7 5
VA%
branchingLevellD: ID"bl1"
logicTreeBranchSet: 77 . 5t > |
branchSetID: 1D"bs2”
uncertaintyType: gmpeModel,
applyToTectonicRegionType: i 3
577 h=v 7 %A 7% Stable
Continental Crust
logicTreeBranch: 7 7 > F
branchID: 1D b1"
uncertaintyModel:
e EMEIE ToroEtA12002
uncertaintyWeight: T 713 1.0
logicTreeBranch #& T & 7
logicTreeBranchSet #& T #
logicTreeBranchingLevel ¥ T % 7
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</logicTree> logicTree #6 T % 7
</nrml> nrml $&T X 7
J74I)L3.6.15 Disaggregation THEAT IERETILI7AIL
TZ7ANVAE B
<?xml version="1.0" encoding="utf-8'?> xml E5

<nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model Containing an
Area Source and a Simple Fault Source belonging to different
tectonic region types'>

<sourceGroup name="g1" tectonicRegion="Active Shallow
Crust">
<areaSource id="1" name="Area Source"
tectonicRegion="Stable Continental Crust">

<areaGeometry>

<gml:Polygon>
<gml:exterior>
<gml:LinearRing>
<gml:posList>
-0.5-0.5
-0.3-0.1
0.1 0.2
0.3-0.8
</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
<upperSeismoDepth>0.0</upperSeismoDepth>

<lowerSeismoDepth>10.0</lowerSeismoDepth>

</areaGeometry>
<magScaleRel>WC1994</magScaleRel>

<ruptAspectRatio>1.0</ruptAspectRatio>

<truncGutenbergRichterMFD aValue="4.5" bValue="1.0"
minMag="5.0" maxMag="7.0" />

<nodalPlaneDist>
<nodalPlane probability="1.0" strike="0.0" dip="90.0"
rake="0.0" />

</nodalPlaneDist>
<hypoDepthDist>
<hypoDepth probability="1.0" depth="5.0" />

nrml: NRML Bi#4 & 7
xmins: XML 4 BijZE [t]
sourceModel: EJRET /L7 7 A )L
name: & HL72 70

sourceGroup: 2 /L—7
tectonicRegion: 77 = 7 XA
areaSource : Area Source
name: T8 L7250, tectonicRegion:
77 b= 27 %A 7L Stable
Continental Crust
areaGeometry: Area A A b U Zff
H
gml:Polygon: 7RV =
gml:exterior: % O AE K
gml:LinearRing: RV = Of
gml:posList: ;R = U X k

gml:posList #& T % 7

gml:LinearRing $& T % 7

gml:exterior #7T &% 7

gml:Polygon #& T 4 7
upperSeismoDepth: HFEF A i

X 0. 0(km)
lowerSeismoDepth: HiFE 54 T i
& 10.0(km)

areaGeometry #& T % 7
magScaleRel: 27—V > 7 H|IX
WC199%4
ruptAspectRatio: Wrgifmd 7 A~7
MR 1.5
truncGutenbergRichterMFD: G-R H
WAL < T =F a— NRIEEE A
aValue: 4.5, bValue: 1.0, minMag: 5.0,
maxMag: 7.0
nodalPlaneDist: W8 DX H DX
nodalPlane: [¥7/&
probability: F/EMEZR, strike: M,
dip: {ERL, rake: XV £
fBURE 90 B2, 970 4 0 B2, FE[A] 0 JiE
D O FEAEFETR D 100%
nodalPlaneDist #& T % 7
hypoDepthDist: FEFIEZ DI H D&
hypoDepth: FEJHE S
probability: F&AEREIR, depth: TRE .
PRES 5km OFEERERDS 100%
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<simpleFaultSource id="2" name="Simple Fault Source"
tectonicRegion="Active Shallow Crust">

<simpleFaultGeometry>
<gml:LineString>
<gml:posList>
1.0-0.5
14 0.0
14 03
</gml:posList>
</gml:LineString>
<dip>30.0</dip>
<upperSeismoDepth>8.0</upperSeismoDepth>

<lowerSeismoDepth>20.0</lowerSeismoDepth>

</simpleFaultGeometry>
<magScaleRel>WC1994</magScaleRel>

<ruptAspectRatio>2.0</ruptAspectRatio>

<truncGutenbergRichterMFD aValue="3.2" bValue="0.9"
minMag="6.5" maxMag="7.5" />

<rake>90.0</rake>
</simpleFaultSource>
</sourceGroup>
</sourceModel>
</nrml>

T rANVNE HH
</hypoDepthDist> hypoDepthDist #& T % 7
</areaSource> areaSource & T ¥ 7

simpleFaultSource : Simple fault
name: fHEL7LFA ., tectonicRegion:

T h=v 7 & A TIE Active

Shallow Crust
simpleFaultGeometry: Simple fault
gml:Point: #%
gml:posList: (ZEFHRD Y 2 K
BERORRE 1.0 B, f#E-0.5 &

R DR 1.4, FEHE 0.0
MERORRE 1.4 £, #8803 &
gml:posList #& T & 7
gml:LineString $& T & 2
dip: fRHFA 30 B
upperSeismoDepth: HiFEFE A 1 g
& 8. Okm
lowerSeismoDepth: H1FE A4 T i
& 20.0km
simpleFaultGeometry ¥ 7T & 7
magScaleRel: A/ — U > 7 H|IX
WC199%4
ruptAspectRatio: W& D7 A~

MERIZ 2.0
truncGutenbergRichterMFD: G-R HIl
IZHADL < 7 =F o — RRIEHS A

aValue: 4.5, bValue: 1.0, minMag: 5.0,

maxMag: 7.0
rake: § XV f4 90 [
simpleFaultSource #& T & 7
sourceGroup ¥& T % 7
sourceModel #& T % 7
nrml &7 X T

ZOFITIZ, 77 AN 3613 ODBFET7ANE, T7AL 367 BIRT7 7 AL 3.6.14

L3613 D 64TH) DAY — ROFSEEIT S,

2)

At

HEARZE
BT 13.4.1

FHREITHIE] (p90~) ITRLTEEBY TH D,

3)

at

SRR

RAERIZOWTIE, 2 2 CI3EKI 5,
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3.6.2 URY
(1) Scenario Damage

T, URIHETFME/H L LT, Scenario Damage D% 5% 7~7, Scenario
Damage (%, Scenario Case (Scenario-based Hazard) (Z & A HUEER I OoAZHH L T,
exposure &7 /L & fragility BT /LA HWT, @MHEREEROLLDOTH D,

N REGI7AIL
OpenQuake-engine (Z X 5 MR TliX, TP — FOFHEEZITV., ZOREKREL D LIC
VARAIOHEEITH Z L2725, Z 2 TlX, Scenario Case % A 7 DO/ W— ROGHRAER %
AWTHEESMEZRD L2, UFOF 4 77 ANBMELRD, A7 ar b LT,
consequence E7 VT 7 A NNEIRETH I EHLAETH D,
1. ZEZ7AN (774 3.6.16)
2. BIEETNVT 740 (T7A413.62)
3. exposure ET /LT 7 A (77 AV 3.6.17)
4, fragility €7V 7 7 AV (757 A/ 3.6.18)
5. (X7 =a kL L7T) consequence ET /T 7 AN (77 A/3.6.19)
BIE 7 7 A /v, exposure BT /LT 7 A )b, fragility €7 /L7 7 A LE LN consequence £
WNT 7 ANET 7 ANV3.617, 77 A/NV3.617. 77 A/ 3618 BLTVT 7 A/ 3.6.19I(Z%
NEIRT, BRET VT 74 0E 13.6.1 (1) Scenario Case| (p.106~) THEHL=7 7
AN 362 ZXDEEMMNT D, "F—FEVRTORET 7 A VW7 7 A0
(job_hazard.ini, job riskini 72 &) &35 Z L HLAMRETH DM, SRIOFHFE TR 7 7
A AT DR E % ek LTz,

J74)L3.6.16 Scenario Damage CHEHT HEHZET 7SI

T ANVAE #A
1 | [general]
2 | description = Scenario Damage calculation with Simple fault SR
rupture

3 | calculation_mode = scenario_damage E— NOFHA

4

5 | [sites]

6 | region_grid_spacing =5 SRR (km)

7 | region = 80 26, 88 26, 88 31, 80 31 HiPH (R AR

8

9 | [erf] Wrfg 7 v
10 | rupture_model file = earthquake rupture model.xml WiEes L7 7 AL
11 | rupture_mesh_spacing = 2 BrE &Y A X (km)
12
13 | [site_params] BT A—H
14 | reference vs30 value = 760 Vs30 (m/s)
15 | reference vs30_type = measured Vs30 D51 =7°
16 | reference_depth _to 2ptSkm_per sec = 5.0 Vs=2.5km/s & 7235 (km)
17 | reference_depth_to_IptOkm_per sec = 100.0 Vs=1.0km/s & 7% 55X (m)
18
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[correlation] BRI ST A —H
ground_motion_correlation_model = HEREHIEETT v

[hazard calculation]
random_seed = 113

gsim = ChiouYoungs2008
truncation_level = 3.0
maximum_distance = 500.0
number_of ground motion_fields = 10

[exposure]
exposure_file = exposure_model.xml

[fragility]
structural_fragility file = structural_fragility model.xml

[consequence]
structural _consequence_file = consequence_model.xml

D — Rl
PR

BIWr B A DA F L1
AREHE (km)
HEEEN S O R E

exposure ET /L7 7 A )b

fragility €7 /L7 7 A /b

consequence T /L7 7 A )b

Z774J)3.6.17 Scenario Damage T{EHAT 5 exposure ETIL T 74 ILD—ER

TZ7ANVAE FH
<?xml version="1.0" encoding="UTF-8"?> XML &
<nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml Bi#G % 7

<exposureModel id="ep" category="buildings">

<description>Exposure Model for Nepal </description>
<conversions>

<costTypes>
<costType name="structural" type="per_asset"
unit="USD"/>
<costType name="nonstructural" type
unit="USD"/>
<costType name="contents" type="per_asset"
unit="USD"/>
</costTypes>
<insuranceLimit isAbsolute="false"/>

-]

per_asset"

<deductible isAbsolute="false"/>

</conversions>
<assets>
<asset id="al" number="1" taxonomy="Wood">

<location lon="83.313823" lat="29.461172"/>

<costs>
<cost type="structural" value="11340"
deductible="0.1" insuranceLimit="0.8"/>
<cost type="nonstructural" value="19845"
deductible="0.1" insuranceLimit="0.8"/>
<cost type="contents" value="5670" deductible="0.1"
insuranceLimit="0.8"/>

exposureModel: exposure £ 7 /L
id: ID "ep". category: 717 3 VU —%
buildings
description: 7
conversions: T2 /N— g kT v
ElvVG
costTypes: = A b ¥ A TOEL
costType: = A & A
name: SYFIINEIEY). FEREEY . =
TV tpe: AANEA T DH
RITEFEZ & unit: BAMIE USD

costTypes $&T % 7

insuranceLimit: {RBR R E4H
isAbsolute: FEXMENTE 7> false

deductible: ZEfR00E %A
isAbsolute: FEXHE 2T false

COI]\’CI’SiQnS %T & 7

assets: asset DS

asset: & JE
id: ==— 27 I23CFHN., taxonomy: 53
HEIIARE, number: 013 1

location: 1\ [& %
lon: ¥%FE 83.313823 ¥, lat: ¥/
29.461172 &

costs: cost DEH

cost: T A |
type: # A T IIMEEY. FEHEEY.
a7 Y value: TifEIE USD,
deductible: YERRGR AR 10%.
insuranceLimit: PRIRIEEEAAIL 80%

141




21
22
23

24
25
26
27
28

10

11

12
13

14

15

16

17

TZ7A VAR Bk
</costs> costs & T X 7
<occupancies> occupancies: occupancy DA

<occupancy occupants="5" period="night"/>

</occupancies>
</asset>
</assets>
</exposureModel>
</nrml>

occupancy: JEF#H
occupants: JEEFE 5. period: WX
"

occupancies & T & 7

asset f& T & 7

assets $& T X 7

exposureModel #& T & 7

nrml &7 X T

J74J)L3.6.18 Scenario Damage T{ERHT 5 fragility ETIL I 7AJL

T7ANVHE A
<?xml version="1.0" encoding="utf-8"?> XML &
<nrml xmlns="http://openquake.org/xmlns/nrml/0.5">> nrml Bi#G % 7
xmins: XML 44 B2 [#]
<fragilityModel assetCategory="building" id="fm" fragilityModel:

lossCategory="structural">

<description>Fragility model for Nepal
(discrete)</description>

<limitStates>slight moderate extreme
complete</limitStates>

<fragilityFunction format="discrete" id="Concrete"
shape="logncdf{">

<imls imt="PGA" noDamageLimit="0.05 ">0.0 0.2 0.4 0.6
0.8 1.0 1.2 1.4</imls>

<poes ls="slight">0.0 0.788 0.97 0.994 0.998 1.0 1.0
1.0</poes>
<poes Is="moderate">0.0 0.6 0.909 0.976 0.992 0.997
0.999 1.0</poes>
<poes Is="extreme">0.0 0.341 0.75 0.904 0.96 0.982 0.992
0.996</poes>
<poes Is="complete">0.0 0.109 0.441 0.686 0.825 0.9
0.942 0.965</poes>
</fragilityFunction>
<fragilityFunction format="discrete"
id="Unreinforced-Brick-Masonry" shape="logncdf">

<imls imt="PGA" noDamageLimit="5.0000000E-02">0.0
0.20.40.6 0.8 1.0 1.2 1.4</imls>

<poes ls="slight">0.0 0.771 0.95 0.989 0.997 0.999 1.0
1.0</poes>

<poes ls="moderate">0.0 0.5 0.861 0.957 0.985 0.994
0.997 0.999</poes>

<poes Is="extreme">0.0 0.231 0.636 0.837 0.924 0.962
0.981 0.989</poes>

id: ID "fm", assetCategory: BHEIL
building, lossCategory: HKI%
structural

description: #7254

limitStates: #XZ{KHEIL, light
moderate extreme complete O 4 JRHE
fragilityFunction: fragility BJ4X

id: "Concrete", format. 7 +—~ > b

I discrete, shape: JZIRIZ lognedf
RHGIE R B R BRI K 2 fragility
B%
imls: intensity measure levels

imt: intensity measure type (% PGA,

noDamageLimit: #%3E7¢ L Ol FRAE
poes: probabilities of exceedances

Is: limit state = & |ZFXE

fragilityFunction #& 7T & 7
fragilityFunction: fragility B%%
id: "Unreinforced-Brick-Masonry"
Sformat: 7 4 —~ > NI discrete,
shape: JEIRIZ lognedf
KPHGIEFR B R0 A BT K D fragility
Ba%k
imls: intensity measure levels
imt: intensity measure type (% PGA,
noDamageLimit: #%3 72 L OHIFRAE
poes: probabilities of exceedances

Is: limit state & & \ZFRTE
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<poes Is="complete">0.0 0.097 0.414 0.661 0.806 0.887
0.933 0.959</poes>
</fragilityFunction>
<fragilityFunction format="discrete" id="Wood"
shape="logncdf">

<imls imt="PGA" noDamageLimit="5.0000000E-02">0.0
0.20.40.6 0.8 1.0 1.2 1.4</imls>

<poes 1s="slight">0.0 0.5 0.861 0.957 0.985 0.994 0.997
0.999</poes>
<poes Is="moderate">0.0 0.204 0.6 0.813 0.909 0.954
0.976 0.986</poes>
<poes Is="extreme">0.0 0.041 0.255 0.49 0.664 0.78 0.855
0.903</poes>
<poes ls="complete">0.0 0.007 0.088 0.236 0.394 0.532
0.642 0.728 </poes>
</fragilityFunction>
<fragilityFunction format="discrete" id="Adobe"
shape="logncdf{">

<imls imt="PGA" noDamageLimit="5.0000000E-02">0.0
0.20.40.6 0.8 1.0 1.2 1.4</imls>

<poes 1s="slight">0.0 0.75 0.96 0.992 0.998 0.999 1.0
1.0</poes>
<poes Is="moderate">0.0 0.6 0.909 0.976 0.992 0.997
0.999 1.0</poes>
<poes Is="extreme">0.0 0.341 0.75 0.904 0.96 0.982 0.992
0.996</poes>
<poes Is="complete">0.0 0.168 0.548 0.775 0.886 0.94
0.967 0.981</poes>
</fragilityFunction>
<fragilityFunction format="discrete" id="Stone-Masonry"
shape="logncdf">

<imls imt="PGA" noDamageLimit="5.0000000E-02">0.0
0.20.40.60.81.0 1.2 1.4</imls>

<poes ls="slight">0.0 0.673 0.937 0.985 0.996 0.998 0.999
1.0</poes>

<poes ls="moderate">0.0 0.532 0.878 0.964 0.988 0.995
0.998 0.999</poes>

<poes Is="extreme">0.0 0.3 0.711 0.883 0.95 0.977 0.989
0.994</poes>

<poes Is="complete">0.0 0.148 0.516 0.75 0.869 0.929
0.96 0.977</poes>

</fragilityFunction>
</fragilityModel>

</nrml>

fragilityFunction $& T & 7
fragilityFunction: fragility BI%k
id: "Wood", format. 7 +—~ > MZ
discrete, shape: FEIR I lognedf
MEOERRROMERIC L 57 TV
U7 4 B%%
imls: intensity measure levels
imt: intensity measure type (% PGA.
noDamageLimit: #%3 72 L OHIFRAE
poes: probabilities of exceedances

Is: limit state & & I\ ZFRTE

fragilityFunction $& T & 7
fragilityFunction: fragility BJ4X
id: "Adobe", format: 7 +—~ > NI
discrete, shape: JEIRIZ lognedf
RHSIEFR B R BRI K 2 fragility
B%
imls: intensity measure levels
imt: intensity measure type (& PGA
noDamageLimit: #%3E7¢ L Ol FRAE
poes: probabilities of exceedances

> 2Lt

Is: limit state & & IZFRAE

fragilityFunction #& 7T & 7
fragilityFunction: fragility B%%
id: "Stone-Masonry", format. 7 & —
~ v M discrete, shape: TEIRIT
lognedf
RIEIEH SRR BRI & 2 fragility
B%
imls: intensity measure levels
imt: intensity measure type (% PGA,
noDamageLimit: %573 L O RAE
poes: probabilities of exceedances

- Sy

Is: limit state = & IZFRTE

fragilityFunction $& T & 2
fragilityModel & T & 2/
nml & T F 7

143




[c BN

11
12

13
14
15
16
17

18

19
20
21
22
23

24

25
26
27
28
29

30

31
32
33
34
35
36
37

774)L3.6.19 Scenario Damage T{EMAI 5 consequence ETIL T 7 AL

T AN B
<?xml version="1.0" encoding="ut{-8"?> XML &5
<nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml BAAEZ 7

<consequenceModel id="cm-italy" assetCategory="buildings"

lossCategory=""structural">

<description>Consequence Model - Italy</description>
<limitStates>slight moderate extreme collapse</limitStates>

<consequenceFunction id="Concrete" dist="LN">

<params ls="slight" mean="0.04" stddev="0.00"/>

<params ls="moderate" mean="0.31" stddev="0.00"/>

<params ls="extreme" mean="0.60" stddev="0.00"/>
<params ls="collapse" mean="1.00" stddev="0.00"/>
</consequenceFunction>

<consequenceFunction id="Unreinforced-Brick-Masonry"

dist="LN">

<params ls="slight" mean="0.04" stddev="0.00"/>

<params ls="moderate" mean="0.31" stddev="0.00"/>

<params ls="extreme" mean="0.60" stddev="0.00"/>
<params ls="collapse" mean="1.00" stddev="0.00"/>
</consequenceFunction>

<consequenceFunction id="Wood" dist="LN">

<params ls="slight" mean="0.04" stddev="0.00"/>

<params ls="moderate" mean="0.31" stddev="0.00"/>

]

<params ls="extreme" mean="0.60" stddev="0.00"/>
<params ls="collapse" mean="1.00" stddev="0.00"/>
</consequenceFunction>

<consequenceFunction id="Adobe" dist="LN">

<params ls="slight" mean="0.04" stddev="0.00"/>

<params ls="moderate" mean="0.31" stddev="0.00"/>

]

<params ls="extreme" mean="0.60" stddev="0.00"/>
<params ls="collapse" mean="1.00" stddev="0.00"/>
</consequenceFunction>

<consequenceFunction id="Stone-Masonry" dist="LN">

<params ls="slight" mean="0.04" stddev="0.00"/>

<params ls="moderate" mean="0.31" stddev="0.00"/>

<params ls="extreme" mean="0.60" stddev="0.00"/>
<params ls="collapse" mean="1.00" stddev="0.00"/>
</consequenceFunction>
</consequenceModel>
</nrm]>

xmlns: XML 44 Aii 22 ]
consequenceModel: consequence €7
bV
id: "cm-italy", assetCategory: BFEIL
buildings, lossCategory: K13
structural
description: fff #7251
limitStates: #& DIRREIT slight
moderate extreme collapse ® 4 K&
consequenceFunction: #{75 BE%k
id: "Concrete" . dist: LN [ZX 5 EHL Sy
AilZ £ % consequence BH%k
params: XEIEHL DA DT A —H
Is: limit state | slight, mean: E¥J{E,
stddev: TFYE(R

consequenceFunction #& T % 7

consequenceFunction: #7784
id: "Unreinforced-Brick-Masonry ",
dist: LN 1IRHFGER S L D
consequence BE%L

params: X EH SO/ T A —4
Is: limit state | slight, mean: ¥,
stddev: TEUE(RZE

consequenceFunction f& T & 7

consequenceFunction: #{ 55 B4k
id: "Wood", dist: LN 3% EIR 0 Am
12 & % consequence B%k

params: X EHSAAO/ T A —4
Is: limit state | slight, mean: F-¥JHE,
stddev: TFYE(RZ

consequenceFunction f& T & 7

consequenceFunction: #{ 55 B4k
id: "Adobe ", dist: LN (335 EHL 5
AilZ & 5 consequence B

params: X EHSAAO/NT A —4
Is: limit state | slight, mean: ¥,
stddev: TEUE(RZE

consequenceFunction f& T & 7

consequenceFunction: #{ 55 B4k
id: "Adobe" . dist: LN |33 8 E R /AR
12 & % consequence BE%k

params: X EHSAAO/NT A —4
Is: limit state | slight, mean: F-¥J{HE,
stddev: TFYE(RZ

consequenceFunction f& T & 7
consequenceModel #& T % 7
nrml §& T X 7
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fragility €7 /L, consequence &7 /LHIZIE, exposure &7 /W E FAL DY 3 FEIT KRS
9% fragility B9%%. consequence BIENZFNENLMLETH S (£ 3.6.5 M),

+& 3.6.5 exposure. fragility & U consequence ETILIZEENDEMHE

B exposure &7 /L fragility &5 /L consequence 7 /L
(7 74V 3.6.17) (7 74V 3.6.18) (7 74V 3.6.19)
Adobe (77 F~Y) A 2717 H 2417 H
Concrete (227 U —|) Ak 61TH 61TH
Stone-Masonry (i i&EE4E) HnE 341TH 3017H
Wood (A1) 1517H 2947 H 1847 H

77 AV 3.6.16 TlE, region 224 & region grid spacing ¥ % H\\N TN — RO FHEHE
REFREL (774103616 O 5~TITHZZM), LrLanb, VAT OFEEZFET
T 55 AT, exposure ET /LT 7 A MTEH ENHMEDHDOFHRTH LW, ZOHEL,
7 7 AV 3.6.16 D 5~717 H ZHIBRT4UX, B EIHIIZ exposure model 2844 THEE L 7= exposure
BTN 7 ANNOEEDMEDHZFHAT DL LI D,

2) Input Preparation Toolkit [Tk 57 714 ILD%EESHF

M) MFERT7 7 A1) (p140~) THHALEZT7 7 A NVDIBERTZ 7 A IVERET 74
D 2 77 ANEANERT DT, Input Preparation Toolkit % f# 9%, Input Preparation
Toolkit O FH 55{%1%. 3.5 Input Preparation Toolkit] CaiFH L7280 TH B, = Z Tl
%9 [Earthquake Rupture| % 7 CEIRET V7 7 A )V ZER L. [Configuration file] % 7
TRET 7 A NWVEAEKT 5,
® BRI7AIL

IR 7 7 A VI Scenario Case &R U D&M T %,

@ BEIFAIN

RIET 7 A MILL T OFIETIERT 5,

1. Input Preparation Toolkit @ [Configuration file] # 7 #Bi< (X 3.6.25), Z Z Tl
VU A —ADFE 72D T, [Earthquake Scenarios] % 7 %#Bi< .

2. VFHUFHA—VOHEEITH DT, Hazard, Risk (ZF = 7 % A{l, Damage %
IR 5 (123.6.26),

3. [Rupture model file] THZMAR X %27 U7 LT 1361 (1) 2) © ER77
A V| TYERL L7z earthquake rupture model.xml 7 v 7’1 — K95 (1% 3.6.27),

4. [lexposure model file] CTHMA Y %27 U v 7 LT exposure_model.xml |Z)>% 7 v
7un— 4% (¥3.629),
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5. ZTOMMEFRHREAZTATSH (X3.6.30),
6. X Urua— RRZUEWT L VER T 7 A ANGEENTER T 7 A4 ADBER S

%5 (®3.631),

ut Preparation Toalkit - Or % Y

@)@e s

) OPENQUAKE  Calculate  Share Explore

o e [[aus

mopenquake cre/ i/

INPUT PREPARATION TOOLKIT

Exposue  Fragity  Vuherabiity  Eahquake Rupture  Site Conditions | Configuration File
Earthquake Scenarios | Classical Probabiistic  Stochastic Event-Based
The OpenQuake scenario calculators can be used for the calculation of damage distribution statistcs o individual asset and portoio loss statstics for a

portfolio of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-mtion variability.

Choose components of your configuration file and flrelated fields
[ Hazard [ Risk

Description:

Download Zip File

X 3.6.25 Input Preparation Toolkit (JROERET 74 ILIERK) FD 1
lConfiguration filel # J%BH&., & 5[ lEarthquake Scenarios] # 7 %BH<

prowrs———
(€) 08 msERREoY o c [ans =

OPENQUAKE  Calculate  Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty ~ Earthquake Ruptwre  Site Canditions  Configuration File

Earthquake Scenarios | Classical Probabilistic ~ Stochastic Event Based

The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or indvidual asset and portfolio loss statistics for a

partiolo of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-motion variabilty.

Choose companents of your configuration file and fil elated fields,
FHazad | FRisk @ Damage € Losses

Description: Scenario calculation with simple fault rupture.

Rupture information
Rupture model file (2): carinquake_rupture_model xmi | ([TEEEN

Rupture mesh spacing (km) (2 : 2

Choose a method to input hazard sites
@ Regiongrid  C List of sites.

€ Exposure model (2] € Read locations from site conditions (2]

Region grid
Grid spacing (km) (2] : 50
Coordinates [2): Longitude Latitude
80 2%
8 2%
8 3
80 3

[ 3.6.26 Input Preparation Toolkit (YUROIEEET 74 ILIER) FD 2
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Hazard & Risk ICF = v & AN, Damage #ERT 5

=10 x|
put Preparstion Toolkit - O * (g

(€) O [ /1istomopmasbome/o/ o c|[aex e & &
OPENQUAKE

Iculate Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty ~ Earthquake Ruptwre  Site Canditions  Configuration File

Earthquake Scenarios | Classical Probabilistic ~ Stochastic Event Based

The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or indvidual asset and portfolio loss statistics for a

partiolo of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-motion variabilty.

