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1. [FCHIC

BIDO [3#4E)° L 1 IREDIEHICAFE U TNDEITY —)L T, MEIDBE LT —S 2@ U KRB
ALK T DREROFUZERFETDCHDOVI FTY, (IB)RRERK - BIFAREEDNET DT
=T (EBt= o) % - ZHSET - REXFHELCHICEIDHEMI) ICKDMRBFHEORE

(BIAXAE1, 3, 4, 5D ERNTOTSAMELELE. STROMBRE (SIAXHIS])) WSNLE (5
AXBIS, 8D « L—'J—RDKIE « foBENDIRIBLL (R/V AND RIL)  GIAXE2D « UL—U—&
ESTRDIND -0 GIRXEIS., 7D BEEFETDCHDEEPL A T—I@TY—ILER DT
NES-H

WMET7LIRE

W\, ERFETOERORRORASEICIO>TRICENTNET, EBE3ARICRERLUBNEEDNS
BENT, MaEt (SRERIES) Z8U\TOoENNDIRENDENTI, CONSKENLEHE (5
VINI A EMENTNET, HEICEHROMEET Z2EEICEBVCERAZMEI P L M 8AENNET,
MEN P LA ERAICK > TREROMBRE (L—J—K. STREMINDROGIERE) DDH0. 2
NZEEICIBREFE (REBS ZHEITDCENTETIT, MENZU RN S ESHEET TD—
BEDiNZ, EBEHENP L1 REEHATNET,

SPAC &

MENEEEDOMBREDRITAD 1 DTY, HBREDFRITAICIE. AELDITT Capon 3EFK L&
EBIEEN D) & Spatial Autocorrelation & (ZEEBCHBRIE. SPACE) D 2 @@ H0NEY, E=E8
CEREEZEM—ICKD 1957 FIC. Capon &ld J. CaponlCkD 1969 FIC. ZNZNFHERIN
FUlz, ZOEKCRZEEBSHEREDEONISY v IRIFETI N, MENFEEE L TOERIBIZIL
EBEAZOMAESOTIL—T GEXELTIE 1983~2007) DERAZOIFHE -—2=50T)IL—TDiE
FE/ERETNEIEDFEAT UL, ZEBECHEEED SPACEENDEM? THENDXLDICEE
DERSDFEIUETT,

SPAC SAICIEHEN P L ZHEFEIC UETNEBESBENENDBE LUV (XU v ) AAH0DFETHY
PLAHARTXH LTI 2CORIEROFBEBRTTEDENDHH (XAUy ) DD FEY, F2MAE
P LA EERT DHESTOHIVELSTETC, BBHICEPMWRERRLED—RTERI ! ?2ENDPT
FPETTCEF U, EBECOTP 1 T POERNREAAMMED EE LFE UIZ GIAXEICD .

2. BE1L—V

MENEREDFPIRB Z R D—RDEAME OHMBENRA EN' P L+ BIMAICENDIMRE S EZB/EL T
FI (TOTSAFHICTERZAFTIN, BREBUICHRL TS ZHETE I DITHICITHPIZHEN

3. VA

1) MBI T —9EMESFTCENT 7 ILE U TBHR I A I ICEEHTANTREZT,

2) TO0USLERETDENDND/INSA—IEEHINTI DT, BERBEZADINIEEBNEL
TOMBREBBELTCINE T, ZNSDHRBRIIT 5T 2 LI DTOBREHAD 2 )VY (BEERD
[CIRFISNZE T,

FULLE. T6. TET—RITLBTOT S LOETHIZZELZEN,

4. JILDEMBRBREA AL E

OV RE DA — RS YTEDONEN DO PTOTS A (OVIA S gfortran) B YT
JLCOBNT—EDWBEEERTLUET, LIEN > T, PCIC gfortran Z2LRRIREEZT VA ~—ILL



TRIIUNBHABDNET, Linux (Ubuntu24) & Mac (Apple M1 Pro) TENMEWESRIE CTI, RODFIE
TAYZAR=ILLUTLZE)N,

1) —=FILEBRNTYDYO—FR OL) UEP—H1TEZRBELULTRE, ROIVYRTY,
unzip BIDO2.02g.zip
ChICEKD., BDO2.02g WD T ALY (1 LUDORJ) BTETCNBEBNET, CCT.