Choose companents of your configuration file and fil elated fields,

FHazad  WiRisk ©Damage C Losses

Description:

Rupture information
Rupture model file (2):

arthquake_rupture_model xmi [ JLE1]

Rupture mesh spacing (km) (7): 2

Choose a method to input hazard sites

@ Regiongrid O List of sites

€ Exposure model (2] € Read locations from site conditions (2]
Region grid
Grid spacing (km) (7] : 50
Coordinates 7] : Longitude Latitude.
80 2%
8 2%
8 31
80 31

3.6.27 Input Preparation Toolkit (URVEET 74 IER) ZD 3
MRupture model file)j TSEBAR2VZHVYvyHo LT I36.1 (1) 20 @ BRI7A
JU1 (p.109) THERL L 1= earthquake_rupture_model.xml Z7 v 7O— K9 3

put Preparstion Toolkit - O * (g

@)@0 s

o e |[Qnx [trid & &

Share Explore

INPUT PREPARATION TOOLKIT

Exposwe  Fragiity ~ Vulnerabilty ~ Earthquake Ruptwre  Site Canditions  Configuration File

Earthquake Scenarios | Classical Probabilistic ~ Stochastic Event Based

The OpenQuake scenario calculators can be used for the calculation of damage distribution statistics or indvidual asset and portfolio loss statistics for a

partiolo of buildings from a single earthquake rupture scenario, taking into account aleatory and epistemic ground-motion variabilty.

Choose companents of your configuration file and fil elated fields,
FHazad | FRisk @ Damage € Losses

Description: Scenario calculation with simple fault rupture.

Rupture information
Rupture model file [2):

earthquake_rupture_model xmi

Rupture mesh spacing (km) (2 : 2

Choose a method to input hazard sites

@ Regiongrid  C List of sites.

€ Exposure model (2] € Read locations from site conditions (2]
Region grid

Grid spacing (km) (2] : 50

Coordinates (7] : Longitude Latitude
80 2%
8 2%
8 3
80 3

3.6.28 Input Preparation Toolkit (URIEET 714 ILIERK) ZD 4
earthquake_rupture_model. xml Z# 1) X EM5ERL., FOMMLERIEFEAT S
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@)@e_ Htps//pltiormopenquske e/ pt/ o) e |[an
OPENQUAKRE

Calculate

Exposure model o
Exposure (7): exposure_modeLxml

I Include region constraint

I Include asset hazard distance

Fragility model
Select loss types:

P Stuctural I~ Non Stuctwral [~ Contents I~ Business Interuption

structural_ragity_modelxmi | ([EEED

17 Includa consanuence madsls

PO— ooy | . |
Site conditions

Select a method to specify site conditions:

@ Use uniform site parameters € Site conditions fle

Reference vs30 value (mls) 760
Reference vs30 type (7 Cinferred  CMeasured
Minimum depth (km) at which vs30 2 2.5 km/s 50
Minimum depth (m) at which vs30 > 1.0 kmJs (2 : 100.0
Calculation parameters -

Select a method to specify Ground Mation Prediction Equations (GMPE)
© Unique GMPE € GMPE logic tree fle

‘OpenQuake Platform 180 About| Terms of Use | Contact us | Feedback Powered by Geolode

3.6.29 Input Preparation Toolkit (URVEBET7A4IER) ZD5
exposure_model. xml L EZE 7w FO—F

(O Irz—rry o cllan =
OPENQUARE Calculate

¥ Include consequence models

Structural consequence model (7: ‘consequence_model xml

Site conditions.

Select a method to specily site condtions:

& Use uniform site parameters € Site conditions file

Reference vs30 value (m/s) 7] 760

Reference vs30 type (7] Cinferred  “Measured
Minimum depth (km) at which vs30 > 2.5 km/s (2 : 50

Minimum depth (m) at which vs30 2 1.0 km/s (7 1000

Calculation parameters

Select a method to specify Ground Mation Prediction Equations (GMPE)
 Unique GMPE € GMPE logic tree fle

Unique GMPE 2] :

Click here to st

ChiouYoungs2008

None ]

Ground Motion Correlation

Level of truncation [ 2): 30
Maximum source-tosite distance (km) 2 : 5000
Number of ground motion fields 7: 1

Download Zip File

3.6.30 Input Preparation Toolkit (URVERET 74 ILIER) ZD 6
EXIBE#SLATD
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ScenarioHazardDamage zip %S | x|
SRl F e WERZ LT
=) ScenarioHazardDamaee zip

7 ILDIEER: Archive file
274 IWDABPR: https://platform openquake ore

COT7 I EEDES ISR AT
O I0A3LTRRGYE |Lhaz (BRE) =l
& e R A(E ;
I~ STECOMEERO7r MR IR F3(R)

o | =t |

3.6.31 Input Preparation Toolkit (UROEBREIT7AIER) FDT
AooO—RRAVERTE, BERBIFAADNEENT-EB I 7AILHIMERTES

3) EEAE
FHE L 13.41 WebUI (2 X 234T) (p8l~) BLW 342 a~r RFIA itk
FHREITHED (p90~) ITRLIEEBY TH D,

4) EEHER

Scenario Damage (& L 2 5HEfERIT, BFEZT L, @MHEIT L OWESAM L F—X LD
AR L OEMEIE AKX TH H, consequence ET /LAEIRE LT-HAICH, BETD &,
BT L OREENSATE N —H LD consequence T — X b EoH a5, FHEMEEIX
HAORAZ L2 esv B & nrml FEX npz T D 3 % — L THIIFRETH 5 (32 3.6.6)

% 3.6.6 Scenario Damage D HIER—E

HERE £ Hil H
nrml &=

MR R S D43 gmf data csv B
npz JE=

BREEZ L OWESMM &

dmg by asset and collapse _map

B L
@F@%ﬁ =& PSR dmg by taxon ::\jl;g?
— -

r—Z L DOHEE dmg_total

EPE Z & D consequence csq_by_asset

EPEZ L O consequence csq_by_taxon csv FE X

k— % )L consequence csv_total

WebUl ZfEH L7277 — % O HEIE, K 3.6.17~X 3.6.19 IR L72EBY THD, csv
X7 7 AMTHY 7 b0 =7 2 L TEUEZ1T 5, nrml )BT 7 A /L1E OpenQuake
BAREDER LY — V& L CRUET 5 2 E N A[RETH 5., OpenQuake BIFEHE D3MEK
L=y — & TR L3RS R o6 21X 3.6.32 38 LU 3.6.33 12R LT=,
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_— Aggregated Collapses per location Collapse map for Adobe 10°
- 4 10¢
10°
10°
- i i
% H H
N 10° © o
5 10 5
1008 H
27N E E
= 10° =
10°
107
—_— Collapse map for Stone-Masonry P Collapse map for Unreinforced-Brick-Masonry
) 104 j 3
10°
10°
2N 10 g 2N 0* _§-
8 g
100 3 o H
H] | H
27N 10°5 2N 100 E
= =
10 107
29°N 10° 29°N
10°
10°
28°N 10* g 28°N e g
3 [ 1 3
S ! / S
10° %5 w ( s
° ¢ 1o
1,02 e
27N {0 E e : E
= N HS
2
10 100
83 X3 85°E
TotalWosd pefaakeitomy
Unreinforced-Brick.{ M Wood
B Adobe

@ Stone-Masonry
B Unreinforced-Brick-Masonry
@ Concrete

Adobe

Stone-Masonry

3.6.32 BEYHEIE0RYEIRSTMEE L UHE

Damage distribution (All taxonomies)

Number of assets in damage state

Damage state

®3.6.33 BMANELOEEE
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(2) Scenario Risk

Wiz, HERIZ K DV R 7 3HE O HL.72 4] & LT, Scenario Risk O FtH% % 7~K§°, Scenario
Damage & D&\, Scenario Damage MSEM)EEOHESL - HE A fragility ET L0 HHE
Hi 9% dD1Z%F L T, Scenario Risk {3 vulnerability &7 /L % W TREFEHLE H D WO IE ANIHE
R THZLETHD,

N REGI7AIL

Scenario Damage DFHH L [FERIC, £ — ROFHEEZITWV, ZOHEMEEL S &1
BICED VAV OFHEEITH Z L2725, Z ZTld. Scenario Case % A 7 D/ — KDk
REMNT, BRERD D720, LTD 4 7 7 A VHBKE L 725, vulnerability £ 27
v ZEICHET %,

REZ 7 AV (774 3.6.20)
BIRET VT 7 AN (77 4/13.6.2)
exposure E7 /L7 7 AL (77 AV 3.6.17)

4.  vulnerability €7 /v 7 7 AL (77 AV 3621, 77 A/3.622, 774/ 3.623)
vulnerability €7 /7 7 A /L%, exposure ET LV THRE LI A N A FIZHIET 5
vulnerability E7 VBB THY . 2 A MZ A 7 D572, vulnerability €7 V7 7 A L3
WBEE IR D, T 2T, S (structural) . FEAEIEY (nonstructural) | J/EE# (occupants)
D4 vulnerability €7 V7 7 A NV EHWTEHET S, SROYF 7 TlE, 3 O
vulnerability 7 V& HE L7223, RETRITIUX, W HL0y—2 vulnerability €7 /L1
L2HETE N EDRN,

woh =

J74)L3.6.20 Scenario Risk THERHTBREHET 7ML

TrAILNE Bk
1 | [general]
2 | description = Scenario Risk calculation with Simple fault A
rupture
3 | calculation_mode = scenario_risk E— RO7nH
4
5 | [sites]
6 | region_grid spacing =5 G (km)
7 | region = 80 26, 88 26, 88 31, 80 31 PR GRREE AiEE)
8

9 | [erf] WrgE7 L
10 | rupture_model file = earthquake rupture model.xml Wiges 177 A
11 | rupture mesh_spacing =2 WrfE sy Elh A X (km)
12

13 | [site_params] BT A—H

14 | reference _vs30 value = 760

15 | reference vs30_type = measured

16 | reference_depth to 2ptSkm_per sec = 5.0
17 | reference _depth_to IptOkm_per sec = 100.0
18
19 | [correlation]

Vs30(m/s)

Vs30 D5 7

Vs=2.5km/s & 72515 X (km)
Vs=1.0km/s & 72575 (m)

BT A =X
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TrANVRE #A
20 | ground motion_correlation_model = MR ETT L
21
22 | [hazard_calculation]
23 | random_seed = 113 o> — NE
24 | gsim = ChiouYoungs2008 PRI 0
25 | truncation_level = 3.0 UIMTERL A OF S L~ L
26 | maximum_distance = 500.0 IR R B (km)
27 | number_of ground motion_fields = 10 HZEEHIE O FH A EIEK
28
29 | [exposure]
30 | exposure file = exposure model.xml exposure E7 /L7 7 A )L
31
32 | [vulnerability] vulnerability
33 | structural_vulnerability file = 5154 O vulnerability €7 /v 7 7 A
structural_vulnerability model.xml %
34 | nonstructural_vulnerability_file = FEREEY) O vulnerability €7 V7 7
nonstructural vulnerability model.xml AL
35 | occupants_vulnerability file = JEER O vulnerability €7 /L7 7 A
occupants_vulnerability model.xml %
36
37 | [risk_outputs]
38 | insured losses = True RO )
T74IL3.6.21 Scenario Risk TEHEMAY H#EEWD vulnerability ETILT 7ML
TZTANHE L
1 | <?xml version="1.0" encoding="utf-8"?> XML B
2 | <nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml BG4 7
xmins: XML 4 522 ]
3 | <vulnerabilityModel id="Nepal" assetCategory="buildings" vulnerabilityModel: vulnerability <&
lossCategory="structural"> L
id: "Nepal", assetCategory: &FEIL
buildings, lossCategory: $H5R1%
structural
4 <vulnerabilityFunction dist="LN" id="Wood"> vulnerabilityFunction: vulnerability Bg
e
id: "Wood", dist: LN {33 BEH /0 Af
BE%1Z &£ % vulnerability B3k
5 <imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2 imls: intensity measure levels
1.4</imls> imt: intensity measure type |X PGA
6 <meanLRs>0.0001 0.05 0.21 0.4 0.56 0.67 0.76 meanLRs: I ESR
0.82</meanLRs>
7 <covLRs>0.30.30.30.1 0.1 0.1 0.1 0.1 </covLRs> covLRs: #HERDOLBERE
8 </vulnerabilityFunction> vulnerabilityFunction #& T &
9 <vulnerabilityFunction dist="LN" id="Stone-Masonry"> vulnerabilityFunction: vulnerability B
%
id: " Stone-Masonry", dist: LN [Z%4
B BAEIZ & 2 vulnerability [
%
10 <imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2 imls: intensity measure levels
1.4</imls> imt: intensity measure type (&£ PGA
11 <meanLRs>0.0001 0.25 0.63 0.82 0.91 0.95 0.98 meanLRs: “FEJHEE
0.99</meanLRs>
12 <covLRs>0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1</covLRs> covLRs: HEROLENIRIL
13 </vulnerabilityFunction> vulnerabilityFunction #& T & 7
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14

15

16

17
18
19

20

21

22
23
24

25

26

27
28
29
30

T ANVAR B
<vulnerabilityFunction dist="LN" id="Adobe"> vulnerabilityFunction: vulnerability B3
%

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.28 0.67 0.85 0.93 0.96 0.98
0.99</meanLRs>
<covLRs>0.3 0.3 0.1 0.1 0.10.1 0.1 0.1</covLRs>
</vulnerabilityFunction>
<vulnerabilityFunction dist="LN" id="Concrete">

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.25 0.61 0.8 0.9 0.94 0.97
0.98</meanLRs>
<covLRs>0.3 0.3 0.1 0.1 0.10.1 0.1 0.1</covLRs>
</vulnerabilityFunction>
<vulnerabilityFunction dist="LN"
id="Unreinforced-Brick-Masonry'">

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>

<meanLRs>0.0001 0.2 0.55 0.76 0.87 0.93 0.96
0.98</meanL.Rs>

<covLRs>0.30.30.10.20.10.10.1 0.1</covLRs>

</vulnerabilityFunction>
</vulnerabilityModel>

</nrml>

id: " Adobe", dist: LN [ ZXIEEH 5y

i BIELIZ & D vulnerability BE%K%
imls: intensity measure levels

imt: intensity measure type |X PGA
meanLRs: “EEHEESR

covLRs: HERDEEREL
vulnerabilityFunction wrrT
vulnerabilityFunction: /X)L %7 &Y
7+ Bk

id: " Concrete", dist: LN [ FEHL

434 % & % vulnerability BE%
imls: intensity measure levels

imt: intensity measure type (&£ PGA
meanLRs: X E R

covLRs: {HEROEELREL
vulnerabilityFunction & T %
vulnerabilityFunction: vulnerability B
id: " Unreinforced-Brick-Masonry"
dist: LN (356 BOEM A BRI £ 5
vulnerability B84
imls: intensity measure levels
imt: intensity measure type |X PGA
meanLRs: “-YHEER

covLRs: HEROEENRE
vulnerabilityFunction $& T & 2
vulnerabilityModel #& T & 7
nrml #&T X 7

774J)L3.6.22 Scenario Risk THERT ZIEEEW®D vulnerability EFILT 74U

TZ7ANVAE FH
<?xml version="1.0" encoding="utf-8"?> XML H&
<nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml Bi#G % 7

<vulnerabilityModel id="Nepal" assetCategory="buildings"

lossCategory="nonstructural">

<vulnerabilityFunction dist="LN" id="Wood">

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.08 0.23 0.38 0.51 0.62 0.7
0.76</meanLRs>
<covLRs>0.30.30.30.30.10.10.10.1</covLRs>
</vulnerabilityFunction>

xmins: XML 44 B2 [#]
vulnerabilityModel: vulnerability €7
v
id: "Nepal", assetCategory: EFEIL
buildings. lossCategory: 1BII%
nonstructural
vulnerabilityFunction: vulnerability
£y
id: "Wood", dist: LN |34 FEH 4340
BH%Z & % vulnerability B%%
imls: intensity measure levels
imt: intensity measure type (& PGA
meanLRs: X E R

covLRs: HERDOEHILREL
vulnerabilityFunction $& T & 7
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10

11

12
13
14

15

16

17
18
19

20

21

22
23
24

25

26

27
28
29
30

T ANVAE B
<vulnerabilityFunction dist="LN" id="Stone-Masonry"> vulnerabilityFunction: vulnerability B
%

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.07 0.22 0.38 0.51 0.62 0.7
0.76</meanLRs>
<covLRs>0.30.30.30.30.10.10.1 0.1</covLRs>
</vulnerabilityFunction>
<vulnerabilityFunction dist="LN" id="Adobe">

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.07 0.22 0.38 0.51 0.62 0.7
0.76</meanLRs>
<covLRs>0.30.30.30.30.10.10.10.1</covLRs>
</vulnerabilityFunction>
<vulnerabilityFunction dist="LN" id="Concrete">

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.08 0.23 0.38 0.51 0.62 0.7
0.76</meanLRs>
<covLRs>0.30.30.30.3 0.1 0.1 0.1 0.1</covLRs>
</vulnerabilityFunction>
<vulnerabilityFunction dist="LN"
id="Unreinforced-Brick-Masonry">

<imls imt="PGA">0.0001 0.2 0.4 0.6 0.8 1.0 1.2
1.4</imls>

<meanLRs>0.0001 0.07 0.22 0.38 0.51 0.62 0.7
0.76</meanLRs>

<covLRs>0.30.30.30.30.10.10.1 0.1</covLRs>

</vulnerabilityFunction>
</vulnerabilityModel>

</nrml>

id: "' Stone-Masonry" | dist: LN 1Z%3k
TEHL AR % & D vulnerability B
%
imls: intensity measure levels
imt: intensity measure type (& PGA
meanLRs: X E R

covLRs: HERDOEHLREL
vulnerabilityFunction & T & 7
vulnerabilityFunction: vulnerability Bg
P

id: "Adobe" . dist: LN 13X E IR0 A

BA%XIZ £ % vulnerability B3k
imls: intensity measure levels

imt: intensity measure type |X PGA
meanLRs: RJHEESR

covLRs: fRE RO EHLREL
vulnerabilityFunction #& 7 % 7
vulnerabilityFunction: vulnerability B
iﬁl

id: "Concrete" . dist: LN [ X% EH 55

i BT X 2 vulnerability BA%%
imls: intensity measure levels

imt: intensity measure type |X PGA
meanLRs: ‘Y ER

covLRs: HEFROLBREK
vulnerabilityFunction W T
vulnerabilityFunction: Vulnerability
%
id: "Unreinforced-Brick-Masonry" |
dist: LN {3 AT B EIC & %
vulnerability B4
imls: intensity measure levels
imt: intensity measure type (& PGA
meanLRs: X E R

covLRs: fHEROLEEREKL
vulnerabilityFunction & T & 7
vulnerabilityModel #&7T % 2
nrml $&T7 % 7

774J)L3.6.23 Scenario Risk TERT SEEE®D vulnerability EFIL7 74U

77 ANVHAR FH
<?xml version="1.0" encoding="ut{-8"?> XML B&

<nrml xmlns="http://openquake.org/xmlns/nrml/0.5">

<vulnerabilityModel id="Nepal" assetCategory="buildings"
lossCategory="occupants">

nrml BA46 %5 7
xmins: XML 44 725
vulnerabilityModel: vulnerability €5~
v
id: "Nepal", assetCategory: &L
buildings, lossCategory: K%
nonstructural
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o]

10

11

12
13
14

15

16

17
18
19

20

21

22
23
24

25

26

27
28
29
30

774 VK

LA

<vulnerabilityFunction dist="LN" id="Wood">

<imls imt="PGA">0.0001 0.2 04 0.6 0.8 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.001 0.009 0.024 0.039 0.053 0.064
0.073 </meanLRs>
<covLRs>0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 </covLRs>
</vulnerabilityFunction>

<vulnerabilityFunction dist="LN" id="Stone-Masonry">

<imls imt="PGA">0.0001 0.2 04 0.6 08 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.022 0.077 0.112 0.13 0.139 0.144
0.147 </meanLRs>
<covLRs>0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0</covLRs>
</vulnerabilityFunction>

<vulnerabilityFunction dist="LN" id="Adobe">

<imls imt="PGA">0.0001
1.4</imls>

<meanLRs>0.0001 0.025 0.082 0.116 0.133 0.141 0.145
0.147</meanLRs>

<covLRs>0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0</covLRs>

</vulnerabilityFunction>

<vulnerabilityFunction dist="LN" id="Concrete">

02 04 06 08 1.0 12

<imls imt="PGA">0.0001 0.2 04 0.6 08 1.0 1.2
1.4</imls>
<meanLRs>0.0001 0.022 0.088 0.137 0.165 0.18 0.188
0.193</meanLRs>
<covLRs>0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0</covLRs>
</vulnerabilityFunction>
<vulnerabilityFunction

id="Unreinforced-Brick-Masonry">

dist="LN"

<imls imt="PGA"> 0.0001 0.2 0.4 0.6 0.8
1.4</imls>
<meanLRs>0.0001 0.014 0.062 0.099 0.121 0.133 0.14
0.144</meanLRs>
<covLRs>0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0</covLRs>
</vulnerabilityFunction>
</vulnerabilityModel>
</nrml>

1.0 1.2

vulnerabilityFunction: vulnerability 5
4
id: "Wood", dist: LN [Z*ERIER /340
BE%LIZ & % vulnerability BE%L
imls: intensity measure levels
imt: intensity measure type |X PGA
meanLRs: HJHEE R

covLRs: {H5ERDOLEREL
vulnerabilityFunction #& T % 7
vulnerabilityFunction: vulnerability 4
4
id: " Stone-Masonry". dist: LN [Zxt%%
EH AR BE$IZ & D vulnerability
5
imls: intensity measure levels
imt: intensity measure type (£ PGA
meanLRs: X ER

covLRs: #ERDOEHLRIL
vulnerabilityFunction f& T & 2
vulnerabilityFunction: vulnerability 4
e

id: " Adobe", dist: LN [ ZxEEH 5y

TiB%kIZ & 5 vulnerability BH%K
imls: intensity measure levels

imt: intensity measure type |X PGA
meanLRs: V¥ ER

covLRs: fH5EROLE TR
vulnerabilityFunction #& T % 7
vulnerabilityFunction: vulnerability 5
%

id: "Concrete", dist: LN 1T E0E M

S3An BERIZ & B vulnerability BE%L
imls: intensity measure levels

imt: intensity measure type |X PGA
meanLRs: HJHEE R

covLRs: {H5ERDOLEREL
vulnerabilityFunction #& T % 7
vulnerabilityFunction: vulnerability 5
%
id: "Unreinforced-Brick-Masonry"
dist: LN 1IRHGER A BAEIC L %
vulnerability BE%
imls: intensity measure levels
imt: intensity measure type (£ PGA
meanLRs: “FEJHEER

covLRs: fFERDOEHLRIL
vulnerabilityFunction f& T & 2
vulnerabilityModel $& 7T % 7
nrml §& T X 7
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% vulnerability 7 /L7 7 A JLHIZIL, exposure &7 /L CHE LW S FEIZKIGST 5
vulnerability BIEI L TH D (K 3.6.7 ),

%= 3.6.7 exposure ETJL. & vulnerability ETFIVIZEENZEYHNEE

exposure 51 structural vulnerability ©5 /v (7 7 A /L 3.6.21)
s L nonstructural vulnerability £7/ (7 7 A /\ 3.6.22)
(7 74V 3.6.17) B
occupants vulnerability 7 /v (7 7 A /L 3.6.23)
Adobe (77 FY) B 1447H
Concrete (2> 7V — 1) B 1947 H
Stone-Masonry (& £E) B 917H
Unreinforced-Brick-Masonry . L
(T I 5E) s 241TH
Wood (A1) 1547H 41TH

2) FEAE
SHETEIE 1341 WebUI (2 X 5347 (p8l~) BLW 342 a~r RKIA ik
FHEIATHIE (p.90~) ITRLIZEBY THD,

3) EFEHER
Scenario Risk (2 X 23 RAERIT, B HTHT & ORFWEH 2 W ANIHEE O 540 A3 H
J1&ND, FHEMESRIL csv AL nrml XL, geojson FEAD 3 X% — 2 THIIHEETH 5
(£ 3.6.8),

% 3.6.8 Scenario Risk D HiER—E

HE/GR £ Al HiwR
nrml &=
HIEREN R S Do Ah gmf data csv B
npz =X
SR~ ] agglosses-rlzs csv XX
nrml &=
HEZ EOBKT—H losses_by asset csv FE X
geojson JE=

WebUI Zfi ] L7 7 — & OH 1 51EF, X3.6.17~K3.6.19 IR L7728 ThDH, csv
BT 7 AMTIHY 7 b7 =7 2H L TEUEZ1T 5 nrml JB 7 7 A /L1E OpenQuake
BHFREE DMERR LT — V2 L CIRYET 2% Z L3 A[RECTdH 5, OpenQuake BHFEH DIMERK
L7z — & TRk L7 RHRAE R OB 2 X 3.6.34 12" LTz,
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(3) Classical Damage

YRIZ, Classical Damage D FH5H5]% 79", Scenario Damage & M3\ X, Scenario Damage
75 Scenario Case & A 7 D/ W — FO#ER % AW THEF M &2 KD 5 DIZx L, Classical
Damage /3, Classical PSHA OEFTHRERN G | FEFGRILEMEELHINT 22 L TH 2,

N REGI7AIL

Scenario Damage D FHH L [FAEEIZ, TV — ROFEEITV, ZOHEMKEEZ L LY
AT DFYREEITO Z &1Z72 5, Classical Damage Cid, Classical PSHA % A 7O % — KD
FEREMNTHEESMEZRD D20, LLTFOFH6 77 A VBBELRD, A7 ar &L
T, consequence ET VT 7 A NVEFRETHI L HARETH D,

1. BEZ7A1 (7 7A/13.624)

BIRET AR Yy 7Y =T 574 (7741367

BRET AR Yy 7Y Y —NTHRESNLIERFEET )V (7741 3.6.10)
MEEHET LYy 7Y —T 57 A (77 A/3.6.8)

exposure E7 /L7 7 AL (77 AV 3.6.17)

fragility €7 /v 7 7 A /L (7 7 A /L 3.6.18)

7. (A7 =a L L7T) consequence ET/NT 7 AN (77 AL 3.6.19)
RET7ANGET 74N 3624 17T, REZ 7 A NVESMIBEHO LD (77 A0 3.6.7,
75741368, 77 AN3610, 77 A/N3.617. 77 A/N3.6.18BLNRT 7 A/ 3.6.19)
2R %,

A O

J74)L3.6.24 Classical Damage CEAHTAREI 7 I

T ANVAE #A
1 | [general]
2 | description = Classical Damage calculation with Simple fault R
3 | calculation_mode = classical damage T— FOEIR
4
5 | [logic_tree]
6 | source_model logic tree file = source_model logic treexml | BRET LYy 7YV —
7 | gsim_logic_tree_file = gmpe_logic_tree.xml HESH Ty 7Y ) —
8
9 | [erf]
10 | width_of mfd bin=0.1 ~ 7 =F 2 — RS DL 7
11 | rupture_mesh_spacing =2 IR BRI IS 7 L & 4y
T % %A A(km)
12
13 | [site_params] BUE AT A—F
14 | reference vs30 value = 760.0 Vs30 (m/s)
15 | reference vs30 type = measured Vs30 D51 7
16 | reference_depth_to 2pt5km_per sec = 5.0 Vs=2.5km/s & 725X (km)
17 | reference_depth to_1ptOkm_per sec = 100.0 Vs=1.0km/s & 72 55X (m)
18
19 | [correlation]
20 | ground motion_correlation_model = HEREH ETT v
21
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22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

2)

FHE T 13.4.1

HESEITHIE (p90~) ITRLIZEBY THD,

3)

HERER
Classical damage {2 & %

RIRAERIE, BEE D L OMERGRAVRE T — i sh s,

T ANV B!
[hazard calculation]
random_seed = 113 HAHDL— NE
intensity_measure_types_and_levels = {"PGA": [0.005, 0.007, | 757 3 HEBEIFEIEL DS
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103, BERCEIIFIZIZ, £ [ ]
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13], B O e SR L C
"SA(0.025)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269, FBLER D 5
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.05)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.1)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.2)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.5)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(1.0)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(2.0)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13]}
truncation_level = 3.0 GIWT BRSO R L~ 1
maximum_distance = 200 FHRE 9 5 A R (km)
investigation_time = 50.0 FE AT SR D F SR (4F)
[risk_calculation]
risk_investigation_time = 1 U R 7 OB HE R O xSRI (5F)
steps_per_interval = 4 fragility BES O AlifIFIRRE
[exposure]
exposure_file = exposure_model.xml exposure ET /L7 7 A )L
[fragility]
structural_fragility file = structural_fragility model.xml WEEY) O fragility ET V7 7 A )L
structural_consequence_file = consequence_model.xml 1159 O consequence T /L7 7 A )b
[hazard outputs]
hazard_maps = true NY—Rew FEHITS
uniform_hazard_spectra = true —fENY— R~y 72T 25
poes = 0.1 0.02 IR 10%. 2%

HEAE

WebUI (2 L5 5EFT) (p8l~) BLW 342 a~wr RKIA4 12k D

At

FERIE csv TEA L nrml B, geojson TR L O npz TEA D 3 X — 2 THIIAIEETH
%5 ($£3.6.9),
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%3.6.9 Classical Damage DH HfER—E

AR A H
N — heurves nrml
PR hmap csv FE
- geojson TER

—fEAP— R A7 FL | uhs npz &
gy 7YY —R 2 realizations .

il . csv FE
EIR 7 V— sourcegroups
Yé < j 0) TREAHE f 7 N
BREZ & ORESRGRI 2 HE damages-rlzs csv B

HF
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(4)
1

Classical Risk
WELZIF7AIL

Scenario Risk DFHE &[RRI, TP — ROHEZITV., TOFHE/EEZ L LICU A
7 DFVEEITH Z &7 D, T Z T, Classical PSHA ¥ A 7 DY — RKOfEFR % FHW T,
BESHERDDT-D, UTOF 6 77 A NVBNEL D,

L.

A

6.
BEZ7ANET 7 AV 3.625 177,

WEZ7AN (774 3.6.25)

BEEFAOD Y 7YY —T 7 4L (7741 367)
BIRET /0 Yy 7Y Y N THRESNARIFET L (774 3.6.10)
WEHET Ay IV —T 74 (77 A)3.68)

Exposure €7 /v 7 7 AV (77 AV 3.6.17)

Vulnerability €7 /v 7 7 A /v (77 A/ 3.621, 77 A/ 3.622, 774/ 3.6.23)

RETZ 7 A NVLINTBEHDO LD (7741 3.6.7.

T7A4N3.68, 77 A/N3.6.10, 77 A/N3.621~7 7 A)3.623) TS,

— O 000 NN A W~

—_

12
13
14
15
16
17
18
19
20
21
22
23

J774J)L3.6.25 Classical Risk CEEAETAREI 7ML

[logic_tree]
source_model logic tree_file = source_model logic_tree.xml
gsim_logic tree file = gmpe logic_tree.xml

[erf]
width_of mfd bin=0.1
rupture_mesh_spacing = 2

[site_params]

reference_vs30 value = 760.0

reference_vs30 _type = measured
reference_depth _to 2ptSkm_per sec = 5.0
reference_depth_to 1ptOkm_per sec = 100.0

[correlation]
ground motion_correlation_model =

[hazard calculation]
random_seed = 113

77 ANLVAR A

[general]

description = Classical Risk calculation with Simple fault RN A
calculation_mode = classical_risk F— ROZER

EEEFALOS 7YY —
RS BN E S

PRRBIMER BTG 2 7 3
F% % 1 A(km)

B ANRT A—F
Vs30(m/s)

Vs30 D51 7

Vs=2.5km/s & 725 X (km)
Vs=1.0km/s & 725X (m)

HEREHEET L

HED > — FE
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24

25
26
27
28
29
30
31
32
33
34

35
36

37
38

39
40
41
42
43

2)

HE BT 1341

774 VHNE

LA

FHREIFATHE] (p90~) [TRLIZERBY THD,

3)

TERER
Classical Risk (2 Xk 5

intensity_measure_types_and_levels = {"PGA": [0.005, 0.007, | F-E 7 3 HEBIIEIE LS F DM X
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103, | #seseinsi=/z, ) [ ], 7~ 7.
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13], BN 2~ B L Tl
"SA(0.025)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269, FBLERL 5
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.05)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.1)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.2)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.5)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(1.0)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(2.0)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13]}
truncation_level = 3.0 YT ER S oA R L~
maximum_distance = 200 T A e R EEEE
investigation_time = 50.0 FEARE RO X GHRH (4F)
[risk_calculation]
Irem_steps_per_interval= 1 vulnerability BE%% o> #fi [ bR
conditional_loss_poes= 0.10, 0.02 S SRR 10%, 2%
[exposure]
exposure_file = exposure_model.xml exposure ET /L7 7 A )L
[Vulnerability model]
structural_vulnerability file = | M%&) ® Vulnerability €7 /L7 7 A
structural_vulnerability model.xml L
nonstructural_vulnerability file = | FEREIEY O Vulnerability €7 V7 7
nonstructural vulnerability model.xml Ve
occupants_vulnerability _file = | J&{EH ® Vulnerability €7 /L7 7 A
occupants_vulnerability model.xml %
[hazard outputs]
hazard_maps = true NY— Ry TEHIT S
uniform_hazard_spectra = true —FENY— Ko TEHNT S
poes = 0.1 0.02 IR 10%. 2%

HEAE

WebUI |2 X 5547 (p.8l~) BLW 342 a~vr FIA Ik

FHRRERIT. HH SN MO T & ORFRINLRERED LV
IAIEED MBI OEEZ L O A —7 NS5,

SFRURE R nrml B, csv

B, geojson TEA, npz B D 4 X — 2 THIAIEETH S (£ 3.6.10), WebUI 2 L
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=7 —2 O NHIEZ. K3.617~X3.6.191 - L7-EBY THD,

% 3.6.10 Classical Risk DHHOER—&

AR A H
N — heurves nrml
PR hmap csv B
- geojson TER
—fE NP — R 222 [ | ubs npz J&X
gy 7YY —R 2 realizations .
il . csv FE
EIR 7 V— sourcegroups
nrml &=
0Ah—7 loss_curves oy -ﬂ%it 2
— geojson FE=
npz J&X
nrml =
) csv B
0HAY v/ 1 ~ —p-
> 0Ss_maps geojson JE=
npz &=

csv BARTZ 7 ANVEIRHY 7 b =T 2L THIEZAT 9, nml BT 7 A Vi
OpenQuake FAFEHE 3MERC L 7Y — A2 L T 5 Z & 28 A[RECd 5, OpenQuake B
R DMERL LT — b AW T UL L 73R RE R OB 21X 3.6.35 8 L UMXI3.6.36 1T R” LTz,
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Aggregated losses per location Loss map (10.0% in 50.0 years) for Wood
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®)
1

Event-based Risk
WELZIF7AIL

Classical Risk D5 & FIREIZ, TP — ROFHEZITW., TOREBERELZ DL EIZY X
JDOFHEEITH Z LD, Z 2 TliL. Event-based PSHA Z A 7O Y — ROFERZ
T, BEGAZRD D20, UTOH 6 77 A NVBUELIRD,

L.

A

6.

O 0 3 NN b W~

—_— = =
N = O

13
14
15
16
17
18
19
20
21
22
23
24

WEZ7AN (774 3.6.26)

BEEFAOD Y 7YY —T 7 4L (7741 367)
BIRET /0 Yy 7Y Y N THRESNARIFET L (774 3.6.10)
WEHET Ay IV —T 74 (77 A)3.68)

exposure E7 /L7 7 AL (77 AV 3.6.17)

Vulnerability £5 /L7 7 AL (7 7 A 3.621, 77 A/V3.622, 774/ 3.623)
BRET7ANET 7 AIN3626R LTI XET 7 A NWVUIMIEEH DO D (7 7 A /1 3.6.7,
75 A4N3.68. 77 A/N3610. 77 AIN3.621~T7 7 A 3.623) HMEHTA,

J74)3.6.26 Event-based Risk THERTBIBRETI 7ML

[logic_tree]

source_model logic tree file = source_model logic tree.xml
gsim_logic tree file = gmpe logic_tree.xml
number_of logic tree_samples = 0

[erf]
width_of mfd bin=0.1

rupture_mesh_spacing =2

[site_params]

reference_vs30 value = 760.0
reference vs30 type = measured
reference_depth_to 2ptSkm_per sec =5.0
reference_depth to 1ptOkm_per sec = 100.0

[correlation]
ground motion_correlation_model =

[hazard calculation]
random_seed = 113

7 7 ANVAE B

[general]

description =Event-based Risk calculation with Simple fault A
calculation_mode = event_based_risk E— FOER

BERETFLOQY Y 7YY —
HEE TRy 7Y ) —

< =F 2 — FRIEE T DX 2
TV BB I 7 L % 53
+ %% 4 Z(km)

BUAE AT A—F
Vs30(m/s)

Vs30 D51 7
Vs=2.5km/s & 723X (km)
Vs=1.0km/s & 72353 (m)

HEEET T L

HE D — Rl
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77 ANAE B

25 | intensity measure types and levels = {"PGA": [0.005, 0.007, | F+& 73 HEZH/51E b Z Dk X
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103, | Z&seasenti=r2. ¢ 1. [ ], " ™.
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 213} | 25 1 1y o o flefil | il ittt
"SA(0.025)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269, P .

0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397, TEILES DS
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.05)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.1)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.2)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.5)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(1.0)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(2.0)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13]}

26 | truncation_level = 3.0 BIWrERL A DA L~L

27 | maximum_distance = 200 b ANl

28 | investigation_time = 50.0 FEAEMERE ORI G

29

30 | [event based params]

31 | ses_per logic_tree path=100 FRRHALBE D [E1 %

32

33 | [risk_calculation]

34 | master_seed =42 VA7 EHEDZHDOEED Y — Nl

35 | Irem_steps_per_interval= 1 vulnerability BE% o #fi R bR

36 | conditional loss_poes=0.10, 0.02 S & HBIMHER 10%. 2%

37

38 | [exposure]

39 | exposure_file = exposure_model.xml exposure 7 /L7 7 A )b

40

41 | [Vulnerability model]

42 | structural_vulnerability file = | #1EW O Vulnerability €7 /L7 7 A
structural_vulnerability model.xml L

43 | nonstructural vulnerability file = | IEFBEW D Vulnerability €7 /L7 7
nonstructural vulnerability model.xml AL

44 | occupants_vulnerability file = | BfEFE O Vulnerability €7 /L7 7 A
occupants_vulnerability model.xml %

45

46 | [hazard_ outputs]

47 | hazard maps = true NP—= R~y T E2HNIT5

48 | uniform_hazard spectra = true —fENY— R~y TEH TS

49 | poes =0.10.02 AR 10%, 2%

2) FEAE

FHEGIEIL 1341 WebUI IZ X257 (p8l~) BLW 1342 a~v U RFIA Ik
FHREITHIED (p90~) ITRLIEEBY THD,

3) FtEHER
FHEAERICOVWTIIEKT 5,
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(6)
1

Classical BCR
WELZIF7AIL

Classical Risk D5 & [FEEIC, TP — ROFHEZITW., TOFHEMELZ S LICEH
ST OFFEZITH Z L12/2 D, T 2 TliE, Classical PSHA % A 7O Y— ROfER %
HAWT, HEBICKX2BEABLOSEEZRD DD, LTFTOFH T 7 7 ANVBKLELRD,

1
2
3
4.
5
6
7

WEZ7AN (774 3.6.27)

BEEFAOD Y 7YY —T 7 4L (7741 367)
BIRET /0 Yy 7Y Y N THRESNARIFET L (774 3.6.10)
WEHET Ay IV —T 74 (77 A)3.68)

exposure E7T VT 7 AL (7 7 AL 3.6.17)
vulnerability €7 /7 7 A /L (7 7 A /L 3.6.21)
WAEE @ vulnerability €7 /L7 7 A )V

RET 7 ANET 7 AN362TIIRT RET 7 A NVUSMNIBEH DO H D (7 7 A 13.6.7,
77 AIN368, 77 AN3.610, 77 AI3.621~T 7 AV 3.623) ZHEMAT L, KEED
vulnerability €7 /L7 7 A /L & vulnerability &7 /L7 7 A /L OEWIL, FEET D EAEN 270
LDOHTHHDOT, T2 TOUBHITERKT 5,

— O 000 NN A W~

—_

12
13
14
15
16
17
18
19
20
21
22
23

J74)L3.6.27 Classical BCR CERATAZETI 7SIl

T7ANVHE A

[general]

description = Classical BCR calculation with Simple fault RN A
calculation_mode = classical_bcr F— ROEIR

[logic_tree]
source_model logic tree file = source_model logic_tree.xml
gsim_logic tree file = gmpe logic_tree.xml

[erf]
width_of mfd bin=0.1
rupture_mesh_spacing = 2

[site_params]

reference_vs30 value = 760.0

reference vs30 _type = measured
reference_depth_to 2ptSkm_per sec = 5.0
reference_depth_to 1ptOkm_per sec = 100.0

[correlation]
ground motion_correlation_model =

[hazard calculation]
random_seed = 113

EBFETF LYy VY —
HRB TR Ly 7YY —

~ /= F 2 — FRIEEA A ORI 2
FRURBEBER H L I8 7 L & 5y 6
+ 2% 4 Z(km)

B ANRT A =5
Vs30(m/s)

Vs30 D51 7"

Vs=2.5km/s & 725 X (km)
Vs=1.0km/s & 72553 (m)

HEREHEET L

HED > — FE
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TrANVAE FLEA
24 | intensity_measure_types_and_levels = {"PGA": [0.005, 0.007, | 7B 7 3 HEBIIEIE F F DX
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103, | HSGE iz /t, { 1 [ ], "
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13], | 13 f thp o -1 L CilF 1= 0
"SA(0.025)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269, FBLERD 5
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.05)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.1)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(0.2)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(0.5)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13], "SA(1.0)": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,
0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52, 2.13],
"SA(2.0)": [0.005, 0.007, 0.0098, 0.0137, 0.0192, 0.0269,
0.0376, 0.0527, 0.0738, 0.103, 0.145, 0.203, 0.284, 0.397,
0.556, 0.778, 1.09, 1.52, 2.13]}
25 | truncation_level = 3.0 YT ER S oA R L~
26 | maximum_distance = 200 I KR
27 | investigation_time = 50.0 T AR D G R (5F)
28
29 | [risk_calculation]
30 | interest_rate = 0.05 kv viav7un—%2EDE < 2
& TIHER 7R RS O BUE AT E 0
RIS
31 | asset_life_expectancy = 50 & P DIl %R
32 | Irem_steps_per interval = 1 vulnerability BE45 o> 1 i i
33
34 | [exposure]
35 | exposure_file = exposure _model.xml
36
37 | [Vulnerability model]
38 | structural_vulnerability_file = | HEXEH D vulnerability &7 /L
structural_vulnerability model.xml
39 | structural_vulnerability retrofitted file = | #51EY OkEE O vulnerability €7 /L
vulnerability_model retrofitted.xml
40
41 | [hazard outputs]
42 | hazard maps = true NY— Ry TEHIT S
43 | uniform_hazard spectra = true —fENY— K~y TE2HNT 5
44 | poes =0.10.02 AR 10%. 2%

2) EEAE
FHE L 13.41 WebUI (2K 254T) (p8l~) BLW 342 a~r RIA itk
FHREITHIED (p90~) ITRLIEEBY TH D,

3) EtEMER
AR RICOVWTITEKT 5,
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3.7 FHEHRORILAZE
OpenQuake-engine 1T X D FHEFERZ KL 2 72012i%, STz esv BERD 7 7 1 L
ERMY 7 b =7 (e ZFKEFEY 7 FRGIS V7 B BT 2 5EDIENIC
nrml & H O CEEEAIZ XL T 5 5150 OpenQuake BIFEH 12 L » TRt TV 5, =
Z T EBEIZ KT 5 Bk & LT Risk Modeller’s Toolkit @ plotting module % #3513 5.,
Risk Modeller’s Toolkit (AR, RMTK & FES) X OpenQuake-engine ¥ D3 ERK L 7=
BILEDIV AT ETNVDANNT 7 A VOVERF LT OpenQuake-engine 4 fili H L 72 HIZR (1T
L2V A7 OFAEREROBWILL DO TZD DY —AFETH D, EICLLTFO 3 FNL AR
2
e  Plotting Module (fi[#[> —/1)
e Risk Module ("H— RBEXOY 27 FHEFEROHZILEY — 1)
e Vulnerability Module (Vulenerability &7 /L IZB4 5> —/L)
FARMIZIE, Python DT A 77 VA L7eo>TN B2, fEiH(LD7=®, iPython notebook
ERXDOY o TAREMINTEY, FEELENOZLH L TLEEZIT) ZLIThd, 22
TiE, #iEY —v % Linux ECHERT 5 HEOHBNT 5, BENE XX, Windows <°
macOS CTHAIHFHETH 523, iPython notebook % i3 57 DERIEHREILZ Z TidE
&9 2%,
RMTK #3521, =~ K7 A > )5 iPython notebook Z HLE) T2 MENH 5,
1. #—3Fn1%&NbH EF5 (K3.7.1),
2. GEM/mmtk 7 A /L X ~F#) L, ipython notebook & =~ R& AN 5 (X3.7.2),
3. T 74 /v N7 Z W EIZ iPython notebook 3 ELEN T2 DT, RMTK.ipynb &7 U » 7
T5 (X3.73),
4. RMTK 23 E&E®3 2 (¥3.74),
RMTK @ Plotting module TlZ, LAT D 7HDOBYEAFIHEE 72> T 5,
e NH—F
v" Hazard Curves
v' Hazard Maps
v" Uniform Hazard Spectra
o« Uzu
v Loss Exceedance Curves
v' Loss Maps
v" Collapse Maps
v

Damage Distribution Statistics
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a LXTerminal
File Edit Tabs Help

LXTerminal

README. txE

documentatio
n

®3.7.1 RNTK DiZEIZD 1
—IFIILEIAIBLEITS

[ ] LXTerminal
File Edit Tabs Help

LXTerminal

README. txE

documentatio
n

3.7.2 RMNTK OfEeEFD 2
GEM/rmtk T4 L& k) ~F8E) (cd GEM/rmtk). ipn &< FZAHT S
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[ ]} Home - Mozilla Firefox -+ x

J= Home x \\+
€ @] localhost:8888/tree?token=08a90f9d 112466d0594f7375a3a95a7abc1084602b852af 1 @ ||Q search wBa +§ A O =
Z Jupyter Logout
Flles | Ruming  Clusters
Select items to perform actions on them Upload || New || &
0O [~ |»
U oo
O o rigures

[3 notebooks

9

0 rmtk

3

0 mik.egg-info

[ tests

& RMTK.Ipynb

3

O LicensE

3

03 MANIFEST.in

]

03 README.md

[ rmik-cocs. par

®

[ setuppy

localhost:8888/notebooks/RMTK.ipynb

X 3.7.3 Risk Modeller’s Toolkit Z®d 1
FI4IL b T TSHHE(Z iPython notebook (jupyter) ASi2ENZIZ RMTK. ipynb &4
JwH3d3BE. Risk Model ler’s Toolkit AEEENT S

B RMTK - Mozilla Firefox S
~ Home xj" = RMTK x "\\+
€ @ | localhost:8888/notebooks/RMTK.ipynb v | @ ||Q search wBa +§ A O =
2 Jupyter RMTK unsaved changes) A Logou
File Edit View Insert Cell Kemel Help | Python2 O

+|[sc[m[B| 4 ¢ [H B C [vakdown o | = || celmoomar

©) GEM

GLOBAL EARTHQUAKE MODEL
working together to assess risk

OPENQUARE

calulate share explore

\OQ

Risk Modeller's Toolkit

The OpenQuake Risk Modeller's Toolkit (RMTK) is a suite of tools written by scientists, which supports engineers and other experts in the visualization of
the outputs of the OpenQuake-engine, in the calculation of specific risk metrics, and in the creation of fragility and vulnerability models. This software
«contains some of the most commonly used algorithms for risk and vulnerability assessment, and it is intended to be an ever growing tool. The current
architecture of the Risk Modeller's Toolkit is depicted in the figure below:

RMTK

PML curves

Plotting

Hazard curves

ulnerabilit

apacity curve generation
MDOF to SDOF conversion

niform hazard spectra Logic-tree selector

X 3.7.4 Risk Modeller’s Toolkit =®d 2
Risk Modeller’s Toolkit Z#2&h L f={kEE
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(M

NY—FHh—T

AP— R —7 ORI — VO FETU T O LB Th D,

L.

3.7.4 T/r L7z Risk Modeller’s Toolkit ELE)E[fi 7> &, [Hazard Curve] O 7 1> k

EFVa—NEH< (1X¥3.75),

hazard curve file D7 7 A V4 & XL L7 nrml TER 7 7 A JWICTEE L TEITT S
(4 3.7.6 1),

NRML (& EN LB A —H 2T 5 (K3.7.6 T),

hazard_curvers.plot(fE[#E) T 2 v b L7 WEILEMEZRE LKIET 25 (X

3.7.7)s

MR e KR EE 0 50 FEH O fESR (AN — N —7) 23Rl RS, ki

50 R OEEMER THIb S D (X43.7.8),

B plot_hazard_curves - Mozilla Firefox - + x
~ Home x T RMTK x ) Z plot_hazard_curves x ‘_\+
@ | localhost:8888/notebooks/notebooks/plotting/hazard_outputs/plot_hazard_curves.ipynb @ ||Q search wB & A O =
: Jupyter plot_hazard_curves wnsaved changes) | Logout
File  Edt  View Inset Cell Kemel Help | Python 2 ©

+|[sc[m[B| 4 ¢ [H B C [vakdown o | = || celmoomar

Hazard Curves and Uniform Hazard Spectra

This IPython notebook allows the user to visualise the hazard curves for individual sites generated from a probabilistic event-based hazard analysis or a
classical PSHA-based hazard analysis, and to export the plots as png files. The user can also plot the uniform hazard spectra (UHS) for different sites.

Please specify the path of the xml file containing the hazard curve or uniform hazard spectra results in order to use the hazard curve plotter or the uniform
hazard spectra plotter respectively.

In [ ]: =matplotlib inline
import matplotlib.pyplot as plt
from rmtk.plotting.hazard_outputs.plot_hazard outputs import HazardCurve, UniformHazardSpectra

hazard_curve file = "../sample outputs/hazard/hazard_curve.xml"
hazard_curves = HazardCurve(hazard_curve_file)

Hazard Curve
In [ ]: hazard curves.loc list

In [ ]: hazard curves.plot('80.763820(29.986170")
Uniform Hazard Spectra

In [ ]: uhs_file = "../sample_outputs/hazard/uniform_hazard_spectra.xml"
uhs = UniformHazardSpectra(uhs_file)

3.7.5 N\HF—FKHhH—T®D iPython notebook
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B plot_hazard_curves - Mozilla Firefox - + x

~ Home x T RMTK %/ Z plot_hazard_curves x \\+
€ ' @ | localhost:8888/notebooks/notebooks/plotting/hazard_outputs/plot_hazard_curves.ipynb ¢ ||Q search wB & A O =
: Jupyter plot_hazard_curves vast checkpoint: a minute ago (unsaved changes) A Logout
File  Edt  View Inset Cell Kemel Help | Python 2 ©
+||% BB 4+ & M B C | coke | = || ceimoomar

In [3]: %matplotlib inline
import matplotlib.pyplot as plt
from rmtk.plotting.hazard_outputs.plot_hazard outputs import HazardCurve, UniformHazardSpectra

hazard curve file = "../../../rmtk/plotting/sample outputs/hazard/hazard curve.xml"
hazard_curves = HazardCurve(hazard curve file)

Hazard Curve

In [4]: hazard curves.loc list

Out[4]: ['80.088820(28.861170',
'80.088820|28.936170",
'80.129170|29.6037500",
"80.163820|28.786170",
"80.163820|28.861170",
'80.163820|28.936176",
"80.163820|29.011170",
"'80.238820|28.786170",
'80.238820(28.861176",
"80.238820|28.936170",
'80.238820|29.011170",
'80.238820(29.086170",
"80.313820|28.711170°,
"80.313820|28.786170",
'80.313820(28.861176",
"80.313820|29.011170°,
"80.313820|29.086170",
'80.313820(29.161176",
"80.313820|29.236170",

3.7.6 NY—FKA—JTOXILETER )
lhazard_curve_file = 27 A4ILE] D7 7AILNEBERIELLI-W T 7AILICERE L TEFT
L. 274 IICEEFNIBASERT

B plot_hazard_curves - Mozilla Firefox - + x
~ Home x T RMTK %/ Z plot_hazard_curves x \\+
€ ' @ | localhost:8888/notebooks/notebooks/plotting/hazard_outputs/plot_hazard_curves.ipynb ¢ ||Q search wB & A O =
: Jupyter plot_hazard_curves vast checkpoint: a minute ago (unsaved changes) A Logout
File  Edt  View Inset Cell Kemel Help | Python 2 ©
+||% BB 4+ & M B C | coke | = || ceimoomar

In [5]:  hazard curves.plot('80.763820|29.986170")

Location: 80.763820E, 29986170 N

2

5

5
d

5]
3

5]
0

5
2

Probability of Being Exceeded in 50.0 years
5

5
73
5

10° 10" 10° 10"
PGA (g}

In [ 1: ## Uniform Hazard Spectra

In [ 1: uhs_file = "../sample outputs/hazard/uniform_hazard_spectra.xml"
uhs = UniformHazardSpectra(uhs_file)
uhs.plot(e)

3.7.7 NF—FHh—JTORLETET (2)
Thazard curvers.plot (BE|#E)] TRy FLEVWRBIREESE

I)g'l;lll
filt
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hazard map file D7 7 A V4 % BUE L7 nrml TR 7 7 A WIZAEE L TEITT S
(14 3.7.10),

50 FEEIT 10% DR CT—E DRI RO L B R AIMEE (NF— <o)
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~ Home

plot_hazard_maps - Mozilla Firefox - + x

x| T RMTK x [ Z plot_hazard_maps x |\ +

@ | localhost:8888/no

7~ Jupyter
File Edit

B +| 8| th

In [ I:

tebooks/notebooks/plotting/hazard_outputs/plot_hazard_maps.ipynb @ ||Q search wB & A O

plot_hazard_maps (unsaved cnanges) .| Logou

View  Inset  Cel  Kemel  Help | Python 2 ©

B[ 4¥ W B C |vakdown o | = || celToomar

Hazard Maps
This IPython notebook allows users to plot hazard maps generated from probabilistic seismic hazard analysis.

Export options: The figure generated can be saved to an image file by providing a filename to the output_file parameter below. The output resolution
and image format can be set using the parameters output_dpi and output_fmt respectively. The formats png, pdf, ps, eps and svg are currently
supported.

Note: The bounding box defining the extents of the map is estimated directly from the list of sites in the results file.

%matplotlib inline
from rmtk.plotting.hazard outputs.plot hazard outputs import HazardMap

hazard map _file = "../sample outputs/hazard/hazard map-poe .02.xml"
hazard_map = HazardMap(hazard map_file)

marker_size = 15

log scale = False

output_file = None

output_dpi = 360

output_fmt = "png"

hazard map.plot(log scale, marker size, output file, output dpi, output fmt)

3.7.9 /N\H— K< v 7O iPython notebook
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[ ] plot_hazard_maps - Mozilla Firefox - + x

— Home x | Z RMTK I‘J — plot_hazard_maps x ‘-\-l-
€ @ | localhost:8888/notebooks/notebooks/plotting/hazard_outputs/plot_hazard_maps.ipynb @ | |Q search wBa +§ &# O =
— Jupyter plot_hazard_maps (usaved changes) A Logon
File Edt  View Inset  Cell  Kemel  Help # |Python2 O
+ % @ B 4+ ¥ W B C code 4| = ceimoobar

In [1]: wsmatplotlib inline
from rmtk.plotting.hazard outputs.plot hazard outputs import HazardMap

hazard map_file = "../../../rmtk/plotting/sample outputs/hazard/hazard map-poe ©.62.xmlL"

hazard map = HazardMap(hazard_map_file)
marker_size = 15 e
log_scale = False

output_file = None

output_dpi = 360

output_fmt = "png"

hazard map.plot(log_scale, marker_size, output _file, output dpi, output_fmt)

Hazard Map with a 0.02 PoE in 50.0 Years
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7ibEnsd (X3.7.14),

B plot_hazard_curves - Mozilla Firefox - + x
~ Home x T RMTK %/ Z plot_hazard_curves x \\+
€ ' @ | localhost:8888/notebooks/notebooks/plotting/hazard_outputs/plot_hazard_curves.ipynb ¢ ||Q search wB & A O =
= A
- Jupyter plot_hazard_curves (unsaved changes) Logout
File  Edt  View Inset  Cell Kemel  Help | Python 2 ©
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Hazard Curves and Uniform Hazard Spectra

This IPython notebook allows the user to visualise the hazard curves for individual sites generated from a probabilistic event-based hazard analysis or a
classical PSHA-based hazard analysis, and to export the plots as png files. The user can also plot the uniform hazard spectra (UHS) for different sites.

Please specify the path of the xml file containing the hazard curve or uniform hazard spectra results in order to use the hazard curve plotter or the uniform
hazard spectra plotter respectively.

In [ ]: =matplotlib inline
import matplotlib.pyplot as plt
from rmtk.plotting.hazard_outputs.plot_hazard outputs import HazardCurve, UniformHazardSpectra

hazard_curve file = "../sample outputs/hazard/hazard_curve.xml"
hazard_curves = HazardCurve(hazard_curve_file)

Hazard Curve
In [ ]: hazard curves.loc list

In [ ]: hazard curves.plot('80.763820(29.986170")
Uniform Hazard Spectra

In [ 1: uhs_file = "../sample outputs/hazard/uniform_hazard_spectra.xml"
uhs = UniformHazardSpectra(uhs_file)

X 3.7.12 —#/N\HF—FAXARY )LD iPython notebook
Hazard Curve EEL 774 ILTHD

B plot_hazard_curves - Mozilla Firefox - + x
Z Home x| T RMTK plot_hazard_curves x \\+
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: Jupyter plot_hazard_curves vast checkpoint: 40 minutes ago (autosaved) A Logout
File  Edt  View Inset Cell Kemel Help | Python 2 ©
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Uniform Hazard Spectra

In [3]: uhs_file = "../../../rmtk/plotting/sample outputs/hazard/uniform hazard spectra.xml"
uhs = UniformHazardSpectra(uhs_file)
uhs.plot(0)
UHS with a 0.1 PoE in 50.0 Years
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UHS with a 0.1 PoE in 50.0 Years
Location: 134.522000E, 34.510700N
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Plot Loss Curves

This IPython notebook allows the user to visualise the loss curves for individual assets generated from a probabilistic event-based risk analysis or a
classical PSHA-based risk analysis.

Please specify below the path of the xml file containing the loss curve results, and a list of the asset ids for which loss curve plots are needed (the asset

ids should match the ids in the exposure model used for running the analysis).

In [ ]: =matplotlib inline
from rmtk.plotting.loss_curves import plot_loss_curves as plotlc

loss_curves file = '../sample outputs/classical risk/loss-curves-structural.xml'
assets_list = ['al', 'al®', 'alee’']

log scale x = True
log_scale y = True

plotlc.plot loss curves(loss curves file, assets list, log scale x, log scale y)

3.7.15 B RA—T® iPython notebook
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~ Home x | Z RMTK x/ Z plot_loss_curves x IS
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Plot Loss Curves

This IPython notebook allows the user to visualise the loss curves for individual assets generated from a probabilistic event-based risk analysis or a
classical PSHA-based risk analysis.

Please specify below the path of the xml file containing the loss curve results, and a list of the asset ids for which loss curve plots are needed (the asset
ids should match the ids in the exposure model used for running the analysis).

In [1]: %=matplotlib inline
from rmtk.plotting.loss_curves import plot loss curves as plotlc

loss_curves_file = '../../../rmtk/plotting/sample outputs/classical risk/loss-curves-structural.xml'
assets_list = ['al’', 'al®', 'aleo']

log_scale x = True
log_scale y = True

plotlc.plot loss curves(loss curves file, assets list, log scale x, log scale y)

Loss curve (structural losses)

10°
[= ]

107

©w

&

o 10?

>

2

—

£ 10°

@

o

®3.7.16 ORA—TOEITEE
MNoss_curves_file = 274V A] DT 7AINEBEHAEHETEHIT7AILICEEL.
assets_list THIBILI-\WEEZIEET D

__Loss curve (structural losses) > o __Loss curve (structural losses)

Probability of exceedance in 1.0 years

Loss (USD) Loss (USD)
_ Loss curve (structural losses)

Probability of exceedance in 1.0 years

Loss (USD)

3.1.171 BEEZLDORA—T

6) ARIvT
1Ay FOREY =V OERGIEZUTO LB TH D,
1. 3.7.4 T/r L7z Risk Modeller’s Toolkit ZLE) A2~ 5, [Loss Map] O 7’1y MEY
2—zf< (13.7.18),

178



loss map file D7 7 A W4 %KL L7\ nrml JE 7 7 A VAR L,
exposure_model D 7 7 A /L4 Z#iH L 7= exposure €T /v 7 7 A JWIEF L CTEITT
% (X3.7.19),
HSES O A<y IRRIEISNS (

3.7.20),

B plot_risk_maps - Mozilla Firefox - + x
~ Home x | = RMTK x /= plot_risk_maps x\+
€ @ | localhost:8888/notebooks/notebooks/plotting/risk_maps/plot_risk_maps.ipynb v | @ ||Q search wB & A O =
: Jupyter plot_risk_maps iy A Logout
File  Edit  View  Inset  Cell | Python 2 ©

+|[sc[m[B| 4 ¢ [H B C [vakdown o | = || celmoomar

Plot Risk Maps

This IPython notebook allows users to plot risk maps from scenario or probabilistic risk analysis. If more than a single asset is situated at a given location,
it is possible to plot the aggregated loss, or create loss maps according to each building taxonomy. For the latter option, it is necessary to specify also the
file paths for the exposure and vulnerability models used in the calculations.

Please specify the type of plotting in variable plotting_type as follows:
0 - Aggregated loss map only

1 - Loss maps per taxonomy only

2 - Both aggregated and taxonomy-based

Please specify the limits of bounding box for the map in variable bounding_box. If you would like to use the limits from the collapse map, set this variable
to 0.

In [ ]: =matplotlib inline
import rmtk.plotting.risk maps.plot risk maps as plotrm

loss_map file = '../sample outputs/scenario risk/loss-maps-structural.xml*
exposure_model = '../input_models/exposure model nepal.xml'

plotting type = 2
bounding_box = ©
marker_size = 5

log scale = True
export_map_to_csv = False

plotrm.build map(plotting type,less map file,bounding box,log scale,exposure model,marker size,export map to csv)

Inl1:
< .
B 3.7.18 BX<wJ®D iPython notebook
[} plot_risk_maps - Mozilla Firefox b
~ Home x | = rRMTK x /= plot_risk_maps x\+
€ @ | localhost:8888/notebooks/notebooks/plotting/risk_maps/plot_risk_maps.ipynb ¢ ||Q search wB &+ &4 O =
: Jupyter plot_risk_maps (nsaved changes) | Logou
File  Edit View Inset  Cell  Kemel  Help | Python2 ©
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In [1]: %matplotlib inline
import rmtk.plotting.risk maps.plot risk maps as plotrm

loss_map file = '
exposure model =

/../../rmtk/plotting/sample outputs/scenario risk/loss-maps-structural.xml'
./../../rmtk/plotting/input models/exposure model nepal.xml'

plotting type = 2
bounding box
marker siz
log scale
export_map_to_csv = False

5

plotrm.build map(plotting type,loss map file,bounding box,log scale,exposure model,marker size,export map to csv)

Aggregated losses per location
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Plot Collapse Maps

This IPython scripts allows users to plot collapse maps from scenario or probabilistic damage analysis. If more than an asset per location exists, it is
possible to plot the aggregated number of collapses. or create various maps according to each building taxonomy. For the latter option, it is necessary to
specify also the location of the exposure and vulnerability models used in the calculations.

Please specify the type of plotting in variable ploting_type as follows:
0 - Aggregated collapse map only

1 - Collapse maps per taxonomy only

2 - Both aggregated and taxonomy-based

Please specify the limits of bounding box for the map in variable bounding_box. If you would like to use the limits from the collapse map, set this variable
to 0.

In [ ]: =matplotlib inline
from rmtk.plotting.collapse maps import plot collapse maps as plt

collapse map = '../input_models/collapse map.xml"
exposure_model = '../input_models/exposure model.xml"

plotting type = 2
bounding_box = ©
marker_size = 16
log_scale = True
export_map_to_csv = True

plt.build map(plotting type,collapse map,bounding box,log scale,exposure model,marker size, export map to csv)

X3.7.21 EYEIERSHED iPython notebook

B plot_collapse_maps - Mozilla Firefox I e
= Home x | = RMTK x | = plot_risk_maps x /-’ Z plot_collapse_maps ~ x *\+
€ @ | localhost:8888/notebooks/notebooks/plotting/collapse_maps/plot_collapse_maps.ipynb ¢ ||Q search wB &+ &4 O =
: Jupyter plot_collapse_maps (nsavea cnanges) | Logou
File  Edit View Inset  Cell  Kemel  Help # |Pythonz O
+ | % h|B 4 & | M B C|codke | = || celmootar

In [6]: %matplotlib inline
from rmtk.plotting.collapse maps import plot collapse maps as plt

collapse map =
exposure model

/../../rmtk/plotting/input_models/collapse_map.xml'
./../../rmtk/plotting/input models/exposure model.xml'

plotting_type = 2
bounding box = @
marker siz 15

log_scale = True
export_map to csv = False

plt.build map(plotting_type,collapse map,bounding_box,log_scale,exposure_model,marker_size,export map_to_csv)

Aggregated Collapses per location

Number of collapses

Collapse map for CCP.
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plot_damage_dist - Mozilla Firefox
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Plot Damage Distribution

This IPython notebook allows the user to create bar plots of the damage distribution results obtained from a scenaric damage analysis, and to export the
plots as png files. Damage distribution per taxonomy as well as total damage distribution results can be visualised using this notebook. The bar plots show
the estimated mean and standard deviation of the number of buildings in each damage state.

Damage distribution per taxonomy
Please specify below the path of the xml file containing the damage distribution results.

In the taxonomy_list, please provide a list of the building taxonomies for which damage distribution plots are needed (e.g. taxonomy list=["w", "A",
"RC"]). The taxonomy strings should match the taxonomies in the fragility model used for running the analysis. If no taxonomies are listed
(taxonomy_list=[]), the notebook script will attempt to plot the damage distribution results for all of the taxonomies used in the analysis.

Setting the plot_3d flag in the cell below to True will generate a 3D bar plot (Note: Using this option will plot the damage fractions for each taxonomy
instead of the number of assets in each damage state, to allow for a comparison of the damage distribution between different taxonomies).

In [ ]: =matplotlib inline
from rmtk.plotting.damage dist import plot damage dist as plotdd
tax_dmg_dist file = '../sample outputs/scenario damage/dmg dist per taxonomy.xml'

taxonomy_list=[]
plot_3d = True
plot_no_damage = False

plotdd.plot_taxonomy damage dist(tax dmg dist file, taxonomy list, plot no damage, plot 3d)
ey
X 3.7.24 #WEH#HD iPython notebook

plot_damage_dist - Mozilla Firefox

[ ]
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In [1]: %matplotlib inline
from rmtk.plotting.damage dist import plot damage dist as plotdd
tax_dmg_dist file = '../../../rmtk/plotting/sample_outputs/scenario_damage/dmg_dist_per_taxonomy.xml'

taxonomy list=[]
plot_3d = True
plot_no damage = False

plotdd.plot_taxonomy damage dist(tax _dmg_dist file, taxonomy list, plot_no_damage, plot_3d)
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Total damage distribution
Please specify below the path of the xml file containing the total damage distribution results.

In [2]: total dmg dist file = '../../../rmtk/plotting/sample outputs/scenario damage/dmg dist_total.xml'
plot_no damage = False

plotdd.plot_total damage dist(total dmg dist file, plot_no_damage)

Damage distribution (All taxonomies)
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P8 RRTRWTIE LR S DIE RSB L 72 5 AT ICB L T EERIE R AR 422 ICF L DT,
7]« I (1999)9 % H CHIERE)E X 25 3% 23, OpenQuake-engine CalH A[REZR 7] -
)1 (1999) D PHEERR A A AT U 7o MUB B IR 13, S BOHEE 600my/s D fie ROH LAl 2 L5y
FAEAEY (S BOREE 400my/s FH2) I —FRICHIE L 72 R R (PGV) OATH D, H
PR EBEZHET L 2 LT T& e, X 2IE, AVS30 & L EDJiiE (A - 2
JIT (2006)*, gEA - )11 (2005)*73 L OFJINE D> (1999)%) 72 &% VT, HFREEZ 5
B AR, TR 0O PGV 22D By TERT DI ULERH 5,

#4211 A)FEFOER (HH . £EMMEEFHHE 2016 FiR)
fEH T—&
T h=w BT F RIS #
BRSO A R 139.453 B, AbfE 35.669
g o> D 139.3323,35.787435,10860

Wrig R ~ L — 2 DIEH

139.4502400, 35.6667500
139.1844000, 35.8836800

139.4530000, 35.6690000,2000.0000
139.1871600, 35.8859300,2000.0000

R i 139.2116000, 35.9058700,19726.5396
139.4774400, 35.6889400,19726.5396

WrE i 2.0 km

WrE & 34.0 km

7 i e 18.0 km

~J=Fa2—F Mw6.8

HIZE DA e =R R BPT

MR 0 36 A e 30 FFEFEAEMESR: 1.35%

50 RS RS 2.24%
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¥ F—H
A 315 &
A 80 i
TR A 90 J

&4.2.2 EITICET SE®

s T—%
138.7, 36.3
AT 100,352
140.0, 36.3
HER A X 500m*
Wi o Bk - A X 5.0 km
9 2 MR | - 22)1(1999)

4.2.2 BEGZT7AIL
OpenQuake-engine SE/TD7=DIZIE, L TFO X I ICEFRWBET VERET 7 A LD 2D
DL T2 D,

1.
2.

(1

BREEET LV 7 AN (77 A4 42.1)
MET AN (T 7 AL 423)

ERMEBETILIO7A4IL

IZUOIC, #4210 OFEREZHAWTCEEBEET L7 7 A VEERT 5, WiEoD 4 S5O
BEA D> TNDH DT, single plane & W CHWiEET V&2 1EKRT 5, VoI VE 7741
4211 R LTm, ZZCHEERLERIZ. UTFTO6HAETH D,

1.

Wl i O AR ORITTiE (7 7 A4/ 421 D 3{TH~131TH)
single plane Z 5 E T %,

~J=Fa—R (7740421 D 447H)

al - 2 (19992 Wb DT, Mw 2 f8ET D,

TR0 (7740421 D51TH)

A - B (1999) TIEME L LAy, e LTRAT D,
BIFNLE (7740421 D 61TH)

Wi i O TR I TR EEER 3 5 25, ]« )1 (1999) Tid, BIRIR S OIS LEL
FERSIXETVOFLERRET S,

Elm, R (77 A1 421D 717H)

F] - B (1999) TIEME L LAy, e LTRAT D,
Wi 1 DR & RELGTE (77 AV 421 D 7~121TH)

Wrlgmm o 4 JOMEEZf8E  (planarSurface Zf57E) 7 5,

]

* BIIE (201743 A), 250m A v 2 TIHEHE TE AW BIFEET b,
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LRz b LI, RRET VEAERT %,

RIRE T VOBRETIEZ, 1332 =

K] (p40~) TRLIZEBY THDH, WiEH A 4 SOERETERIT HDT, 1332 (2) 1)
D Planar fault rupture ] (p.44~) DOIEFHRZ FEIZHIEETT L EIERTILIZ LW,

[\

774421 BREMBERHELEHMEBICSTLIRREMEETILI 7/
(planar fault rupture MEH)
TrANVAE B
<?xml version="1.0" encoding="ut{-8"?> XML &5
<nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml Bil#G % 7

(o) LV, I SNV ]

11

12
13
14

<singlePlaneRupture>
<magnitude>6.8</magnitude>
<rake>90</rake>
<hypocenter lat="35.787435" lon="139.3323"
depth="10.86"/>

<planarSurface strike="315" dip="80">

<topLeft lon="139.45300" lat="35.66900" depth="2.0"/>
<topRight lon="139.18716" lat="35.88593" depth="2.0"/>
<bottomLeft lon="139.47744" lat="35.68894"
depth="19.72"/>
<bottomRight lon="139.21160" lat="35.90587"
depth="19.72"/>

</planarSurface>
</singlePlaneRupture>
</nrml>

xmins: XML 44 i1 ZE[#]
singlePlaneRupture: single plane
magnitude: v/ =F =2 — K
rake: X0
hypocenter: FEJR7 &
lon: RXPEC). lat: FEPEC), depth: %
& (km)
planarSurface: /& i
strike: 7EI0], dip: 8}
topLeft: /& 10D &A%
topRight: f5 O JEE
bottomLeft: 7 JAEFE
bottomRight: 7 T 0 FEAE
lon: RXPEC). lat: FEPEC), depth: &
& (km)
planarSurface #& T % 7
singlePlaneRupture #& T & 7
nrml $&T X 7

EFECIX, single plane & W THIEET V2B L7225, W@ oz b L — X O JEEN
Do TVDHEEIZIL, simple fault > TH LY, simple fault OEGEOH T 7 A
NET 7 ANVA22ITR LIz, ZO%E, BELRDFRIE, LTOTHETH D,

i JeE i D ST TR DRI E (7 7 A v 422 D 34TH~181TH)

L.

simple fault Z{5E 3 %,
v I =Fa—R (7744220 41TH)

& - 21 (1999) &2 W5 DT, Mw 2f8ET D,

TR0 (7741422 D 54TH)

a2 (1999)TIEME L LAy, 1FHE LTRRAT 5,

ERAE (77410422 D 64TH)
Wr e i O FR TR RN B A%, FH] -
BFRSIIETVOFLERTET D,

Z (1999)CTlk, BEFRIES OFERPLE, B

Wrigmse b L—RADEE (77 A4/ 42.1 D 8~1341TH)

W N —ADEEE 2 JUCHRET 5,
R (77404220 149T7H)

a2 (1999)TIIME L LAgns, 1FHE L TRRAT 5,
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7.

HEFEA BB, TIRIES (77414220 15,

1647H)

Wrigim o b, Tz $aEd 2.
T74I1L4.2.2 BRHEZRELBEBICSTLIERMBETILI 7ML
(simple fault rupture MEH)
TrANVAE B
<?xml version="1.0" encoding="ut{-8"?> XML &5
<nrml xmlns:gml="http://www.opengis.net/gml" nrml Bil#G % 7

[\

(o) LV, I SNV ]

10
11
12
13
14
15

16
17

18
19

(2)

xmlns="http://openquake.org/xmlns/nrml/0.5">
<simpleFaultRupture>
<magnitude>6.8</magnitude>
<rake>90.0</rake>
<hypocenter lat="35.787435" lon="139.3323"
depth="10.86"/>

<simpleFaultGeometry>
<gml:LineString>
<gml:posList>
139.4502400 35.6667500
139.1844000 35.8836800
</gml:posList>
</gml:LineString>
<dip>80</dip>
<upperSeismoDepth>2.0</upperSeismoDepth>

<lowerSeismoDepth>19.72</lowerSeismoDepth>
</simpleFaultGeometry>

</simpleFaultRupture>
</nrml>

xmins: XML 44 i1 ZE[#]
simpleFaultRupture: simple fault
magnitude: v/ =F =2 — K
rake: X0 £
hypocenter BRIRAL

depth: TR S (km), lat: L, lon: #%

E
simpleFaultGeometry: simple fault
gml:LineString: simple fault O#
gml:posList: L&D U &
ﬁu, (DFRFE S

KR DIRE fa s
gml.posLlsl wrrs
gml:LineString & T & 7

dip: R

upperSeismoDepth: 7= wE E
[ (km)

lowerSeismoDepth: HUEFR /LRI T

simpleFaultGeometry #& T & 2
simpleFaultRupture #& T % 7
nrml $&T X 7

BREITFAIL

WIZRTE T 7 A WEAERRT D, 77 A4/ 423
UTFDs55THD,
HEE— NINOHESR (7740423 D2, 34TH)

L.
2
3
4.
5

B DR AE I,

D+/«-/c-/</v.

YT NEIR LT, T2 CHE I

R OE®R (774142306, T1TH)
BHRETEET LOE®R (7741423 D 10,

1117H)

BRLSOEHR (77141423 D 14~1717H)
AHET D HET & T OEIER LOWIER EofFR (77 410423 0 20~-251TH)

v g T LICEHT D,

1

- >
— —

A=

RET7 7 ANEERT D, 1B LT=7 741423 2 EBJEIC,

general €2 > 3> (FHEE— FIEMIDIER)

SE, ZORHRE
HERET D,
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e description (21T7H)

ZOHETED XS A EZFITT 02 LEOX T TRk %,
e calculation mode (317H)

Scenario Case DEFR. A 1T 5 O T, scenario # &R T 5,

2) sitestyvar GHE&HE. AEERTFOER)
MBI B9 D BRE Z LR D, AT HEI A B CHRET 2D T, LLFD 2 DD/R7
A—=BPE LIRS,
e region grid spacing (6 1TH)
FRAT RN DFH RS A X% A — PVHGL THRE., RO A X2/ S <
UET 21T L, L0 EERR DD,
e region (717H)
fEMTREI A ETE CRRET D720, TR 8] OMAGHLE T, 4 5 (I r~XY)
0 T) FLikd 5,

3) erftyar (BEEEETILOER)
BEWEE T VOERETLRT 5, ZZTHRETSLEN S 20TREWEET VT 7
AN EWREDERE T A XD 2 DDNRTA—=2Th b,
e rupture model file (1017H)
AITEN TR LI2BIRWTE 7 V7 7 A VA Bt ET %,
e rupture mesh spacing (11 1TE)
EIREBEZ R T 572012, WiEm A2 5% 272912 km BALTHRE, M Tt
M NE ERFEE IS < foczmx SHROLHIIEL 2 %,

4) site_params £7 3 > (BBlSADER)

BRSOERETLIRT D, ZZ2TlE, ATD 4 DO/ T A —F%EFLiR LTV B 5,
OpenQuake-engine (Z351F 5 =] « #J11 (1999)D HEE S TR 1T, BRI R OEHRE LEE L
IRnNTe, EEICIEIAETH D,

e reference vs30 value (1417H)

Vs30 DfE (m/s)=FEET 5,

e reference vs30 type (1547H)

Vs30 DfE7s . BLHE (measured) 7>, HEHE (inferred) 72E 5 & FRET D,

e reference depth to 2ptSkm per sec (16 4TH)

Vs=2.5km/s & 72 HR S (km)&ZFRET D,
e reference depth to 1ptOkm per sec (174T7H)
Vs=1.0km/s & 72 HEI(m)ZHEET 5,
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EOBRRTHR CEEZHEN T 255121%, £°7 A =4 & LRRO L 51T L THE
ARETH 205, BN T IR 2561213, Bl nrml TR TBIHLAERAFEET 5 2
ELARETH D,

5)
)

hazard_calculation o > 3> (FtETHHEHE ZTDEESIUVHELEDE

FHRICAE T 2 ERE TR SOMEB R S, TOMDNRT A =2 EaitdT 5,

~N NN W~

random seed (20 17H)

EHLELD 7= D DEEL > — MEZATE OB TIET 203, A EIOFE TILHEHL
Mz L,

gsim (2117H)

FHRCAE T 2 HUEE) TR A8 E T 5,

intensity measure types: (22 47H)

R Lo WHUBENEE A R E T 5, L THE L7z gsim CaIR ATREZ2 HUEBBHERE O
HIREFRETH D,

truncation_level (23 1T7H)

O ERL AR OF T L~ % FERCTHRE T 5, OpenQuake-engine T, HugE®E) T
R BT DEEERAOM & SLEEZEH LT, EMMEZEH L, #it7r—% &L
THLBES 5, truncation level X ET 5 & CIMIER AR ICIE - o Bl = HEH L,
truncation_level = 0.0 &% & ELEZMEH L2V ERNE BEERZE 0) 2fEH L7z
MBEBRIOFE LD, EEERSMICHE S BLEEZEE L2 TX,
truncation_level 2245 H AR Z 5% & L 72 1T UL L,

maximum_distance (24 17 H)

PR U2 W CEME T 2 e RIEREA km THET 2.

number of ground motion_ fields (2517 H)

HEEN R S OF R A2 THE T 5, OpenQuake-engine Tk, HiE®H) THIIC
R D EERZAEOME & G AEH LT, ZMfE2@EH L, Mit7r—2 & LT
MY 5, #etT —% LB LT GE O BRRER A ET 5, G L7AE
ZLRVOTHIUE, SREEIT 1 ETIG,

7741423 EREMEEZEEL-HMERICESTLIREIZAIL

TrANVRE #A

[general] general ¥ 7 >3

description = Scenario Case Sample For Taichikawa Fault Zone | 5.7 3

calculation_mode = scenario 7% & — KX Scenario-based Hazard
[sites]

region_grid_spacing = 0.5 FEE YA X (km)

region = 138.7 36.3, 138.7 35.2, 140.0 35.2, 140.0 36.3 FHARME (R MET4R)
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T ANVAR #A

8

9 | [erf]
10 | rupture_model file = earthquake rupture_model.xml WriEges L7 7 AL
11 | rupture_mesh_spacing =35 Wi i D 43 EI YA X (km)
12
13 | [site_params]
14 | reference vs30 value = 400 Vs30(m/s)
15 | reference vs30 _type = inferred Vs30 D&+ 7
16 | reference_depth_to 2ptSkm_per sec = 5.0 Vs2.5km/s & 7% 55 X (km)
17 | reference_depth_to_1ptOkm_per sec = 100.0 Vsl.0km/s & 7235 X (m)
18
19 | [hazard calculation]
20 | random_seed = 113 HEHEE DO - D DOEI D — Rl
21 | gsim = SiMidorikawal999Asc HEERSET L
22 | intensity measure_types = PGV HERBERS DX A 7
23 | truncation_level = 0.0 BIRNE D D& DT DHFFRL~L
24 | maximum_distance = 200.0 HEEN 2 59 D I KRR (km)
25 | number_of ground motion_fields = 1 WRE) & FHE 9 B Al

4.2.3 EFEAFE
SHEJTEIT 1341 WebUI IZ KD FAT) (p8l~) BIW 342 a~r FIAM kD
RHREITHIE] (p90~) ITRLTIZEBY THD,

4.2.4 HAH

FHRERE RO N FIE LU FEE, 13.6 FatE XA TITBIT Y —FR - U227 D
BE (p105~) BEO 137 FHEMEEORIEEE] (p.169~) IRLIZEBY THD,
7 740 % QGIS THUL L= b D &K 42.1 1278 Lz, &« 211 (1999)0 F 5k F o> 7
TiX, HBEOERE DRV, BEEICh- 2B THIIN5,

omridis

=
i — et

X4.2.1 ERREEBERELI-EDOFEERG
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4.3 MERBAMENY— FEHFTZD 1
4.3.1 ELGRER

WIT, HEFGRAVHBANY — T 21T 5, MRERERIT. LTD3 HToh D,

1. MG LT OB TRERIEAET L & TFHIESND T XTOHEDKEH

2. ZOHIEDIF AR

3. HMUEENR S AHEE T 5

T TR, HUERFR AN IEHEMEASI HUB S A E B 3T K o TR S 7o A E MR E) T
B 2016 Rz b &0, ENENOFRDBER & LT, OpenQuake-engine % fifi F L T
FRAIHIEE AN — RO R Z F4T7T 5, SEMED PR & Rk, ~F— R —7 %
%9 2% & LT, Classical PSHA OFtHEZET 573, ZE D%, Event-based PSHA Dt
b ERT D,

R DT xtG &3 5 FHHEHEP A4 BIAOEEr & U, PRI D HIEE 23S | T iy o
T & LIEBBITOWTHERT 2, BEAOE#RITR 421 TRLEBDERL b0 5,
7o, AT L T ERFHR bR 422 LRICLOZHEHT 5,

4.3.2 REGZIF7AIIL

OpenQuake-engine FEZ{TD /= ODEFET A Y v 7V ) — L MEH TR0 v 7V )
—BIORET 7 ANVNBYELRDL, BRET AR vy 7YV ) —HNTHEINDBRET
B FETMEL D70, LTOX I, 54207 7 A NDBMETHDH,

. EBFEETFL (Z77A4143.1)

2. BRETNAuY IV I —T7 AL (77 A432)

3. MESH Ty 7YV —T57A4 (77 A/ 433)

4. RET7AN (77 AN434)

1 BRETLIFZANL
BIRET VT 7 AME, BRET Va7V U —7 7 A VIR END 7 7 A VD
DETHE LRI R, 77 A/NA432I1TR LB 22 TE—T7 74 VDR
RS2, BEWEZRE LR & (TR0 | MEOR AR LR LCERET L
ﬁlzgkii%’) F 421 DIFREMNTERIET NV T 7 A NVEAERT D, T84T 2 HIER 1T
R E —E TR 2 IRED b L A1T 9 72 %, Fault sources without floating ruptures
$31F % Characteristic fault source & 9 BT, WikE D 4 SOBEER D> TWNDHOD
T, single plane CHTEHIZET /ML T 5, Vo7 NET7 7 A0 431 IR LTz, DT,
I THELERDERIT, UTOS OOMRTH L, ZOHHRIT, RIEWEZ L IcunzEe
2%,
I WiEESEHE T 7 b=y 2 2 A7 (77 A 431 D 517H)
characteristicFaultSource % FV T, #1& (3 Active Shallow Crust (EHrE) 25 ET 5,
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EREDOERZ EITRIRE T L 2Bk T D,

MR OFAMROEHR (77 A4/ 431 D 6~81TH)
Mw6.8 DHED % 5§35 729 incrementalMFD
Bk I HEE T 7 A NV TH
TROA (77 A431DIFTH)
w] - I (1999) TITMLEE & LR WA,
Em, R (774404310 1147H)
w] - I (1999) TITLEE & LR WA,

WD FEAERMRIZ OV T,

ET 2XZHMICEDE S,

e LTRAT D,

fEH & LTREAT 2,

Wit e T D REAE & KB 51 (7 7 AV 4.2.1 D 10~174TH)

Wil o 4
DFEREZFRE LT20S, WeRimA HuR B T3
D HBITREAE LD,

REH T,

L72& %0 ThD, Fault sources without floating ruptures (Z

LW E

RS

4 ROBFEZIRE, RIEKTE 25 E Lo ERE T O5HE 1

PHT, WE O 4 ROPEREEZ W THTER 2 R[S 5D T,

B

BWTIL, Lﬁ):ﬁo)f”f‘“ﬁ 5. g

332 ~#—1F] (p40~) TR
ZF51F % Characteristic fault source
332 2) 49 O

Characteristic fault] (p.55~) OIEH % FEICWIET T L ZVERTILZ L0,

—_— O O 0

—_

12

13

14

15

16

xmlns="http://openquake.org/xmlns/nrml/0.5">

<sourceModel name="Example Source Model containing a
Characteristic Fault Source defined by a sequence of Planar
Surfaces">

<sourceGroup name="group 1" tectonicRegion="Active
Shallow Crust">
<characteristicFaultSource tectonicRegion="Active
Shallow Crust" id="1" name="Taichikawa fault zone">

<incrementalMFD binWidth="0.1" minMag="6.8">

<occurRates>0.000448</occurRates>
</incremental MFD>
<rake>90.0</rake>
<surface>

<planarSurface strike="315.0" dip="80.0">

<topLeft  lon="139.453" lat="35.669"
depth="2.0"/>

<topRight  lon="139.18716" lat="35.88593"
depth="2.0"/>

<bottomLeft lon="139.47744" 1at="35.68894"
depth="19.7265396"/>

<bottomRight lon="139.2116" lat="35.90587"
depth="19.7265396"/>
</planarSurface>

J74IA43 1 HERRBHUMEBNYT—FEFZOIICEBTIRFEETLIZAI
TZ7ANVHE B
<?xml version='1.0" encoding="utf-8'?> XML &5
<nrml xmlns:gml="http://www.opengis.net/gml" nrml Bil#G % 7

xmins: XML 4 BiiZ< [t

sourceModel

name: & HL72 70

sourceGroup: EJi 7 NV —7

tectonicRegion: 77 b=y 7 4 A7

characteristicFaultSource:
Characteristic faults

id: ID. name: BIFHA A 7
tectonicRegion: 77 b=y 7 2 A7

incrementalMFD: ~ 7 =5 = — K}l
PER AT

binWidth: Y44y, minMag: /MM

occurRates: FE4fife3E
incrementalMFD #&7T % 7
rake: X0 fA(°)
surface: 7 /& i
planarSurface: 7/ #i 1

strike: EM(°). dip: HFH°)

topLeft: /& 10D EEA%
topRight: A5 LD AR
bottomLeft: 72 T D)
bottomRight: 47 A%

lon: FRJEC). lat: F&EFE(°). depth: 1%
& (km)

planarSurface &7 % 7
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17
18
19
20
21

(2)

BRET AR 7YY —T 7 A VTG
BIRET VT 7 ANVEFERLEHEZROT, vy s>
ty b —DORTHDL, Y TINT 7 ANET 7 ANA4321TR LT, TITH TE
N7 7 ANERELT, 8/TH CEHAY 1

1 DDRE

10
11
12
13

3

MEH TNy 7Y ) —T 7 LT, BHE

T 7ANVAE HH
</surface> surface #& T & 7
</characteristicFaultSource> characteristicFaultSource #& T % 7
</sourceGroup> sourceGroup #&T & 7
</sourceModel> sourceModel & T & 7
</nrml> nrml & T X 7

BRETLEDSYIV)=DT74)L

T74IL4.3.2 FERRBHHME

(el v gV = A

BRIRET V& ZOREENZ LR T 5, 4Bl

—X—2DHK, TT T
ZIRET

ENY— RFBAZFD 1 IZEIT3ERETILOAD Y Y

V) =74l
TrAVHE B
<?xml version="1.0" encoding="UTF-8"?> XML 55
<nrml xmlns="http://openquake.org/xmlns/nrml/0.5"> nrml BA4E % 7

<logicTree logicTreeID="1t1">

<logicTreeBranchingLevel branchingLevelID="bl1">

<logicTreeBranchSet uncertainty Type="sourceModel"
branchSetID="bs1">

<logicTreeBranch branchID="b1">

<uncertaintyModel>source_model.xml</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>

</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
</logicTree>
</nrml>

xmins: XML 44 RijZE[#]
logicTree: 7> 7 >V I —
logicTreelD: 1D
logicTreeBranchingLevel: 7 7 >
N A%
branchingLevellD: 1D
logicTreeBranchSet: 77 > F & v
branchSetID: 1D, uncertaintyType:
eEtED 2 A 7
logicTreeBranch: 7 7 >
branchID: 1D
uncertaintyModel: source_model.xml
DARFREMEDET NV
uncertaintyWeight: “RKfE 40 B 7
13 1.0
logicTreeBranch #& T & 7
logicTreeBranchSet #& T #
logicTreeBranchingLevel ¥ 7T % 7
logicTree $& T4 7
nrml $&T X 7

MEHFAXO Oy IVYY—TF7()L

(AT HERE) TN E Tl

3 AP

BALZGRT 5, BIERTETAHICEENDT I b= I XA T (77 A4V431D44THD

tectonicRegion) {2 hin 3 2 MR E) TR A & 2 72 5720,
R L 7o NN HE O 2

HEhoT, nYv s

Alali, =1+ 22)1 (1999)
—lT—2D I, 7?V??V

b —2DHRTH 5,717 H THEHT 5 HES) THIX (SiMidorikawal 999ASC) % & &

8ITH CHEHALZ 1

i kv, F RS,
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applyToTectonicRegionType J&@E&HWT, 77 h=v I ¥ A4 7 %&45
IRBIR,

FXIE 7 7 A /L@ intensity measure types and levels THEE 3 5 HIZE#) 70 X |
T2 (77 b=y 724728 T2) HEBHTRXFIZEEZNTORITHITR LR,

TJ74) 4.3.3 HERGHE

10
11
12
13

(4)

BRICRET 7 AV EEKT 5, Classical PSHA

Y TINT ANE T 7 A IV A33 I TRT,

ET DI LaENTIE

I 2 ZTHRE

SN —FBITED 1 I2EF52BRHFAXODY IV —

274
T7ANVHE L
<?xml version="1.0" encoding="UTF-8"?> XML B
<nrml xmlns:gml="http://www.opengis.net/gm]" nrml 4G5 7

xmlns="http://openquake.org/xmlns/nrml/0.5">
<logicTree logicTreeID="1t1">

<logicTreeBranchingLevel branchingLevellD="bl1">

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs1" applyToTectonicRegionType="Active
Shallow Crust">

<logicTreeBranch branchID="b1">

<uncertaintyModel>SiMidorikawal999Asc</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>

</logicTreeBranchSet>
</logicTreeBranchingLevel>

xmins: XML 44 A1 ZE[H]
logicTree: 2w 7>V U —
logicTreelD: 1D
logicTreeBranchingLevel:
NS/ 2%
branchingLevellD: 1D
logicTreeBranchSet: 77 > F & > K
branchSetID: 1D, uncertaintyType: 1~
TEEMED Z A 71X gmpeModel.,
applyToTectonicRegionType: i H 3
5 #51% 1 Active Shallow Crust
logicTreeBranch: 7 7 > F
branchID: 1D
uncertaintyModel:
SiMidorikawal999Asc 23 R fife M D E
2%
uncertaintyWeight: ~fifg &M 0O B A
13 1.0
logicTreeBranch wrTHET
logicTreeBranchSet #& T % 7
logicTreeBranchingLevel #& T % 7

77T

</logicTree> logicTree $& T 4% 7
</nrml> nrml §& T X 7
BEITFAIL

434" LTe, T2 CRERERIILLTOHRTH D,
FHRE— FIEOOER (77 A4V 434D 2~417H)

FHRGPH, FEETOE®R (77 A v423 06, T4TH)

BIRET L, EHTHXO0Y 7Y ) —DEHR (7741423 D6, T4T7H)

AN et

W e L DAy E||

\Z X BT DY TV E T 7 AL

T AER (7740434 D 1017H)

AP = REROTZOOfE#R (77 /L 434 D 17~2117H)

A= RIHDCBIT B (77 A1 434 D 24,

EEWTE 2R LI BB LR Fuly 7Y ) —OFHR=,
RS NP —Fh—7 T
AR

Ry

AIEI Tl 25079
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2597H)
FHRET D HE

FIAET DHEEIR S O LU EIEHER ORI 2R 3B
(B R OfE Rz Fil L7223,

&)« 21 (1999)D HFEE) T




HXTIE, ZNHDEIFSRINRNTZOEM L=, U LEDFREZREIZ, REZ 7 A V%
VER T 5. 1ERRLTZ- 7 7 AV 434 % EBNEIC, B2 a0 T L ICai1 5,

1) general €9 3> GtEE— FIEZHADIER)
TR ZORRIEND L R RE IR T S, 22T, RO 22087
A =B EBET D,
e description (21T7H)
ZOFHETED L) R R EZFTT 202 EEOLTFHI TR T 2,
e calculation mode (317H)
Classical PSHA DEHE 21T 9 DT, classical Z %IR35,

2) sitestyvar GHE&HE. SAEERTFOER)
FENTRESIZ BT DR E itk 5, T A SR THRET 2D T, LLFD 250D /R7
A—=BPE LIRS,
e region grid spacing (6 1TH)
EMT RN D FHREAS - A X% m BAL THRIE, SR ORI A X /h S < Fhid
DI1FE. K VEERRA DD,
e region (717H)
TR A IR CRRET D720, TR ] OMAEHLE T, 4 5 (I~ XY)
0 T) FLikd 5,

3) logic_treetsar (AZy YY) —DER)
e source_model logic tree file (1047 H)
432 (1) BFRETLZ77 A1) (p.193~) TERLZERTES A O 7YY
— 7 7 ANVERET D,
e gsim logic tree file (1147H)
432 (3) MEBHTUNn T v 7Y V=77 A0 (p.195~) TIERL L 7= HFEH)
THXe Yy 7V ) =T 7 A VERET D,

4) erfEo>ar (BBRETILOHEIZET S1EHR)
Wrlg €7 L OnENCEAT 2 RaAd T 5, WEEZ VEKRIL, BERET LY Y 7Y
V—IZ&ENDDOT, T TIEIHRELR,
e rupture mesh spacing (1417 H)
EIREBEZ R T 572012, WiEm A2 2% 272912 km BALTHRE, Mt
MAVZ L FEEITE L R0, AHEOMBITEL 25,
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5)

calculation parameters €4 3> (GtEDT-HDIER)

FHETDHEIR RS ZOMIERS KO E, R EoF®RE2iid 35,

6)

random seed (17 17H)

MEHLELD 7= D DEEL > — NMEZTE OB TIEE, 7272 L, ARIOFE TIEHET
P A L7220,

intensity measure_types _and levels: (18 47 H)

AR LI OWHIBRBIER & Y — R —TRIROBO X O S 245ET 5, L THE
L7z gsim logic_tree file PN Crtibk U 7= HIGRSE) 110 CHER AT HE 72 HUEB Bh RS O 45
EFRETH D,

truncation_level (19 1T7H)

GIBTER ORI 2 FETHRES 2, 2EMES TRIMKICISW T, A
RL~UL& 3 EFRELTWDHOT, 3.0 THEEITH (BIFEIZH (2013) “Yp.85),
maximum_distance (2017 H)

PRBEROE 2 W CEME T 2 e KIEREA km THET 2.

investigation time (2117 H)

FE R A FHEL T 2 MR A R AL THRE T 2,

hazard outputs £4 <3 > (Ha'jJO)T:&')G)'%#E)

Classical PSHA (Z L DT OHAICIE, NV — R —T7 3 EECH DI NnD, ~NYP—F
vyf%mﬁbkm%Aiﬁﬂﬁéﬁk@ﬁ RPN L 725,

hazard maps (24 17 H)

N — R o T HITE0E 9 03% true/false TIRET 5.
poes (251T7H)

Y=<y T E M 5856 OF iR  ERCTHEET 5,

T74IL4.3.4 HERRBUHMENT—FERZTDO1IZBT3REIF7AIL

N =

—_
SO0 3NN bW

—_—
—_

(Classical PSHA M%&)

TZ7ANVAR #A

[general] general ¥ 7 >3

description = Classical PSHA Sample For Taichikawa Fault 5 B 70 3 e

Zone

calculation_mode = classical FHHEE— R classical

[sites]

region_grid spacing = 0.5 FHER TV A X (km)

region = 138.7 36.3, 138.7 35.2, 140.0 35.2, 140.0 36.3 FHRGPE (RE MECT4R)

[logic tree]

source_model_logic tree file =source_model logic treexml | BEJFEET Loy v 7YV —T7 574
v

gsim_logic_tree_file = gmpe_logic_tree.xml HMEHTHRNORY Yy 7YY —T 7
AV

198



TZ7ANVAE B

12

13 | [erf]

14 | rupture_mesh spacing =5 WrE I D E YA X (km)

15

16 | [hazard calculation]

17 | random_seed = 113 HEHLEE D 7= D DOELELD > — Rl

18 | intensity_measure types_and levels = {"PGV": [2,4, 6,8, 10, | ZETHrHEE & ZDL~L
12, 14, 16, 18, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160,
170, 180,190, 200, 220, 240, 260, 280, 300] }

19 | truncation_level = 3.0 HETDOIXL X DDA R LN
V%

20 | maximum_distance = 200.0 BB 2 FHE T 2 R KEEEE (km)

21 | investigation_time = 50 FE T =R O KB H (4F)

22

23 | [hazard outputs]

24 | hazard_maps = true N—=Rvy T O

25 | poes =0.01, 0.02, 0.10 ARIBFEE: 1%, 2%, 10%

Event-based PSHA Dfi#HT 2 32 L 72\ 5A 1%, 3 17 H @ calculation_mode % event_based
WZET L, {LEDITIZ event_based params &7 2 3 > % 3% 1) T ses_per_logic tree_path 2%k
X ET %, Event-based PSHA DFEMT TlIL, NY— RI—7137 7 /L h THI S 4720
72, hazard outputs ‘=2 2 = 2T hazard curves from gmfs ZHAHET H Z LIl 5,
BRELIETZ 7 ANDY T NVET 7 AV 4351T5R LT,

774 4.3.5 HERRUMMENT—FERZTOI1IZETEIHRETI7AIL
(Event-based PHSA Mi5&)

TZ7ANVAE B
1 | [general] general 7 ¥ 3
2 | description = Event based PSHA Sample For Taichikawa Fault | fij 723007
Zone
3 | calculation_mode = event_based 5 £ — NiX event based
4
5 | [sites]
6 | region grid spacing = 0.5 FEE YA X (km)
7 | region =138.7 36.3, 138.7 35.2, 140.0 35.2, 140.0 36.3 SRR (RREE T4 R
8
9 | [logic_tree]
10 | source_model_logic_tree_file = source_model_logic_treexml | BRET 1O v IV ) —T7 57 A
V%
11 | gsim_logic tree file = gmpe logic_tree.xml wEESH TSROy 7Y ) —T7 5
A
12
13 | [erf]
14 | rupture mesh_spacing =5 Wi E D53 EF A X (km)
15
16 | [hazard calculation]
17 | random_seed = 113 HEHLEE D 7= DOELELD > — Rl
18 | intensity_measure_types_and levels = {"PGV": [2,4, 6,8, 10, | ZET HrHEE L ZDL~L
12, 14, 16, 18, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 55, 60,
65,70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160,
170, 180,190, 200, 220, 240, 260, 280, 300] }
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Ty ANVHRE B

19 | truncation_level = 3.0 HETHDOILSSEDTDDFHR L~
v

20 | maximum_distance = 200.0 ) 2 GR35 BoORBERE (km)

21 | investigation_time = 50 B 2R 0D e B R ()

22

23 | [event based params]

24 | ses_per logic_tree path = 10000 WFhA X by R

25

26 | [hazard outputs]

27 | hazard curves from gmfs = true HEEBG O A — R —T %35
T5

28 | hazard_maps = true NF—=R~v v TOHA

29 | poes =0.01, 0.02, 0.10 IR 1%, 2%, 10%

4.3.3 FHEAHZE
SHEGEIE 1341 WebUI (2 X 54T (p8l~) BLW 342 a~r RIA 2k 5b
FHEFEATHIE (p.90~) ITRLIZEBY THD,

4.3.4 WA

SRRSO HE L B ik, 3.6 HEHHE LA TIZB T A5 — R - U R T O
B (p105~) BEO 137 FHEMEORIESE (p169~) ITRLEZEBY TH 5D,

ZORETIE, BEN 1 O OARHEEBRFICRNZ LD RE LR AR LA
L7z EE TRIICE o o R S b, RSN AHEICIE S 2X 2 52 TWD
7o, FERIIXK 431 DX ST D, HEEBIZEO & 25 20T, K432 89
(2o A= RO —T 13—k kPR O R & 705, F7-. Event-based PSHA Dt H ik
REDOHWIK A 433 1Z7R LTz,

Hazard Map with a 0.01 PoE in 50.0 Years

104 Location: 139.309477 E, 35.751414 N

102}

10° }

PGV (cm/s)

104+

Probability of Being Exceeded in 50.0 years

10° . .
10° 10* 10?
PGV (cm/s)

4.3.1 HEERBIBENT—FERZD 1 OFEZRDO—H
(E) "\"F—FAh—T, (A) "\F—FrKvv 7
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Probability of Being Exceeded in 50.0 years

Probability of Being Exceeded in 50.0 years

Hazard Map with a 0.02 PoE in 50.0 Years

Location: 139.309477 E, 35.751414 N 36.25°N fis

35.75°N

35.5°N piil

-
e

-

=)
[
T

-
°
]
T

-
o
[y
T

10°

10?

104

E -1
5 10
o

>

=

o

"2

£

o

]

°

[

o

1%

x

w

(=2}

£

]

o

k]

)

a

[

Q

g 10°
a 100

10! 10? 10° 35.25°N ot
PGV (cm/s) 138.75°E 139°E 139.25°E 139.5°E 139.75°E

X4.3.2 HEHIIESODEEEZAHRNMGEDHEZERDO—H
(E) "\F—FAh—T, (A) "\F—FrKzxv 7

Location: 139.309477 E, 35.751414 N

Hazard Map with a 0.01 PoE in 50.0 Years

-
=)
°

10* 10? 10° :
PGV (cm/s) 13875 139°E  139.25°E  1395°E  139.75°E

Location: 139.309477 E, 35.751414 N Hazard Map with a 0.01 PoE in 50.0 Years

10* 10? 10° :
PGV (cm/s) 13875 139°E  139.25°E  1395°E  139.75°E

M4.3.3 SHEET—RFIZKAHEHREDLLE
(k) Classical PSHA @ETEH#ER. (F) Event-based PSHA MEEFER
() WNSF—Fh—T, (B) \HF—Frwv7
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4.4 FERBHHENY— FBIFTZOD 2
4.41 DELGRER

BIETTlX, FEIEWEE OMEEZ x5 & LT, OpenQuake-engine % fifi ] L 7= e 3R im ) i
B — FOFEZFEIT L, SEICBOTIE, MHERHEZ 5 & LR inn s
TROFHEFIEE GRS 5, BHEOTD, 5 e T DR ZBEAER & L, R AT
HHEEDNFEL N7 70D M8 7 7 ZADOHIED A b LTEGEIZ O W T 5, BEFOKE
WTFK 441 DBV THD, FHE LT 70D M8 7 T ADHIFEIZHSWTIE, HHOH A
XV, B E MBEORBENER DY - TERHASh, ThERERZSTSATY
%o FAENRY — 2 L MBOHIE L OEA ST ORRE R 442 1R L, ATICET 21
WX, R422ITRLIZBO LR OEHBHT 2,

x4.41 HELSTHALDOMN ISR

gt F—H
T b= BT WEHFER
<~ =F=2—FK Mw7.9-8.6
e SRR BPT
- . 30 FERAMER: 0.7%
HROFELRF 50 4EFAETER: 1.6%

AL 2 BENI—VEEH

No. BAENE— ~J=Fa—F HAH
1 AR 1 7.9(Mw) 0.37
2 SN 2 8.2(Mw) 0.06
3 FEI 3 8.0(Mw) 0.30
4 FEL 4 8.3(Mw) 0.05
5 SEI 5 8.4(Mw) 0.03
6 Ik 6 8.5(Mw) 0.01
7 SN 7 8.5(Mw) 0.01
8 FEI 8 8.6(Mw) 0.02
9 FEI 9 7.9(Mw) 0.11
10 HEIK 10 8.2(Mw) 0.04

4.4.2 REGZI7AIIL

OpenQuake-engine ZEZ{TD /= ODEFET A Y v 7V ) — L MEH TR0 v 7V )
—BLUORET 7ANDBLELRD, BRET ALYy 7Y ) —NTHEESNDERET
NEETEVBEERDTED, LTOHA4ODOT7 7 ANVHBVETHD,

1. BRETNL (77 414410)

2. BIRETARY YU —=T7 A (77 A/L442)

3. MEESH TPy 7Y V=757 A0 (77 AL 443)
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4. BEZT7AN (T7A4V444)

1 BRETLIFZAL
BIRET VT 7 AV, BIRETARY y 7YV =T 7 A )VICFIRSIND 7 7 A VD
FETHELZRTNER 6700, 2 2T 10 ks OERRICBW T HAZZE T HD T,
%ﬁ’&m%rwkbfjm774w@%T5 RV 2 e L 7o MRS & 13 0 |
HWRERORAMR LR LIEBIRET VRSLEL 2D, T 7 OFHRE AW TRIFEET
VT 7 ANEAERT D, AT HHEIIWE R AR E —E CHET S2IED b LEHR AT
9 728, Fault sources without floating ruptures (Z45(F % Characteristic fault source & V> 9 ZEJiR
SFAT, WiBmARES Z L ICEE AR ET D complex fault TWrgm 2 €7 Vb5, o
TNheT7 7 AN 441ITR LT, BT, T2 TREERLERIT. LT 4 SOEHRTH
Do ZOEMIZ, BFRNEZ L ICHELRD,
I WiEESEE T 7 b=y 2 2 A7 (77 A 441 D 51TH)
characteristicFaultSource % FV C, ##i& 13 Subduction Interface (HHER) ZFRET 5,
2. WERORAMROEHR (77114410 6~84TH)
Mw7.9 ODHUED I % B [ET 5 7= %, incrementalMFD % 1\ 5, F8AEREZRIZ OV T,
BB HHRET 7 A NV THRET 2R HHICEDE S,
3. 90 (T A 441 DIFTH)
e B (1999) TIIMLE L LA, 1H#HE LTREAT D,
4. WrlEmEOMEE L RIUGIE (7 7 A0 441 O 10~4417H)
WiEEOES 2L O h L —RAEEEIRET D,

ERLOEHRAZ FEISERE T VEER T D, BIETIEIZ, 1332 A=K (p40~) TR
L7238V ThH%, Fault sources without floating ruptures (Z331F % Characteristic fault source
EWVWIERSDET, RS T IEEEAZIEET D complex fault CHiEH A2 &KELT 5 DT,
332 (2) 4 CD Characteristic fault] (p.55~) DIEF#H % FKICWiEET L2 ERTIUX X
[N

T74I4 41 HEERROMEBNS—FBNZO2IZETE5—D2BEBOERRETILI 7ML

TZ7ANVHE #A
1 | <?xml version='1.0" encoding="utf-8'?> XML B
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml BAtGE ¥ 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZ= R
3 | <sourceModel name="Sagami Trough"> sourceModel
name: {723
4 <sourceGroup name="Sagami Trough ASGO01" sourceGroup: =7 N—7
tectonicRegion="Subduction Interface"> tectonicRegion: 77 h=v 7 XA 7
5 <characteristicFaultSource id="1" name="Sagami Trough characteristicFaultSource:
ASGO1" tectonicRegion="Subduction Interface"> Characteristic faults
id: 1D, name: FERZ A 7,
tectonicRegion: 77 h=> 7 4 AT
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16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32

33
34
35
36
37
38

TZ7ANVHE B
<incrementalMFD binWidth="0.1" minMag="7.9"> incrementalMFD: <~ 7 =5 = — R}
FER AT

<occurRates>0.00032</occurRates>
</incremental MFD>
<rake>90</rake>
<surface>
<complexFaultGeometry>
<faultTopEdge>
<gml:LineString>
<gml:posList>
139.985817 34.925344 12.0 139.822288 34.986544
12.0 139.778633 35.010425 12.0 139.717208 35.052000 12.0
139.673937 35.076774 12.0 139.571450 35.136775 12.0
139.527819 35.170911 12.0 139.438657 35.250000 12.0
139.398569 35.287427 12.0 139.364267 35.319481 12.0
139.270376 35.404874 12.0 139.221240 35.448000 12.0
139.157083 35.481475 12.0 139.122442 35.492804 12.0
138.949900 35.518627 12.0
</gml:posList>
</gml:LineString>
</faultTopEdge>
<faultIntermediateEdge>
<gml:LineString>
<gml:posList>
139.985817 35.011716 14.0 139.902221 35.052000
14.0 139.829221 35.085330 14.0 139.778633 35.109904 14.0
139.679903 35.172295 14.0 139.573415 35.250000 14.0
139.571450 35.251418 14.0 139.541848 35.276939 14.0
139.416333 35.396079 14.0 139.364267 35.445524 14.0
139.361511 35.448000 14.0 139.280261 35.501972 14.0
139.157083 35.554665 14.0 139.119249 35.567926 14.0
138.949900 35.604669 14.0
</gml:posList>
</gml:LineString>
</faultIntermediateEdge>

<faultIntermediateEdge>
<gml:LineString>
<gml:posList>
140.193000 35.412669 24.0 140.085325 35.448000
24.0 140.028152 35.464169 24.0 139.985817 35.476189 24.0
139.863695 35.516824 24.0 139.778633 35.547386 24.0
139.701349 35.576260 24.0 139.571450 35.636912 24.0
139.559195 35.646000 24.0 139.547478 35.654113 24.0
139.402670 35.748398 24.0 139.364267 35.766755 24.0
139.237493 35.797697 24.0 139.157083 35.815347 24.0
139.071388 35.844000 24.0
</gml:posList>
</gml:LineString>
</faultIntermediateEdge>
<faultBottomEdge>
<gml:LineString>
<gml:posList>

binWidth: Y455, minMag: /MM
occurRates: FEAfl =R
incrementalMFD #& [ % 7
rake: <0 A
surface: K& ifi
complexFaultGeometry: Complex fault
faultTopEdge: /& L i
gml:LineString: ##
gml:posList: iLED U X |
LURORREL() M) TS (km) &%
B RS RREE R YRS R
M RS RREE MEEE RS

gml:posList #& T % 7

gml:LineString #& T & 2
faultTopEdge #& T & 7
faultIntermediateEdge: 57 /& i+ [
gml:LineString: ##

gml:posList: & U A |k
PRIORE e RS RE
RS R M RS RE RE 3§
S RREE R RE

gml:posList & T # 7
gml:LineString $& T & 2
faultIntermediateEdge #& T % 7

faultIntermediateEdge: %)= i 1%
gml:LineString: 7

gml:posList: 7/ ED U X b

T DRREE AP RS RREE fEEE
RS R B RS R B R
S RREE fREE IRE e

gml:posList $& T & 7
gml:LineString & T & 7
faultIntermediateEdge & T % 7
faultBottomEdge: ¥7/& i ifi
gml:LineString: ##

gml:posList: L&D U A
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T ANV HH

39 140.193000 35.538812 26.0 140.000240 35.581043 | FHaORRE #)E EE BE EE
26.0 139.985817 35.584220 26.0 139.807836 35.62472726.0 | yEX (R i VEX iR i 1
139.778633 35.632164 26.0 139.745778 35.646000 26.0 K ORRJE BE RS-
139.627902 35.704462 26.0 139.571450 35.732275 26.0
139.449196 35.788216 26.0 139.364267 35.823401 26.0
139.260890 35.844000 26.0

40 </gml:posList> gml:posList $& T & 7

41 </gml:LineString> gml:LineString #& T & 7

42 </faultBottomEdge> faultBottomEdge #& T # 7

43 </complexFaultGeometry> complexFaultGeometry & T % 7

44 </surface> surface & T & 7

45 </characteristicFaultSource> characteristicFaultSource ¥& T % 7

46 </sourceGroup> sourceGroup ¥&T & 7

47 | </sourceModel> sourceModel #& T % 7

48 | </nrml> nrml f& T X 7

(2) BRETLADSYIYY—=T7A4I

BRET AR Yy 7Y ) =T 7 A VI JRIFEET V& OAHEEN 27tk 3%, 4 1l
10 HOBRET N T 7 ANVEMEH LI ERDOT, vy 7Y —31 2OHRTHDHN,
TI70oF ey b 10ARAET S, VYTV T ANET 7 AN 4421 LTz, BEST
X, BIEET VORROT, 770F 7L F 1 DTEw, 770F 8y O
(442 (1) BRET V7 7411 (p203~) TE/KL L
source_model 01.xml~ source model 10.xml & L, F 442 (Zt~> T, EAEZRET 5,

uncertaintyType %

T74IL4.4.2 BEERRFBUHENT—FBIFZ0 2 ICET3ERETLODYY

Y)—T74A4I)
Z7ANVAR FEA
1 | <?xml version="1.0" encoding="UTF-8"?> XML &

nrml BA#A % 7
xmins: XML 4 BijZ2 [
logicTree: 2w 7>V U —
logicTree/D: ID
logicTreeBranchingLevel:
NS/ AP
branchingLevel/D: 1D
logicTreeBranchSet: 77 > Ft& v K
branchSetID: 1D, uncertaintyType: 1~
feEMED &2 A 7

2 | <nrml xmlns:gml="http://www.opengis.net/gml"
xmlns="http://openquake.org/xmlns/nrml/0.5">

3 | <logicTree logicTreeID="1t1">

4 <logicTreeBranchingLevel branchingLevelID="bl1"> TIF

5 <logicTreeBranchSet uncertainty Type="sourceModel"
branchSetID="bs1">

6 <logicTreeBranch branchID="b1"> logicTreeBranch: 77 >
branchID: 1D
7 uncertaintyModel: source_model.xml
<uncertaintyModel>source_model _01.xml</uncertaintyModel> | 73 & D EF L
8 <uncertainty Weight>0.37</uncertainty Weight> uncertaintyWeight: =43 0.37
9 </logicTreeBranch> logicTreeBranch #& T % 7
10 <logicTreeBranch branchID="b2"> logicTreeBranch: 7 7 > 7
branchID: 1D
11 uncertaintyModel: source_model.xml
<uncertaintyModel>source_model 02.xml</uncertaintyModel> | 723 RHEEM:DE T L
12 <uncertainty Weight>0.06</uncertainty Weight> uncertaintyWeight: R &% 0 & 2
13 0.06
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13
14
15
16
17

18
19

20
21

22
23

24
25
26
27
28

3

<logicTreeBranch branchID="b9">

<uncertaintyModel>source_model 09.xml</uncertaintyModel>
<uncertainty Weight>0.11</uncertainty Weight>

</logicTreeBranch>
<logicTreeBranch branchID="b10">

<uncertaintyModel>source_model 10.xml</uncertaintyModel>
<uncertainty Weight>0.04</uncertainty Weight>

</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
</logicTree>
</nrml>

T 7ANVAE WA
</logicTreeBranch> logicTreeBranch #&7 & 7

logicTreeBranch: 77 >
branchID: 1D

uncertaintyModel: source_model.xml

PRREE D £

uncertaintyWeight: “~ff & 0D 5 7

1% 0.11

logicTreeBranch T

logicTreeBranch: 77 >
branchID: 1D

uncertaintyModel: source_model.xml

AR EEDET NV

uncertaintyWeight: g E MO E

1% 0.04

logicTreeBranch #& T & 2

logicTreeBranchSet #& T & 7

logicTreeBranchingLevel $& T % 7

logicTree #&T 4 7

nrml #&T X T

wEESHFARXODOYIV—TF7AIL
HEHTHRN Sy 7V ) —T 7 AT, B

(A3 2 HEREN TN E TS S

BAZGDRT D, BRTETNVHIZEENDIT I h=w 2 XA T (774441 D4ITED
tectonicRegion J&ME) (2PN T 2 HUEB) THIAZ & £ 21T UL 5720,

(1999) ZfEH L= L — "ERMOLDFHE /DT, adv 7>V

AENE, |- 2
—lF—oDH, TT

YTy hb—oDARTHD, 71TH THEHT D HESTHZ (SiMidorikawal999Sinter)

ZRELT, 81THTEAZ 1

Wi kv, oS,

nYy IV =77 Fy b

ETDHI

JEMEE LT, applyToTectonicRegionType EBIEEZHWT, 77 h=v 7 ¥ A 7%
LEENTEI R DR, YT NT 7 A NET 7 AV 443 1RT,

X IE
BETH(T I b=y 2 AT7|C

T74)L 443 FERmMHME

99)—=7F74I1

7 7 A /L intensity measure_types and_levels 24 T E 7 2 HUESE X 1%
BT 2) HEHTHEAICE E T RITIUEZR %iﬁb‘

-’G

SN —RBITZED 2 I2HT5HEBFALOD Y

TZ7ANVAE LA
1 | <?xml version="1.0" encoding="UTF-8"?> XML BE&
2 | <nrml xmins:gml="http://www.opengis.net/gml" nrml 4G5 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiZ2f
3 | <logicTree logicTreeID="1t1"> logicTree: =¥y 7>V 1 —
logicTreelD: 1D
4 <logicTreeBranchingLevel branchingLevelID="bl1"> logicTreeBranchingLevel: 7 7 > >
A2
branchingLevellD: 1D
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T7ANVHE B
5 <logicTreeBranchSet uncertainty Type="gmpeModel" logicTreeBranchSet: 77 > F 1 » |
branchSetID="bs1" applyToTectonicRegionType="Subduction branchSetID: 1D, uncertaintyType: 7~
Interface"> e ENED # A 71X gmpeModel.,
applyToTectonicRegionType: 3 2
##31% 13 Subduction Interface
6 <logicTreeBranch branchID="b1"> logicTreeBranch: 7 7 > F
branchID: 1D
7 uncertaintyModel:
<uncertaintyModel>SiMidorikawal999SInter</uncertaintyModel> | SiMidorikawal999SInter 37~ EE D
5L
8 <uncertainty Weight>1.0</uncertainty Weight> uncertaintyWeight: HEE D B4
1.0
9 </logicTreeBranch> logicTreeBranch #& 7 % 7
10 </logicTreeBranchSet> logicTreeBranchSet #& T & 7
11 </logicTreeBranchingLevel> logicTreeBranchingLevel #& T #
12 | </logicTree> logicTree #&T7 % 7
13 | </nrml> nrml $& T X7
4) BEIF7AIN
BRICRRE T 7 A NVEAFRT D0 7 7 ANV 444 120 0 TNV EIR LTz, T 2 CTRLERIER

IFUTORTH %,

1. FEE—FIPOFEHR (7741444 D 1-31TH)

2 FEIPH, FHEEFOER (77 A 444 0 5~71TH)

3 /J?fcwv HEH TFHXOr Yy 7Y U —DfFH (7 74V 444 D 9~111TH)

4. WiEETNVOSENET 5E®R (77 14V 444 D 13~141TH)

5. "= RHEOZOOER (77414440 16~211TH)

6. NY—RNHENIZEATL1ER (77 A/ 444 D 24~261TH)

ATET2Y S OZE T X, 26 17 H @ mean_hazard curves DFXEDIHTHH T2, ZTHEHD
IRT A—=HDOFPTEWT D,

AEOFHETIX, 10 X¥ —> OERE EARE T

(2N

mean_hazard curves = true &£ 3% & |

—_—

SO0 NNk W —

T, #N TN — K —TOHE O %

FITTH L9
10 S F — 2 DEBSEH 2 FHHRT D,

HETLHIIICHEELTWD, T 74

272> TW DR,

T74IL4.4 4 HEERFUMENT—FBITZD2ICET3RETI 7ML
T7ANVHE B
[general] general ¥ 7 >3
description = Classical PSHA Sample For Sagami Trough i B 70 50 A

calculation_mode = classical

[sites]
region_grid_spacing = 0.5
region = 138.7 36.3, 138.7 35.2, 140.0 35.2, 140.0 36.3

[logic_tree]
source_model logic tree file = source_model logic tree.xml

A — NI classical

AR A X (km)
FHEHEI (REEE R T 4 5

BRETFTALOOY v IV —T 57 A
I
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11

12
13
14

15
16
17

18

19

20
21
22
23
24

25
26

4.4 3
HE BT 1341

TrANVNE

Bl

gsim_logic tree file = gmpe logic_tree.xml

[erf]

rupture_mesh_spacing =5

[hazard_calculation]

random_seed = 113

intensity measure_types_and_levels = {"PGV": [2, 4, 6 ,8, 10,
12, 14, 16, 18, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160,
170, 180,190, 200, 220, 240, 260, 280, 300] }
truncation_level = 3.0

maximum_distance = 200.0
investigation_time = 50

[hazard outputs]

hazard maps = true

poes = 0.01, 0.02, 0.10
mean_hazard curves = true

WEHTHN ey 7YY —7 7
A L

Wil T D 43I A X (km)

HEFHLELD 7= b DELEL D 2 — Rl
AR OMERE L T DL

HETBHOIZSSE DO DOFER LN
b

HEEN 2 59 D i R (km)
R R D 6 IR (4F)

NYP—R< TN
BT 1%, 2%, 10%
S DAY — ¥ T —T DIER

PR

4.4.4 HA

SRS REOH N TE LR TEE. 3.6
B7iE] (p105~) BXON 137

WebUI |2 X 5547 (p.8l~) BLW 1342 a~wr FIA Ik

FHEIFATHE)] (p90~) ITRLIZERBY THD,

HEHEZA TIZBT oY —F - Y27 DF
FERERORLTIE] (p169~) IR LIZERBY TH D,

ZOFE T, BIRN 10 37 — VRT3, ZNLUSAMIAREEMEIXFHCRE L2 2
Emb, BB LT AR A Lo ES RIS s R & s, K 4.4.1
(O — R =T e — R~y TORERBRE R LT, 10 3% —VOFHHEZ LD
FERLHIENTEY, ZNOEEH LZFEERZX 442 1R LT,
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Location: 139.309477 E, 35.751414 N Hazard Map with a 0.01 PoE in 50.0 Years
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4.5 FERGBHME/NY— F@BHFZFD 3
4.5.1 WEGER

RGO BNT — RETZ D 1, 0 2 TIEX, BMOT 7 h=v 7 ¥ A4 7 TOERE
FIEEH LIt Ch o1, SETIZ. 20o0T 7 h=v 7 Z A7 (EWREH, HEER)
DORERIRET VA RIRFICHEH U2t 2 £ 3 5, AR OMeRimr BTN Clx, k%
ETDEPHENDITRATOMBEEZNRE LT, MEHZHEL2TERLRN, Z0
2, BIFEET VT, FRTOMAICHE L 5 X DMkx RIBERZZL0LERD D,

I TCIHEEOBEREMAT MBSV TV E LT, MERRHE Y — R Z 0

L ED2OERETNERE LIZET LV COHBEFIEEZHBNTT 5,

4.5.2 BEGZIF7AIIL
PLTOF4 77 A NVBHETHD,
1. BRETNV (7741431 L7714/L44.1)
2. BRETNARY IV IV —=T7A)L (77 A/L442)
3. MEESH Ty 7Y V=77 A0 (77 A/145.1)
4. RET7AN (77 AN 444)

1 BRETLIFZAL

BIRET VL, 7740431 L7 740441 BN ThAE L CERT 5, BRIIC
L. 77 AV 4.4.1 @ source_model 01.xml~source_ model 10.xml 27 7 A /L 4.3.1 OfE#H
AT, #1077 A VEERT 5,

(2) BREETILAOSYHSY)—T7ALIL
T AN442 LEILT A NEHHT S,

Q) HMEFFAXODSYIVI—TFAIL

HEE PRy 7Y ) —7 7 A L, FHRICHE AT 2 HEE PRI L Z2hicxt 3 5
BAEZGLRT 5, BRETNAVFICEENDGTZ b= I XA T (T 74441 DA4ITHD
tectonicRegion JEME) (TN o MEE) PHINAZ & 22T 672200, AENE, & - 21|
(1999) ZfEH L7=iEliEaAls LU0 L — MERAID 2 A TOREROT, n¥y 7Y
U= 22, 77vFky b 2 5TH5DH, 74THTIEWREZ A 7O HESRTHIZX
(SiMidorikawal999ASC) #fEE L T, 16 TH TF L — M EE R M o HiFR &) 7 1l =X
(SiMidorikawal999SInter) Z 45 ET D, 77T T VNN ER B0, KT 7 F D
A BITH. 1717H) FEAZRL LICTHIEI R, 2O, vyy 7Y =77 05k
v hDJgME LT, applyToTectonicRegionType #H\\\TC, 77 h=v 7 ¥ A THHEET 5
ZEEENTE LR, VYU TNT s ANET 7 AN 4511TRT,
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FXIE 7 7 A /L@ intensity measure types and levels Z¥ CTHET A HIEHMIIX, 22T
HETDH(T7 b=y 7 A4 7B T 2) HEHTHXTICEZEN T RITRITR L0,

T74) 451 HERJFHUMENT— FEFZO 3 ICETHHEHFAXOD Y
99)—=T74I)L
T7ANVHE A
<?xml version="1.0" encoding="UTF-8"?> XML &5
<nrml xmlns:gml="http://www.opengis.net/gml" nrml B4G % 7

10
11
12

13

14

15

16

17
18
19
20
21

(4)
T AN444 LRILT7 7 A NEHEHT D,

xmlns="http://openquake.org/xmlns/nrml/0.5">
<logicTree logicTreeID="t1">

<logicTreeBranchinglLevel branchingLevellID="bl1">

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs1" applyToTectonicRegionType="Active Shallow
Crust">

<logicTreeBranch branchID="b1">

<uncertaintyModel>SiMidorikawa 1999 Asc</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>
</logicTreeBranchSet>

</logicTreeBranchingLevel>
<logicTreeBranchinglevel branchinglLevelID="bl2">

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs21" applyToTectonicRegionType="Subduction
Interface">

<logicTreeBranch branchID="b21">

<uncertaintyModel>SiMidorikawal999SInter</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>

</logicTreeBranchSet>
</logicTreeBranchingLevel>

xmins: XML 44 Rij 22 [#]
logicTree: 2> 7Y 1 —
logicTreelD: 1D
logicTreeBranchingLevel: 7 7 5
YL
branchingLevellD: 1D
logicTreeBranchSet: 77 > F & v
branchSetID: 1D, uncertaintyType: 1~
fife ENED # A 71X gmpeModel.,
applyToTectonicRegionType: 1 H3
% 1§ 1T Active Shallow Crust
logicTreeBranch: 7 7 >
branchID: 1D
uncertaintyModel:
SiMidorikawal999Asc 23 AHEENEDE
VA%
uncertaintyWeight: & 40D B 7
13 1.0
logicTreeBranch #& T # 7
logicTreeBranchSet wrHrT
logicTreeBranchingLevel #& T & 7
logicTreeBranchingLevel: 7 5 > 5
N2
branchingLevellD: 1D
logicTreeBranchSet: 7' Z » F &~ |k
branchSetID: 1D, uncertaintyType: 1~
fife ENED % A 71X gmpeModel.,
applyToTectonicRegionType: 17
% #1813 Subduction Interface
logicTreeBranch: 7 7 >
branchiD: 1D
uncertaintyModel:
SiMidorikawal999SInter 3 /R &1 D
TV
uncertaintyWeight: & 40D 7
13 1.0
logicTreeBranch #& T # 7
logicTreeBranchSet ¥& T % 7
logicTreeBranchingLevel #& T & 7

</logicTree> logicTree #& T & 7
</nrml> nrml & T %2 7
BEITFAIL
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4.5.3 EEAHE
FHE L 13.41 WebUI (2 X 254T) (p8l~) BLW 342 a~wr FIA itk
FHREITHED (p90~) ITRLIEEBY TH D,

4.5.4 HAH

SRR RO M HE L B ik, 3.6 &EHHE LA TIZB T A5 — R - U R T O
Bkl (p105~) BLO 137 FHEMEEOBREIE] (p169~) (RLIZEBY THD,
ARIOFFETIXAIE & RIS, NP — R —T P — R~y 7RHDRETH D, K
A5V IO — R —T P — R~ v OB REZ R L2, 10 X% — L OFHE
EORRBHNINTEY, TNOEMH LI EBREE K 452 1R Lz, ZREEM
DGEDRER LRI D Z LD,

ENENDNAY— N~y T2 R DEEBRER TR LK ZX 453,454 1R LT,
FERE N 7 7D M8 27 7 ADHIERIZ DWW CIIIEEMEENH E U @ < 7728 50 42T 2%
OFEFIT, IFEIBH OHLDOFER L 72> TNDZ ERbnb,
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Location: 139.309477 E, 35.751414 N Hazard Map with a 0.01 PoE in 50.0 Years
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Hazard Map with a 0.01 PoE in 50.0 Years Hazard Map with a 0.02 PoE in 50.0 Years
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X4.5.3 HEHR (FHONF—FKTv D)
K 50FET 1% H:H50FET 2%
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X4.5.4 EEHER (FEE 1. 4. 8IZBIFANTF—FKTv )
K 50FET 1% H:50FET 2%
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4.6 ERETEBEHEEL-HhEEIC K S2EMBEEEN
VRIS A KR E U 7o HUBB) Ot OfE B4 IV T IR BN K 2 @ 8E Ot 217 9,

OpenQuake-engine Tl, Scenario Damage & FEIIIL AT CThH 5, MEREFRIT, LT D 3
RThD,

1. BPEDOIEH (exposure 7 /L)

2. BWOPEETT IV (fragility E7T /L)

3. HUEENR I D534 (Scenario Case D H)
T T, T42 RIENTE & Rl L7z MR E) ) (p.186~) THEER L 72 2T O MR Eh T
HFERAZ T, BEL R T 5,

4.6.1 BEGZTF7AI

OpenQuake-engine FEITDT=DITIE, LLTFDOT7 7 A VPMEL IR D,

1. BEWEET LT 7 A4 (77 A142.1)

2. BETFAN (ANF—F) (7741 423)

3. Exposure E7 /L7 7 A (7 74/ 46.2)

4. Fragility €7 /v 7 7 AV (7 74/ 46.3)

5. REZ7AN (VA7) (77 A/ 4.64)

FIETOYRIVFHEOF U TNATE, A= FORET 7 ANVE VAT ORET 74
NERILERET 7 A MG L7zd, 2 b+ 5 L5 IZhlxiciial LTh L, &
DOEEIZ AT — ROFKE T 7 A VX [job hazard.ini], U A7 OFE 7 7 A /ViL[job risk.ini]
D& WebUliZZN T E BBIIZEHT 2,

(1) EFRMBETILIFZAIL
(42 FEJRWTE 255 E Lo EEE ) (p.186~) TaEH&E L 7= 21 Hs oo H = Eh T kS 5
EHWATSD, 77 ANV421 2 FOFEEH AT 5,

(2) BEI7AIL (IWNHF—F)

42 FRIFWIE &2 %5 E LIRS (p.186~) TRME L7oo)IkfE 4 o MR Eh 7 JIf 2R
ZHNWDTD, 77 AN 423 ZIIEEOEEMMT 5, 7272 L, 2T T % Fragility
BA%AY PGV ITHEIG L TRz sh | HERE) T4 Akkar and Bommer (2010)D =022 #
LTCPGA Z#tH 45, HARMIZIZZ 7 A4 /v 423 ® 21 1TH % gsim = AkkarBommer2010,
2217 H % intensity measure types = PGA IZZ T 5, KK THIUX, PGV IZHIE L 7= fragility
ETNEHETDHNEINES S,

YR OFETHZ DT, HIEEENE S OFHH NI exposure BT /L CHRET A2 A TS
X, Z2O%GE. 7740423 D10, 11{THZHIBRL T, exposure £ ¥ a » E{LED
1TIZERE L. exposure_file = exposure_model.xml & ZEFH X LV (77 A/ 4.6.1 ),
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T774I)L 4.6.1 ERHEZHEL-HEBCLKI2EMHEERTICBITHHREY
74IL (I\HF—FR)

TrAVE #A
1 | [general] general ¥ 7 >3
2 | description = Scenario Case Sample For Taichikawa Fault Zone | B 75 BH
3 | calculation_mode = scenario 7% & — KX Scenario-based Hazard
4
5| [erf]
6 | rupture_model_file = earthquake rupture_model.xml MrEET LT 7 AL
7 | rupture_mesh_spacing = 5.0 W 1 D 43 E A X (km)
8
9 | [site_params]
10 | reference_vs30_value = 400 Vs30(m/s)
11 | reference_vs30_type = inferred Vs30 D5+ 7°
12 | reference_depth_to 2pt5km_per sec = 5.0 Vs2.5km/s & 72 55 X (km)
13 | reference_depth_to_1ptOkm_per sec = 100.0 Vsl.0km/s & 72 35X (m)
14
15 | [hazard calculation]
16 | random_seed = 113 HEHAIL D 7= D DOEIED > — R
17 | gsim = AkkarBommer2010 WEEHRIET IV
18 | intensity measure_types = PGA BRI DX A7
19 | truncation_level = 0.0 BARIIIE B S X DDA R L~
20 | maximum_distance = 200.0 HERE) A 5 HE T DR RHERE (km)
21 | number_of ground motion_fields = 1 HEREY & R T 5 K
22
23 | [exposure]
24 | exposure_file = exposure_model.xml exposure E7 /L7 7 A )b

(3) exposure ETILITF7AIL

Y E A TE T D720, BEHEE OTE @S £ exposure T /LT 7 A LR
b, BE. BN OEOFRICOWVTIERNCHFF L TWD Z e ESIND, BE
FNDOTERMN HAVX, 3.5 Input Preparation Toolkit] (p.100~) (27~ L 7= exposure &7 /LAERK
Y — /L% VT, OpenQuake-engine Cffi  ATREZRERUCEHL T 2 & L, AlElE, BWE
BT 27— 2 2R LT & LT, GEM 23 EFL L 727 — % (GED4GEM) % V%
izt s,

GEM X, [A Global Exposure Database for GEM (GED4GEM) | 7'm Y =7 % L T,
Global Exposure Database % ¥fj L 72, GED4GEM DMl Gamba (2014) )% S 7=\,
Z ZTClL GEDAGEM THEH I N/eT — 2 HHW5, 7 — X IZLL FOFIETHIAATRETH 2,

1. OpenQuake Platform (https://platform.openquake.org) (27 7 A3 5 ([44.6.1),
[Exposure Export] Z#27 U > 2735 (X4.6.2),
lLoad Data by Region] #7 V v 7 4% ([4.6.3),

[Name] (Z [Japan] Z AT 5 (X4.64),

apan] #7 U v 73 2% (¥4.6.5),

Proceed] =7 U > 742 (1X4.6.6),

GED4GEM THPL X L7= H AR DT — 2 1%, USGS Prompt Assessment of Global Earthquakes for
Response (PAGERY VDT —4 TH Y, 7 v A ELZOMOERIZ, Fvra—FKRL

S vk wN
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2T —ZICEENTNWD, X a— LT —HDO—%7 7 AV 4621~ 0LT-, 2D
T ANMT, BEOIHEREME L OESEE LTEBELTWS,

M Explore - OpenGuake Platforr % S

(€) @ & [ hps/Jplattormopencuskeareesplore/

)) )) OPENQUARE Calculate Share Explore

OPENQUAKE EXPLORE

Seismic Hazard Data Sets and Models:

© Global Instrumental Earthquake Catalogue (1900 - 2009)

© Global Historical Earthquake Catalogue and Archive (1000-1903)

e Homogeneous Active Faults

© Geodetic Strain Rate Model

o Explore Hazard Models Hazard input models and results obtained using recent
models that GEM adapted to the OpenQuake-engine - more info available
here: https://hazardwiki.openquake.org/

Physical Risk Data Sets: .
. bguake Coceeqiences Database
S il

* HAZUS Bullding Fractions
® Physical Vulnerability

Layers

Documents

OPENQUAKRE
calculate share explore
Social Vulnerability and Integrated Risk Data Sets:
@ Social Vulnerability Global Risk Viewer
e Social Vulnerability Integrated Risk Viewer

GEM Building Taxonomy Tools:

o TaxTweb Online graphical tool for editing GEM Taxonomy strings

o TaxT Graphical desktop tool for editing GEM Taxonomy strings, Windows only
Explore:

o Maps

o Individual Datasets (Layers)

o Documents

 People

‘OpenQuake Platform 18.0] About  Terms of Use | Contact us| Feedback

X 4.6.1 OpenQuake Platform B4« > i&IZ TExplorel] # J%&IR L -E@E
Emd 3R Physical Risk Data Sets] [Z TExposure Export] A& %

@@ | s/ /plttormopenquskeare.

OPENQUAKE Calculate Share Explore

Load Data by Region

OpenQuake Platform £.6.0 About| Terms of Use | Contactus | Feedback

Powered by Geolode

& 4.6.2 TExposure Export] Z2 UwH L-EHH®
Z E® TLoad Data by Region] #7421 w% LT, HAHAA-WhEZERT S
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posure Export Openuske | % {8

(€) O [ istomopmasbome/cpoooe/ e |[Qux e & & =

Load Data by R{
| Admin Level 0 Selection Table x

Name Number of Studies Study Has Non-Residential
|
Afghanistan 1 PAGER national study yes
Afghanistan 1 Afghanistan, L0, UN Habitat no
Afghanistan 32 Afghanistan, L1, UN Habitat no
Aland 1 PAGER national study yes
Albania 1 PAGER national study yes
Albania 1 Albania, L0, UN Habitat no
Albania 12 Albania, L1, UN Habitat no
Albania NERA Unified
Algeria PAGER national study

X 4.6.3 TLoad Data by Region] ##4 1) v % Lf-EM@
TName] [CHRBLEVLEDIEFEHRZADT S

posure Export Openuske | % {8

@)@e Https//pltiormopenquake e /exposre/ e |J[anx

Load Data by R{
Admin Level 0 Selection Table

Name Number of Studies Has Non-Residential

PAGER national study

4.6.4 it FEIREE
[Name] IZ Tjapan] EAHNTHE, BRADT—INRTEND, [Japan] 20 ) v 99 3%
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Exposure Export OpenQuske |

@ &, | https://platior mopenquake ore /exposure/

e

Download Study Wide Building/Dwelling Fractions:

Download

Download Gridded Building Exposure:
Building Type:

@ Residential

© Non-Residential

Output Type:

@ Csv

© NRML.

The selected study region is too large to be downloaded in it's entirety. To proceed you will need to draw a bounding box over the map to make a

X 4.6.5 [Japan] %21 v% Lf-EE
Download] /R2 U TIEZDT—RICEEFNIEYMREDOEFERLEELFWNET S, T—4
ENZLDT, MProceed] 29 vy LT, tENSEEHZERLTT—2 BT S

Exposure Export OpenQuske |

@ &, | https//platior mopenquake ore /exposure./

OPENQUAKE Calculate Share Explore B oehaa- o [ < |GEM

Load Data by Region

The download is underway, please
allow the download to complete
before making new requests.The
download is underway, please
allow the download to complete
before making new requests.

7
‘OpenQuake Platform 1.6.0| About| Terms of Use | Contact us | Feedback Powered by Geolode

X 4.6.6 [Proceed] 271 vo LI-EER
E0O%V )y o $5E, BEERNATELLSICHY, EEEEIRTSLEEBHMIZFTD
vO— KA RESD
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T74) 46.2 ERMEBZREL-HMETICLILIEVEERTICES TS
exposure ETIL I 7 A4 ILD—ER
TZ7ANVHE B
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns="http://openquake.org/xmlns/nrml/0.4"> nrml: NRML BR#s & 7
xmlns: XML 44 RijZE[#]
3 | <exposureModel id="ep" category="buildings" exposureModel: exposure €7 /L
taxonomySource="PAGER 2.0"> id: 1D, category: 37 3V —,
taxonmySource: JEWIED V) — A
4 <description>Source: OQP exposure export description: 7]
tool</description>
5 <conversions> conversions: I N— g kBT v
Efv g
6 <costTypes> costTypes: 2 A b & A T DEL
7 <costType name="structural" unit="USD" costType: = A & A
type="aggregated"/> name: 57, type: IANZATD
AL, unit: Bl
8 </costTypes> costTypes #&T % 7
9 </conversions> conversions ¥& T X 7
10 <assets> assets: asset DHES
11 <asset id="1098125490 W1" number="1561.2448" asset: EPE
taxonomy="W1"> id: =L =—27 723055, taxonomy: 4y
%8 number: %
12 <location lon="139.63749999" 1at="35.62083333" /> location: 137 (& 1
lon: #2JE. lat: $&JE
13 <costs> costs: cost DEEA
14 <cost type="structural" value="320312460.741"/> cost: T A |
type: A 7 value: M
15 </costs> costs & TH T
16 <occupancies> occupancies: occupancy DEEH
17 <occupancy occupants="3903.11" period="all" /> occupancy: JEEFE
18 <occupancy occupants="767.60" period="day" /> occupants: JE{¥Z . period: ]
19 <occupancy occupants="3659.22" period="night" />
20 <occupancy occupants="1900.28" period="transit" />
21 </occupancies> occupancies f& T & 7
22 </asset> asset ;& T X 7
23 ZDIEDD asset
24 </assets> assets f& 17X 7
25 | </exposureModel> exposureModel ¥&T & 7
26 | </nrml> nrml f&TH 7
(4) fragility ®ETILIT7AIL
P EZTET 5720, fragility EF /LT 7 A ANKBE L 725, W B oykERih

MEDERIC OV TUIMEFNCFTFE L TV D Z ENBEESND, BEROFRN B, (35
Input Preparation Toolkit] (p.100~) (27~ L7z fragility €7 /VAER Y — /v &2 H W T,
OpenQuake-engine Tl FH ATREZRTE AU LT 5 & LW, AlENE, B O#E il % 12 B
THT—HAEFFLTWRNE LT, GEMPER LT — 220D 2 LicT5,

GEM (%, [GEM's Physical Vulnerability project] 7' 2= K&l LT, &Y - fiEATHY
7% fragility €7 /b, vulnerability E7 /L ZHEBLL T\ 5, £ 6 DT —H X, OpenQuake
Platform T [Physical Vulnerability] & LT, AINTW5H, L TFTOFIETHEHTE 5,
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OpenQuake Platform  (https://platform.openquake.org) (27 7 X925 (14 4.6.7),
[Physical Vulnerability] %727 U v 27925 (X4.6.8),

S ANJJLT TFilter] 227U v 2732 (X4.6.9),

R L@ nEoTr —2 2R 15 (X4.6.10),
[More Details] #7 U > 7425 (X4.6.11),

6. [Add] 227U v 27 LT, CartlZiBIL, ¥Urm—F¥12 (X46.12),

GEM 3% B 7= Physical vulnerability (22U ClX, D’Ayala et al. (2013)°), Rosetto et al.
(2014)3=> Rosetto et al. (2015)°)72 ERFE LY, F7o, BWHJEICBET 2 1E#IE. Brzev et al.
QO13yNE L BTV B,

Ay m— R U7z Fragility €5 V7 7 A V& 7 7 A V463 1R LIZ, ¥ ra—RLT-
FT—21x, 1333 (2) fragility €7 /v (p.70~) TRULIZZ THELZDVRRDLOD,
KERFEWVTR WD Z 2 THERFIR 7220, 20T —21X, FEMA (2003)°012 Xk 55
— X Thb, Z T, Exposure €7 /L & Fragility €7 /L OEY /3 ¥H (taxonomy) 15— 7
B BN B T2 Fragility &7 /L% GEM OBEY) R E R D MLENH 5, BARIZIL,
7. 23, 391TH ® taxonomy EHENZZ L4 C2L, W2, W1 IZEHE T 5,

w»ok v =

(O orr————"——" ¢ J[aus R-30-IR ' =
5))) OPENQUAKE  Calculate Share Explore Signin | Register GEM

OPENQUAKE EXPLORE

Seismi

GEM Building Taxonomy Tools:
o Tz raphical tool for editing GEM Taxono

2l desktop tool for editing GEM Taxonomy strings, Windows on

4.6.7 OpenQuake Platform B4 4 > #I(Z TExplorel # 7% #E R LF-EE
BEIEm® R Physical Risk Data Sets] [Z TPhysical Vulnerabilityl Ad% %

YT AN 463 Tk, 23 39ITHITEM LD, BIEBIRM LY T AT s AV ESRENTZV,
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M Vulnerability: list of fragility % g

@) D& | hitps://platformopenquakeorg vulnerabiliy list e |[Quz

» )| OPENQUAKE Share Explore [ oaa- o ] < (GEM

Calculate

(RO YT RN Fragility | Vulnerability Damage-to-loss Capacity curve ® Cart (3) | # New function |
Country: Region:| ——— j Method of ests| ———
— | urs: — j Author:
Category: —— ] Intensity measure type: B o———

15 Story High Ductile RC-MRFs (Horizontal Excitation) =
[Noroozinejad 2016]
15 Story High Ductile RC-MRFs (Horizontal +Vertical Excitation)
[Noroozinejad 2016]
2Storey Non-Ductile RC-MRFs (Horizontal Excitation)
Novelichautsl Select a list item on the left.

Ductile RC-MRFs (Horizontal+Vertical Excitatior)
[Noroozinejad 2016]
5 Storey Non-Ductile RG-MRFs (Horizontal Excitation)
[Noroozinejad 2016]
5 Storey Non-Ductile RC-MRFs (Horizontal+Vertical Excitation)
[Noroozinejad 2016]
7 Story Medium Ductile RC-MRFs (Horizontal Excitation)
[Noroozinejad 2016]
7 Story Medium Ductile RC-MRFs (Horizontal +Vertical

Excitation) [Noroozinejad 2016]
9Storey Non-Ductile RG-MRFs (Horizontal Excitation)
[Noroozinejad 201¢]

Ductile RC-MRFs (Hori ical Excitation)
[Noroozinejad 2016]
Adom-Asamoah_2012_RC_Highrise_EC8
Adom-Asamoah_2012_RC_Highrise EC8_PGA
Adom-Asamozh_2012_RC_Highrise HNK
Adom-Asamoah_2012_RC_Highrise HNK PGA
Adom-Asamoah_2012_RC_Highrise UK
Adom-Asamoah_2012_RC_Highrise UK PGA
Adom-Asamoah_2012_RC_Lowrise ECB
Adom-Asamoah_2012_RC_Lowrise EC8_PGA
Adom-Asamoah_2012_RC_LowriseHNK
Adom-Asamoah_2012_RC_ Lowrise HNK_PGA
Adom-Asamoah_2012_RC_Lowrise UK
Adom-Asamoah_2012_RC_Lowrise UK PGA
se £CB
se ECB_PGA
e HNK
2012 | e HNK_PGA
Adom-Asamoah_2012_RC_Midrise UK
Adom-Asamoah_2012_RC_ Midrise UK PGA
Agudelosi opez(2009) - CR/LFINF 1storey Permialink

4.6.8 [Physical Vulnerabilityl 4 Vv % L1-E®&
lFragilityl. Vulnerability] Damage-to-loss|. [Capacity curvel] M%&) X k

Verabilty: st of fragilty - % W

(€) O [/ 1istomopmaome/inebivy /i ot sossmenc1 e |[Qux

Calculate Share Explore

[EELENEY Frogiity | Vulnerability  Damage-to-loss  Capacity curve

& methodorests] -

Country:
Materiat| - ] Author: nazus
Category:| —— B D e =) v
HAZUS C1H- High code. -

HAZUS C1H - Lowcode
HAZUS C1H -Moderate code:
HAZUS C1H - Precode.
HAZUS C1L - High code
LS Select a list item on the left.
HAZUS C1L -Moderate code:

HAZUS C1L - Precode

HAZUS C1M - High code

HAZUS C1M - Low code

HAZUS C1M - Moderate code

HAZUS CIM - Precode L
HAZUS C2H - High code

HAZUS C2H - Low code

HAZUS C2H - Moderate code:

HAZUS C2H -Precode

HAZUS C2L - High code

HAZUS C2L - Low code

HAZUS C2L - Moderate code

HAZUS C2L - Precode:

HAZUS C2M - High code

HAZUS C2M - Lowcode

HAZUS C2M - Moderate code

HAZUS C2M - Precode:

HAZUS C3H - Low code:

HAZUS C3H -Precode

HAZUS C3L - Low code

HAZUS C3L - Precode:

HAZUS C3M - Low code

HAZUS C3M - Precode:

HAZUS MH - High code

HAZUSMH- Low code

HAZUS MH - Moderate code

HAZUS MH - Precode

HAZUS PC1 - High code

HAZUSPC1 -Lowcode

HAZUS PC1 - Moderate code

HAZUSPC1 - Precode.

HAZUS PC2H - High code. Permalink
Hazuseon lowce

4.6.9 TJ4NLZEFEALLERORE
ARG FERALEVROBBRERICTAILZENTEHIENTES (ERTIE,
HAZUS DT —42 D#HZEFRRLT)
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Verabilty: st of fragilty - % W

@) @ | s/ Jpltiormopenquskere/vuneabilly/
))) OPENQUAKE

Listof curves

+/ype of sssessment=1 e |[anz

Calculate Share Explore

Fragility | Vulnerability ~ Damage-to-loss  Capacity curve

5 Methodofest:

Country: Region:

juks: -
B — 8 oomgescae| — ] o

Material: Bl Author, Hazus

Category:

HAZUS 521 -Moderate code B
HazUsSaL precase Fomem|
HAZUS S2M- High code
HAZUS S2M - Low code
HAZUS soM Modewcode Fragility HAZUS W1 - High code.
HAZUS S2M - Precode

HAZUS 3 High code 10

HAZUS S4L - Moderate code
HAZUSS4L - Precode
HAZUS S4M - High code.
HAZUS S4M - Low

T
z
R
&
b
2

Probabability of exceedance
°

HAZUS 54M - Moderate code 02
HAZUS S4M - Precode
HAZUS S5H - Low code
HAZUS S5H - Precode 00

HAZUSS5L - Low code o 0s 1 15 2 25 3
HAZUS 5L - Precode PGAIlg]

HAZUS S5M - Low code Siight

HAZUS S5M - Precode Moderate

HAZUS URML - Low code Extensive

HAZUSURML - Precode Complete

HAZUS URMM - Low code
HAZUS URMM - Precode
HAZUSW1- High code
HAZUSW1-Low code
HAZUSW1.- Moderate code
HAZUSW1.-Precode
HAZUSW2- High code
HAZUSW2-Low code
HAZUSW2- Moderate code
HAZUSW2-Precode

i Permalink

4.6.10 THAZUS W1 — High code] @ Fragility 8%k
COREMEFEALEWEEIE, dRELE®D TMore details] 291U vo9 5%

=10 x|

HAZUS Wi

igh code +

@)@o itps//platformapsnauska r/uersbly/view/4 14 e J[aw lwEe & A
OPENQUAKE H < [GEM
= List | = Cart(3) | _# Clone & Export as JSON | _i& Export as NRML | = Remove

alculate Share Explore tahara ~

~ General Information e N Intensity Measure Damage State
PGA(g) Sight _ Moderate _Extensive __ Complete
Amesement Typer Froglty Lo Mean 03191 0675 15709 24668
Name: HAZUS W1 - High code o StndardDevaton o s o Lsen
Category: Structure dass - Building . (SD) . ‘ g
g 084
Taxonomy: W-+WLI/LWAL/HBET:1,2 (GEM) 5 o
Reference: HAZUS-MH MR3 Technical Manual i
(FEMA, HAZUS, 2003) - Technical manual 5 064
Web Link: https://www.fema.gov/media-library 3 o5
/assets/documents/12110 S
Geographical Applicability: United States 3.
Methodology: Analytical £
General Comments: Wood, Light Frame (W1): 021
These are typically single-family or small, multiple- 014
family dwelings of not more than 5,000 square
feet of floor area. The essential structural feature & ] = ) = B
of these buildings is repetitive framing by wood . "
rafters or joists on wood stud walls. Loads are o &m PGALg]
light and spans are small. These buildings may B

have relatively heavy masonry chimneys and may e
be partially or fully covered with masonry veneer. Complete
Most of these buildings, especially the single-
family residences, are not engineered but -
constructed in accordance with “conventional

construction” provisions of buiding codes. Hence,
they usually have the components of a lateral-
force-resisting system even though it may be
incomplete. Lateral loads are transferred by
diaphragms to shear walls. The diaphragms are
r00f panels and floors that may be sheathed with
sawn lumber, plywood o fiberboard sheathing.
Shear walls are sheathed with boards, stucco,
plaster, plywood, gypsum board, particle board,
or fiberboard, or interior partition walls sheathed
with plaster or gypsum board.

The present curves represent median values of
equivalent-PGA fragility curves. They are based on
median values of spectral displacement of the
damage state of interest and an assumed
demand spectrum shape that relates soectral

4.6.11 Fragility BA#&FMzR~EE

[More details] #2)v o9 5&. COREICET HEFMATERMNIRSF TE. lExport as
NRMLY 22 Vv o IhiE. COBEEZERT 50D Fragility model 77 A4 JLHAREFT
=3A)
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(€) on n

ltformopenqueke re /vnerabilty /cart

¢ |[anx jwie & & =

))) OPENQUAKE  Calcuate  Share  Explore

Cart: collection of curves to export as a single NRML file. |[EZSETVA AVRTSSSTRNE I3

0 chaa- o (] < m

SEmpty cart | _&Export as NRML |

HAZUS C2L - High code Q More details

HAZUS W1 - High code
HAZUSW2- High code

Probabability of exceedance

Fragility HAZUS W1 - High code

X4.6.12 EHOEHKEFEIRLI-ES
EHOREE%E TAdd] L=, lCart] 29 Uvv35E&, ERLI=Fragility gD X
EMWRRTE, lExportasNRML] 5 U v o FhiE, ThoEZ—DDT77AIILICL=T—

ARG TH D

TJ74) 463 BERHEZRELE-HMEBEHICILIEVBREHEMIBE TS

fragility ETIL 7 74 ILD—ER

T7ANVHE A
1 | <?xml version='1.0" encoding="UTF-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml B4G % 7

xmlns="http://openquake.org/xmlns/nrml/0.4">
3 | <fragilityModel format="continuous">

4 <description>Fragility from GVD: HAZUS C2L - High
code</description>

5 <limitStates>slight moderate extensive
complete</limitStates>

6 <ffs noDamageLimit="0.05" type="lognormal">

7 <taxonomy>CR/LWAL/HBET:1,3</taxonomy>
8 <IML maxIML="3.0" imlUnit="g" minIML="0.0"
IMT="PGA"/>
9 <ffc 1s="slight">
10 <params mean="0.2945" stddev="0.2096"/>
11 </ffc>

xmins: XML 44 Rij 22 [#]
fragilityModel: fragility model

Jormat: BIED T +—~ v F
description: #7255

limitStates: #7Z{KAE

fis: 77207 4 BEOES
noDamageLimit: #%3 72 L OHIFRAE
type: BB D E A7

W RHKIER ) OHA

taxonomy: &) /yH

IML: intensity measure level
imlUnit: intensity measure level ¢ .
{if, IMT: intensity measure type.
minIML: e/ O HIEEB) IR S |
maxIML: xR O HIRB) 78 <

ffec. 77V T ¢ B
Is: limit state
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T7ANAE A
12 <ffc Is="moderate"> params: SIEOER S DO/NT A —5
13 <params mean="0.5523" stddev="0.3929"/> mean: Y. stddev: FEHE(RE
}‘5‘ <i“ ifci ) limitStates THEE L 7= ERET &
<ffc Is="extensive"> o %bE N K<
16 <params mean="1.1046" stddev="0.7859"/> L;I gfﬁ;’iﬁ?ﬁ%ﬂ BB/ $7 A
17 </ffc> i i
18 <ffc 1s="complete"> flef&T27
19 <params mean="1.9023" stddev="1.3535"/>
20 </ffc>
21 </ffs>
22 | </fragilityModel> fragilityModel #& T % &
23 | </nrml> nrml & T X T
6 HJEIZ7AIL (YRY)
WARIZRET7 7 A NVEAERT D, 77 ANV 464 1T NVER LT, T2 CTRERER
U TORTH D,

1. FHRE—RNEPONEHR (77414640 1~31TH)

2. Exposure [ZFHT H1FH (77 A/ 4.64 D 5~61TH)

3. RIEHPHICEET 2@ (77 A1 4.64 D 891TH)

4. Fragility ®T VOIER (7 74V 464 D 11~121TH)

B L7277 7 AV 434 % EDIEIC, B v a v T IR T 5,

1) general 23> (FHEE— FIZHDIER)

ZIZTiE, ZOHBEELIPD DL R RERETEDR T D, T2 T, LFD 30X T

A—ZERET D,
e description (21T7H)

ZORAETED LY R EEFATT A0 EEED LTH| TR T 5,

e calculation mode (317H)

Scenario Damage D FtH 21T 9 DT, scenario_damage % IR 75,

2) exposure £ 3> (exposure [ZBHY B1FHR)
e exposure file (61TH)
exposure E7 /LD T 7 A VA& EFINT D,

3) boundaries £V a3 (GtE#HEICET HFHR)
e  region_constraint (91T H)

A7 OFTRZ LTeWFIHAZRE, BEO 4 A THRET 5,

4) fragility model 2 < 3> (fragility ETILDIEHHR)
e structural fragility file (1217H)

225



1EEY) O Fragility €7 V7 7 A VERET D,

774 4.6.4 ERMIBERE L-HMEDICKIBMEERTICETIRED

7A4IL (JRY)
TrANVAE B
1 | [general]
2 | description = Scenario Case Sample For Taichikawa Fault | 32
Zone
3 | calculation_mode = scenario_damage HEET—F
4
5 | [exposure]
6 | exposure file = exposure model.xml exposure €7 /L
7
8 | [boundaries]
9 | region_constraint = 138.7 36.3, 138.7 35.2, 140.0 35.2, | F-B&PHDHIR
140.0 36.3
10
11 | [fragility]
12 | structural_fragility file = structural_fragility model.xml fragility €7 /L

4.6.2 FEAE
FHEJFIEIE 1341 WebUL IZ L D FEAT) (p8l~) BEW 342 a~vr RIAM4 102k 5
FHRIATHIED (p90~) TR LcEBY THD,

46.3 HA
SHRREROM N HE L Kb B, 3.6 &R XA FI2B T 5 =R - U X7 D3
FHiE (p105~) BERO 137 FHREMEROKEGIE] (p169~) ITRLIZERY THD,
W7 740D 5 b — ROFFEEREZ QGIS THIL L7 b D #I[X 4.6.13 IZ/R LTz,
AEIOFHRIT, HEE DIFH 2 D72 2D Wi g IR - 72 7B CTH ) S 415, Risk Modeller’s
Toolkit Z M L7z @M T L ORI FEMERZX 4.6.14, X 4.6.15 1277,

I8 - Catslsd

4.6.13 EFtESMN1=PCA 5
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Damage distribution (All taxonomies)

.
o .
4 ]
g o
5§ 5
A
H 2
[
j4
2
£
£
ZW

B ot S

Damage state

M4.6.14 BYHEEOHEERR

Aggregated Collapses per location Collapse map for C2L
)
100 10
36.25°N 36.25°N 5
100 10
A
10" 10
36°N 36°N
102 ; 102 ;
10° 2 10° 5
g 8
35.75°N - ; 35.75°N 104 ;
S E 10° €
107 2 2
35.5°N tie 35N 10¢
107 107
35.25°N 10° 35.25°N 10°
10° 109
138.75°E  139°F  139.25°E 139.5°E 139.75°E  140°F 138.75°E  139°E  139.25°F 139.5°E 139.75°E 14
Collapse map for W1 Collapse map for W2
10* 100
36.25°N 10° 36.25°N 10°
10
10?
38N 102 36N [
§ 10° §
10° & 2
B 3
35.75°N 1045 BTN 10° 5
s E €
10° 5 1045
o o
35.5°N . 35.5°N
10°
107
35.25°N 35.25°N 10°
10°
°E  139.25°E 139.5°E 139.75°E  140°E 138.75°E  139°E  139.25°F 139.5°E 139.75°E 14

Total loss per taxonomy

. W2
EE Wl
2L

®4.6.15 EYHE & OEYEIRR
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4.7 FERRHIME X R
4.7.1 DELGER

WIT, WERGRIIHIE U X 7T D 5 5| fragility &7 /L& H U 7= e3R8 im ) =g EMsT
ZI1T9, ZIZC, MELRDEWRIL, MEEGRI N — NN OSSR, fETHLS O exposure
ETIV, LB HEOERMR (fragility model) TH D, ZD 95 5B NP — RFHTORE S
e RFMA IR Y — NN 2 D 3 OFER AN T2,

4.71.2 REGZI7AIIL

UTFDOEICHRET7ANEBRETLORY Y 7V ) —BIUOMBEES Loy 7
V) —=NRE LD,

1. BEETIL (7741431 774/ 44.1)

2. BEETNAOY Y IV U —T74 (77 A/L44.2)

3. MEEH Ty sV I —T 7 A (7741 45.1)

4. BREZ7AN (NF—FR) (7741 444)

5. Exposure ET /L7 7 AL (77 A/ 4.6.2)

6. Fragility E7 /L7 7 AV (77 A/ 4.6.3)

7. BREZ7FAN (VRZ) (774 4.64)

1 BRETLIFZAL

AP— ROMATHERIL [4.5  fEGRAVHIER Y — FEEHTZ O 31 (p.210~) OfRZ LD
FEHWDLTZD, BFERET VI, 7740431 677 ANV 441 ZZNENRE LT 7
A )V 4.4.1 @ source_ model 01.xml~source model 10.xml H(Z7 7 A /L 4.3.1 DIEHREIMZ 7=
10 7 7 A VAT 5,

(2) BREETILAOSYHSY)—T7ALIL
T AN442 LEILT A NEHHT S,

Q) WwEZFAKXOCYIVI—T7AIL
Tr7AN451 EIRERCT7 7 A NVEFEHT D0, HESTHIXZ AkkarBommer2010 5

J Y ZhaoEtAI2006SInter (A E 35, BEH L7 7 ANV E T 7 A/ 471 IR LT,

T7A4IL4 7.1 HEERFHOMBIXVBFICESTHAHEBFAXOCO v IV —0741L

T7ANAR A
1 | <?xml version="1.0" encoding="UTF-8"?> XML B
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml PRME~ 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiiZ= R
3 | <logicTree logicTreeID="1t1"> logicTree: = > 7> —
logicTreelD: 1D
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10
11
12

13

14

15

16

17
18
19
20
21

(4)

TrANINE

LA

<logicTreeBranchinglLevel branchingLevellD="bl1">

-]

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs1" applyToTectonicRegionType="Active Shallow
Crust">

<logicTreeBranch branchID="b1">

<uncertaintyModel>AkkarBommer2010</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>

</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
<logicTreeBranchinglevel branchinglevelID="bI2">

]

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs21" applyToTectonicRegionType="Subduction
Interface">

<logicTreeBranch branchID="b21">

<uncertaintyModel>ZhaoEtA12006SInter</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>

</logicTreeBranchSet>
</logicTreeBranchingLevel>

logicTreeBranchingLevel: 7 7 > 5
T
branchingLevellD: 1D
logicTreeBranchSet: 77 . Ft » |k
branchSetID: 1D
uncertaintyType: THEENED & A 7
1% gmpeModel
applyToTectonicRegionType: i H 3
5 #5113 Active Shallow Crust
logicTreeBranch: 7 7 > 5
branchID: 1D
uncertaintyModel: AkkarBommer2010
DARMEMEDET IV
uncertaintyWeight: ~fifg &M 0O B A
1% 1.0
logicTreeBranch wrTHET
logicTreeBranchSet ¥ T % 7
logicTreeBranchingLevel #& T % 7
logicTreeBranchingLevel: 7 7 5
N/ A2
branchingLevellD: 1D
logicTreeBranchSet: 77 > F & v k
branchSetID: 1D
uncertaintyType: RHEENMED & A 7
% gmpeModel,
applyToTectonicRegionType: 1 3
% #51% 13 Subduction Interface
logicTreeBranch: 7 7 >
branch/D: ID
uncertaintyModel:
ZhaoEtA12006SInter 73 N EMEDE
%
uncertaintyWeight: ~fifg MO B A
1% 1.0
logicTreeBranch wrHET
logicTreeBranchSet ¥ T % 7
logicTreeBranchingLevel #& T % 7

</logicTree> logicTree $& T4 7
</nrml> nrml & T X 7
e

HEITF7AIL ON\F—FK)

Tr AN 444 LIZZEFR LT 7 A NVEMEHT 203, intensity_ measure_types _and _levels 225

PGAICEFTTAH, BELET7ANE T 7 AN4T21TR LT,

ZOFHRTHEMT 58

BERGE ATl Vs30 DM & 72 5, ASkid, HARERICE S EZ AN T 5
7RV, FEAED =9I 12~16 fTB D X 912 Vs30 OfEZEMN L 7=,

T74IL4 7.2 FERRUME) X VBMIZETERET 7ML WF—F)
T7ANVAE Bk

[general] general 7 v =3 v
description = Classical PSHA Sample For Sagami Trough i B 7250 B

calculation_mode = classical

FHHE T — R classical
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11
12

13
14

15
16

17
18
19
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22
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24
25
26

27
28
29

30
31

®)

TrANVNE

LA

[logic tree]

source_model logic tree file = source_model logic tree.xml
gsim_logic tree file = gmpe logic_tree.xml

[erf]

rupture_mesh_spacing = 5.0

[site_params]

reference vs30 value = 760.0

reference vs30 _type = measured
reference_depth_to 2pt5km_per sec = 5.0
reference_depth_to IptOkm_per sec = 100.0

[hazard_calculation]
random_seed = 113

intensity measure_types_and_levels = {"PGA": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,

0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52,2.13] }
truncation_level = 3.0

maximum_distance = 200.0
investigation_time = 50

[exposure]
exposure_file = exposure_model.xml

[hazard outputs]
hazard maps = true

poes =0.01, 0.02, 0.10
mean_hazard curves = true

BRETAQY Yy 7Y ) —
WEHSH Ty 7YY —

Wil i o 7319 A X (km)
BUNE AT A—H
Vs30(m/s)

Vs30 05+ 7
Vs=2.5km/s & 7% 55X (km)
Vs=1.0km/s & 703X (m)

FEHLBEL D 7= D D ELE D > — Nl
AT MERE DL ~L

HSRENED S E DD DFARL~L
R E) 2 5 T D K EEEE (km)
AR B =R D S5 SR 41 T (4F)

exposure £ /L

A= Ry 7O
EEFER: 1%, 2%, 10%
SEE) DAY — R I — T DVER

exposure ETILIZ 7 AL

TrAN462 LR T 7 ANEBHHT S,

(6)

fragility ETIL 74l

Ty AN463 LR T 7 ANEBHHT S,

(N

BEIZ7AIL (VRT)

WBIZRET 7 ANVEAERT D, 77 A/ 4.64 L1F

ERLCTHLN, 22T

X, U RS

D 7= OBIBMER ORI R M &2 W — N L 13BR 5 2 585 L BT — X 12X D fragility
Bfamif T o I rE R e, 22 TRERFRIFLLTORTH D,

1. #HEE—FREVLOBEHR (77141473 D 2~31TH)

2. Risk AHEOHEH (77 A/1473 D 6~71TH)

3. Exposure (2R3 2ffH (7741473 D 101TH)

4. FHEFGMHICEAT HE®R (7740473 D 1317H)

5. Fragility €7V OE#® (7740473 D 161TH)
T ANATINCY T ERLTE,
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274473 BEET7AIL (VRY)

TrANVAE #A
1 | [general]
2 | description = Classical Damage calculation AL
3 | calculation_mode = classical damage E— FOER
4
5 | [risk_calculation]
6 | risk_investigation_time = 1 U A 7 OB O xS M (5F)
7 | steps_per_interval = 4 fragility BEB DI HIFR
8
9 | [exposure]
10 | exposure file = exposure model.xml exposure E7 /L
11
12 | [boundaries]
13 | region_constraint = 138.7 36.3, 138.7 35.2, 140.0 35.2, 140.0 SHE P O HI R
36.3
14
15 | [fragility] fragility €7 /L
16 | structural fragility file = structural_fragility model.xml EEW O fragility TT V7 7 A )L

4.1.3 HEAE

FHEJFIEIE 1341 WebUL IZ L B FEAT) (p8l~) BIW 342 a~r RIA 128D

RIREITIE] (p90~) I[TRLTZEBY TH D,

4.7.4 WA

FHEMAROM D HE LR TEL, 13.6 FHEXA SR8 TF N —FK - U RT O
FHE] (p105~) BERO 137 FHEEROKETIE] (p169~) ITRLIZEBY THD,
QGIS Al L7 & PE Z & DM E AR OFH R R Z B 4.7.1 1277,
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°

® ®0000CO0OCEC

Rl

NoDamage

0-200
200 - 400
400 - 600
600 - 800
800 - 1000
1000 - 1200
1200 - 1400
1400 - 1600
1600 - 1800
1800 - 2000
000 - 2176

K471 FHESh-ERHRHEYVEEZTSM BYBEFLZL 0 FT I
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4.8 FrEEFE

OpenQuake-engine TlE, FHREFMH, #1HA X, BT T VU 812 & - TEHERHEN
Wi s, BHEFFFICE L TX, AL W DHERICE REELFEND, SRR TEE
FEf]1X. DELL OptiPlex 5040 (Intel Core i7-6700 3.4GHz, * <€V 8GB. HDDITB. Windows
7 professional (64bit)) ZHWTEHE LI-LAEORERTH S,

B (201743 H) THREO T v 7 7 AT, RO &L - WHHE 72 & T
BO, A=V ar 1.0 DEHEILET 2 L0720 @l THENRTELL5ICR>T05, £
D—FT, FHRICHLERAEY OBAELEML T D720, #HEHlA T ) DD 7RG
TREATLILAITEENLETH DL, AEVHEHEPNYEAE YU EERDIGAELEDE
FHEZEDTLE S OT, FHRNMEERWVEEHERNR 7 ) — X3 5581 A€
RRTHDEBZIIII VR, £, FOT 07T LTI, FHEEO CPU © = 7 Hihs
B ChHIT, BAETIWSINAEHEZIT) Ko7 a I Lo Tng, LLaRb, if
UL L2 WHEEIZIX 8GB FRED A E Y & CTHMBERWERE TH W L CEHR AT O &
WHNIE DAY EEMLELE LT, WEATYEUEOAETYEZEIV Y TH LI TH
DT, A& A Z&flHn< LIZFHERe, SO INWEE, 2ROBR AN L3 E %
FEiT HHEITIE. EEPLETH D,

# 4.8.1 1%, MEGRMAIHUEANT — N2 0 3 7 V& LT, region_grid_spacing
EH GHRHUE O A X) ZEE L6 O RRER 28 Uiz, FHERIFRIL. MR
AR — R 2D 3 LR CHIPHZFIH L, 704 X% 50 TR L, £,
FHRICHE A L3R IR, &9 A X2/ S LQISIEEZIT ) &0 AFUBARET
Hie, WHHE LW CitRZ2 %M L7,

TR AR Y — NN Z 0 3 OF 7 /1iE, £ 250km WU OFHAGEIR TH 5, #H5%
T A X% 1.0km & L7256 TR 1 RRE L FHEKRIZH EV 0 E720, L LR,
BROAE Y HEHEDSH14GB &2 0 —ROFARTITFE LSV D Lo TN D,
Bt A X% 500m & L7254 TlEAI4.5GB & 72> T 5728 .250m A v ¥ = TOFHRIT,
B OFFEETIIFETE RN LR TRSR S,

#=4.8.1 FEBRBOBEZR (rupture_mesh_spacing = 5.0 DIHFA)

region_grid_spacing %%T 5 FHE R %zg ;Ej) é * Euéjj ¥ A
(km) BAIRE () (MB) (MB)
10.0 143 3 110 1.14
5.0 575 5 #1150 3.49
2.50 2272 11 #1300 12.7
1.00 14362 55 #91400 78.6
0.5 57365 331 #4500 313
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FHEEPH & FHEAS 7 A RO I 72 53 rupture_mesh_spacing 2% (WiJE &Y A4 X) 1
BIEENRMETH D, WEEREAZFET BRI, Zo2B 2 W THEET L2 0% LT
FIAET L2 LD, ZOEMNESNE | WEHREARERSFHHRTE D X HITRDM,
FAB2ITRLTC L IC, ZoMER/NETDL. ZROATY 2T LI LITRD,

$4.8.2 HEEMOBER (region_grid_spacing = 2.5 DiHE)

rupture_mesh_spacing | # &3 % B %zi? );3 é * ? ;jg ¥
(km) B B () (MB) (MB)
10.0 6 150 12.5
5.0 11 #7300 12.7

2272
2.0 48 #1200 13.8
1.0 200 %9 4500 17.8

AEVHEHENRZNZDIZ, FHENTERWIGEIT, RS2 R & X
THETZ2OTIERLS, RTHETDHIZLTHIST LI L HARETH D, TEICL-T
(T, FHEHEOBERA T Y 2T R ED TR OLEND LR,
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4%
BE—E

B fiERt
GED4GEM A Global Exposure Database for GEM
GEM Global Earthquake Model
GHEC Global Historical Earthquake Catalogue
GMF Ground Motion Field
GML Geography Markup Language
GMPE Ground Motion Prediction Equation
GSIM Ground Shaking Intensity Model
GSRM Global Strain Rate Model
HDF Hierarchical Data Format
MFD Magnitude Frequency Distribution
NRML Natural Risk Markup Language
0Q OpenQuake
PSHA Probabilistic Seismic Hazard Analysis
SES Seismic Event Set
SSHA Scenario Based Seismic Hazard Analysis
SSM Seismic Source Model
UHS Uniform Hazard Spectra
XML eXtensible Markup Language
xmlns xml name space
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FARERESL

=h
GI=]

FER

aleatory uncertainty

wonkam ) AN EEE, G 5O &

asset, 7z h, &

YR O 2 E e EDMEZ RS, 728 21E, HABEATTOMA D
B TH-I20, B—DLFTTE bIET D, ZA—bE&Nn=0 ., [
CLE7 V) I—THEENDINL OB TH-T-0 T 5,

consequence £7 /L, I/
VAET IV

damage-to-loss E7 /L & LTHEIH AL, WERAYHLE & HHEROREE OBIR
ERET D, Iob 2IF, SEERBOEHEE L@BEZEORERE, Zh
5O T /LT fragility &5 /L % vulnerability &5 /L ~ZE#a 4~ 5 BRI bR
ZDO

consequence BE%%

damage-to-loss E7 /L & LTCHAI LIS, WELHE L HERORE DR
BRERET D

epistemic uncertainty

R AREENE, BRI D DX

exposure E7 /L, TTAR—T
5L

HERRINLE IS > TNV —bSNIZEE, 4 7 Y ) I— Ll

fragility 7L, 75 VT 4E
VA%

exposure EFT NVNDTXRCOEHED T TPV T 4 2T MUET 7201
Fi 5 fragility B+~

fragility BI$k, 7707 (B,

5z i HisREh & i =R O B

Geography Markup Language

Open Geospatial Consortium (OGC)IZ L - TBA%E & 7= MER i & R 5
T5 XML _R—2AD~—2 7T v 757k

geojson

JavaScript Object Notation % T4l — & &= > 22— F LIEZER B
EREMT D7 7 A VB

Ground Motion Prediction
Equation

HEEE) Tz (OpenQuake Tldil ., FEAEHENZMHT2)

Ground Shaking Intensity Model

HEEFHE X OET /L (OpenQuake TlLid% . B ZHEHT )

KENLA = 83— 3 B a—Z S HRFJERT (NCSA) H3BH%E L7 BeJa 7 —

hdfs 47—k HDF O/ 5— a2 5

ISC-GEM International Seismological Center f#&(Z X 2 HIED % v 7/

Magnitude Frequency = F o — FRIERO

Distribution -

Nump 777 v 7 E5E Python ICB W CHIEFHE 2B RINICETT D200
umby PAEE Y 2 — L

Python WHOT v 72 v 7S5

taxonomy, %7 /I—

BREZ VT D201l D A% —20, BIZ B TIL, KEREIZ
THEPLV AT L EZOME, B, BEOR 2512 < O BEMEGEHD
EEETINEAX LN GEMIZL > TIREINTWD, ¥ 7V /) 3I—
I% exposure EF /LN D FE & B9 5 P E R ECCH EREHE Y v T
Bl b

Uniform Hazard Spectra

AP FRAS R

Vs3o

Kgils MR OB L L 30mBEDRS ET) OFH S HHE

vulnerability €7 /L, /3L
VT 4ET I

exposure &7 VDT X TOEEDMFINE L ET NMLT D72 0DITEM S
715 vulnerability Bd¥c D& » b

vulnerability %%

exposure €7 /VHOEFED I EET VLT H-0IEH SN D

2= 7 |l RO~ 7 =F 2 — F & WiE g%
PR HER OB & B ORIfR 23 L725K
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{5 FA AT RE%E GMPE ) — & DB

ASCHCEA L 72 tZE S |0 & GEM GMPE Project G E 7= tZESh I FRLIC
9, KF1% GEM GMPE Project T (L7 HEE THINTH 5,

GSIM %#3&E7 7 A /v (=& ZIE, jobini 72 &) HHVIHBEBH PRy 7Y U —
77 AN (=& 21X, gmpe logic treexml 72 &) NTERT L, ME/R/NT A—H|TO0
TIE, 1332 (6) ZOMDNRT A—% (p.64) (TR Uiz, BIREERED /XT A —4 (Rrup,
R, Re 72 &) IZAIMICEHE SN D72, MER/NT A—=Z TERVN, BEOTDITR

L7,
BE IR GSIM WREEE | BAE WBRNRTA—H
AbrahamsonEtA12015Sinter Subduction Reue,
Abrahamson et al. PGA. SA Interface hypo_depth, Mw
(2016)*" Abrah EtA120155Slab ) Subduction Rrup,
rahamson a IntraSlab hypo_depth, Mw
AKkkad and PGA. Active Ris. rake, Mw.
Bummer (2010 | AkkaBommer2010 PGV.SA | Shallow Crust | Vss.
. AtkinsonBoore2003SInter Subduction Rrup,
Atkinson and Interface
59) PGA. SA - hypo_depth,
Boore (2003) . Subduction
AtkinsonBoore2003SSlab Mw,
IntraSlab
. PGA.
é%‘ég;?g} and Boore AtkinsonBoore2006 PGV, Siﬁizw Crust Rrur. Mw, Vs30
SA
Mw=5-8,
Boore and Atkinson . PGA. RB<200km Ry, rake, My
B A k 2 N bl 9 b
(2008)6) ooreAtkinson2008 PGV, Sa Vs30=180-130 | Vs3o
Om/s
. Rx. Ry Rrup,
Chiou and Youngs ChiouYoungs2008 PGA, Active RJB. R
(2008)) PGV, Shallow Crust | TKes dip. ztor,
ChuouYoungs2008SWISS01 Sa Mw. Vs3o, zI1p0
aom PezeshkEAI2011 PGASA | o2 | Reor, Mw
SiMidorikawal999Asc /S";;‘J(fw Crust
Si and Midorikawa e Subduction Rrup,
(1999)) SiMidorikawal999SInter PGV Interface hypo_depth. My
R Subduction
SiMidorikawal999SSlab IntraSlab
SilvaEtA12002MblgAB1987NS
HMP2008
. SilvaEtA12002MblgJ1996NSH Stable
63)
Silva et al. (2002) MP2008 PGA. SA Shallow Crust Ris. Mw
SilvaEtAI12002MwNSHMP200
8
ToroEtA11997MblgNSHMP20
Toro et al. (1997) | 28 PGA.SA | Stable Ris. Mw

ToroEtA11997MwNSHMP200
8

Shallow Crust
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SE IR GSIM HIEEHEIE | B NIRRT A—H
ggroEtAl 1997MblgNSHMP20 Stable
64)
Toro et al. (1997) ToroEtAl1997MwNSHMP200 PGA. SA Shallow Ris. Mw
3 Crust
Active
ZhaoEtAI2006Asc Shallow hypo_depth, rake,
C Mw
rust
Zhao et al. X
(2006)%9) ZhaoEtAI2006Sinter PGA. SA Subduction
Interface
Subducti hypo_depth, Mw
ZhaoEtA12006SSlab ubduction
IntraSlab
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oI T—4

ARILERTHEH LIz T — 2%, HERREERRE LSO R — L — 2 LIk
LCW5 (http://www.giroj.orjp/)o H 3DV L TINT—XD—EHF1IZ, F4EDOH
TNT—=ZD—FEEK2ICENENTRT,

U TNT —F TR EE T 7 A /L O rupture_mesh_spacing 5% 2 & L TWAH729,

SHEMOE AT Y BN/ D7 &
D AT A LT R C

HETXRVNL LNLZVWO T HEENLETH S, SGB
HEFRER Z L ITMERFE A TH D, b LHE TE WAL,

SR - FHREE A X2/ & <5, rupture._mesh_spacing B A K& < THUE, Y
YINT =B LR EIXARETH D,

®1 BEIBEOHUITLT—4—E

zip 77 A VA T 7 ANV 77 A NEE

job.ini 7741361
3.6.1.1_Scenario_Case.zip

earthquake rupture_model.xml 77 AV 3.62

job.ini 7 74V 3.6.1(a)
3.6.1.1a_Scenario_Case.zip

earthquake rupture_model.xml 77 A 3.62

job.ini 7 7 A4V 3.6.1(b)
3.6.1.1b_Scenario_Case.zip earthquake_rupture_model.xml 7741362

site.csv

job.ini 774V 3.6.1(c)

3.6.1.1c_Scenario_Case.zip

earthquake rupture_model.xml 774362
job.ini 77 A4 3.6.6
3.6.1.2 Classical PSHA PointSo | source_model logic_tree.xml 77 AI3.6.7
ur ce.zi;) - - gmpe_logic_tree.xml 77 A 3.6.8
source_model.xml 7741369
job.ini 77 AI3.6.6
3.6.1.3_Classical PSHA_SimpleF | source_model_logic_tree.xml 77 A3.6.7
ault.zip gmpe_logic_tree.xml 77 A)3.6.8
source_model.xml 774V 3.6.10
job.ini 774 3.6.6
3.6.1.3a Classical PSHA PointSo | source_model logic_tree.xml 77 AI3.6.7
ur ceMo?l.zip - - gmpe_logic_tree.xml 77 A 3.6.8
source_model.xml 7743611
job.ini 77 AV3.6.12
3.6.1.4 Event Based PSHA Sim | source_model logic_tree.xml 77 A3.6.7
pleFault.zip B B gmpe_logic_tree.xml 77 A)3.6.8
source_model.xml 774 I3.6.10
job.ini 774 3.6.12
3.6.1.4a_Event Based PSHA_Si source_model_logic_tree.xml 77 A3.6.7
mpleFault_ses10.zip gmpe_logic_tree.xml 7741368
source_model.xml 77 AV 3.6.10
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zip 77 A VA T 7 ANV 77 A NEE
job.ini 7743612
3.6.1.4b Event Based PSHA Si | source_model logic_tree.xml 77 AI3.6.7
mpleFal:lt_sesl_OOO.zip_ B gmpe_logic_tree.xml 77 A 3.6.8
source_model.xml 774 I3.6.10
job.ini 77 A/V3.613
source_model logic tree.xml 77 AN 3.6.7
3.6.1.5_Disaggregation.zip
gmpe_logic_tree.xml 77 AV 3.6.8
source_model.xml 774 I3.6.10
job.ini 7743616
earthquake rupture_model.xml 774 3.6.2
3.6.2.1_Senario_Damage.zip exposure_model.xml 77 AI3.6.17
structural_fragility model.xml 77 AV 3.6.18
consequence_model.xml 774V 3.6.19
job.ini 7743616
earthquake rupture_model.xml 77 AV 3.62
3.6.2.1a_Senario_Damage.zip exposure_model.xml 77 AV 3.6.17
structural_fragility model.xml 7743618
consequence_model.xml 774V 3.6.19
job.ini 774V 3.6.20
earthquake rupture_model.xml 77 A 3.62
exposure_model.xml 774NV 3.6.17
3.6.2.2_Senario_Risk.zip —
structural_vulnerability model.xml 7743621
nonstructural_vulnerability model.xml 77 AV 3.6.22
occupants_vulnerability model.xml 774V 3.6.23
job.ini 77 AV 3.6.24
source_model_logic tree.xml 77 AN 3.6.7
gmpe_logic_tree.xml 77 A 3.6.8
3.6.2.3_Classical_Damage.zip
source_model.xml 774V 3.6.10
structural_fragility model.xml 77 A4I3.6.18
consequence_model.xml 774 I3.6.19
job.ini 77 A V3625
source_model logic tree.xml 77 A 3.6.7
gmpe_logic_tree.xml 77 A/ 3.6.8
3.6.2.4_Classical_Risk.zip source_model.xml 774V 3.6.10
structural_vulnerability model.xml 7743621
nonstructural_vulnerability model.xml 77 AV 3.6.22
occupants_vulnerability model.xml 77 AV 3.6.23
job.ini 774 3.6.26
source_model_logic_tree.xml 77 AN 3.6.7
3.6.2.5_Event_Based_Risk.zip gmpe_logic_tree.xml 77 A 3.6.8
source_model.xml 774V 3.6.10
structural_vulnerability model.xml 7743621
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zip 77 A VA T 7 ANV 77 A NEE
nonstructural_vulnerability model.xml 77 AI3.622
occupants_vulnerability model.xml 77 AV 3.6.23
job.ini 774 I3.627
source_model logic tree.xml 77 AN 3.6.7
3.6.2.6_ Classical BCRzip gmpe_logic_tree.xml 77 A3.6.8
source_model.xml 774 I3.6.10
structural_vulnerability model.xml 77 AV 3.6.21
vulnerability model retrofitted.xml
£2 FABOYUILF—5—F
zip 77 A V4 T 7 ANV 77 A NEE
earthquake rupture_model.xml Tr7A1421
section4.2(SinglePlane) .zip
job.ini 77 ANV423
earthquake rupture_model.xml T AN 422
section4.2(SimpleFault) .zip ——
job.ini T ANV423
source_model.xml 774431
source_model logic tree.xml Tr7AN432
section4.3(ClassicalPSHA) .zip
gmpe_logic_tree.xml 77 ANV433
job.ini 77 AI434
source_model.xml 7741431
source_model logic tree.xml TZ7 AN 432
section4.3(EventBasedPSHA) .zip -
gmpe_logic_tree.xml 77 AI433
job.ini T7ANV435
source_model 01.xml T7AI)v44.1
source_model 02.xml
source_model 03.xml
source_model 04.xml
source_model 05.xml
source_model 06.xml
section4.4.zip source_model 07.xml
source_model 08.xml
source_model 09.xml
source_model_10.xml
source_model_logic_tree.xml T AI442
gmpe_logic_tree.xml T AN 443
job.ini 77 A 444

section4.5.zip

source_model 01.xml

source_model 02.xml

source_model 03.xml

source_model 04.xml

source_model 05.xml

source_model 06.xml

source_model 07.xml

source_model 08.xml
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zip 77 A VA

77 AN

77 A NEE

source_model 09.xml

source model 10.xml

source_model _logic tree.xml T AN 442
gmpe_logic_tree.xml Tr7A1451
job.ini T A 444
earthquake rupture_model.xml T A 42.1
job_hazard.ini 77 AV 4.6.1
section4.6.zip exposure_model.xml T7 A 462
structural_fragility model.xml 774463
job_risk.ini 77 A 4.64
source model 01.xml
source_model 02.xml
source_model 03.xml
source_model 04.xml
source_model 05.xml
source_model 06.xml
source_model 07.xml
source model 08.xml
section4.7.zip source_model 09.xml
source_model 10.xml
source_model logic tree.xml T7 AN 442
gmpe_logic_tree.xml 77 A 451
job_hazard.ini 77 AN 444
exposure_model.xml TZ7A4I)4.6.2
structural_fragility model.xml 774463
job_risk.ini 77 AN473
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2% URL

GEM 7 = 7% A b

https://www.globalquakemodel.org/

GEM O GitHub %1 K

https://github.com/gem

OpenQuake D 3 3E

http://docs.openquake.org/

GEM Hazard Team Wiki

https://hazardwiki.openquake.org/

Global Instrumental Seismicity Catalogue (ISC-GEM)
http://www.globalquakemodel.org/what/seismic-hazard/instrumental-catalogue
http://www.isc.ac.uk/iscgem/

https://platform.openquake.org/maps/23

Global Historical Seismicity Catalogue and Archive (GHEC and GHEA)
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