cd BIDO2.02g
. CHMOD.sh [Hit Return Key]

LTS 217BREUZ FEFABIAN-2DHEIC T[CHMODsh] TY. COP—NATDT
NTDI 7 A IVEETHERD DD FEADT, CNICKDYTIVRD T HCEGTHEIRESZAE T,

2) CORBETIRIA—FSYOYTI—FVTOITS AN DRRBLUTNET, AISHEHFRAAD HP
NS FASTf Z50Y0—RUTUTIOFIRT/ Ny F (BREENSEBBEICIELE, WTI—FOEER) Z
HTTLIESN,

i) http://www.ohsaki.co.jp/activity/download/indexhtml [C7PDOERXLUTFASTf&ZSDYO—
FI D,

i A>0O—RUIE FAST.f & BIDO2.02g/src D RICHRL,

i RDIVY RTNYF&EHTD, ROFIETT,

cd src
AutoConvFAST sh [Hit Return Key]

CNTOKTY, FAST.f ORBMEIESNTDIZTFTTT, EFRNICIE. 41-43 7BICUTOXED
ADTUVWNIFERIC/ Ny FAHTENTUNET,

C
C A PATCHED DOUBLE-PRECISION VERSION FOR BIDO
C

3) MFOROUTREERGFLTTIOTSAZIV/IAILLTLEE),
Install.sh [Hit Return Key]

REND PC DR Y DICK > TSEIZHDARESZNS< I DEHICCNZRITI DRIIC
PARAMh, PARAM_PREPRON, Z#R&E T DMEN'HDNE LNFE A,

4) BIDO TIIERMTHERDBEIC gnuplot (T —) ZRWNWTWET (http!//www.gnuplotinfo) .
RFENDPCICA VA F=ILESNTWEITNIERLET VA =)L LU TLIZE)N,

5. 7003 L0ORBEPILT) XA

0TS LADORE

bin AYRA=IBICEGT DI 71 IVDADT 1 LD FUTT,

demo TEFT—IDAO>TNFET,

runsh OIS AEREBAODBY TIVRDUTHTY,

script 77— b5V TJOTSAZEETDIZHD B Y TIVAD UT DA TNET,
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src J#4— 3570035 APAD>TNET,

@7 )LIUZL

MTIE, 2AEDRNEBROFIEZHRBLET, BAARARBEIHRIDIBYTIVRIUTHETA— RSV
TS ADITPAILETT,

EERDOFN (script/circle.sh)

NETRERT — 98D ZziBEI D.

BRTF—~ZHTETD (DDOHBRIZCTIIRFICTANTULVELYD
@, CQORBRERNTANRD MIVEHTET D,

ANRD F)ULE « MI8RE « NSHEEZHET D,

BIOXY DS —HIZIFQ, @DIBZEIRDRT,
@ORBREANTHE, REREZFHET D,

ODRBREBET D,

NOO®WOE

S

I XY ~oBEHH (script/mksegment.sh, src/evalrms.F, src/segment.F)

MROFIETEIAY FaiB UET,
1) EEFDERDICDONTZNZNUTDEREZETI D,
c AVIFIVDORET —ID S LY FEEZLSINT RMS Z5t8323 (COEZ RMSa £33) .

cAUIFIORHET = ELITAY FRTHEILET —YEED (BEDLEFDITDOERNDEDKDIC
D) [CDNT BELLY RZELUSIE. RMS EZ518E I 2D, & RMS E%Z RMS., TRIBIET D
(RMSSQg Cg%) o

2) EMEFDEEDD RMSeee ICDUNT. 0.1 ZIH T RMSeee DER TS 0EED, COERRTS
LDSRBEZRET D,

3) EMESTOERD D RMSeee NRIIFICRIBEICRDT = I XY FEMBORER I XY FEHZ
L Csegment J 71 JUICEZAE,

@ HEBAFT—~OITEE (script/mkerclex.sh, src/mkercl_*.F)

ATOTSATHRATDFERIINTCHE LOTREEH DS HUTEHITDCELNSWBENDFT, EH
DEBMFBE. AFBVNDOT — THRIMERSICRIT DT - TRBDFABICTMLE T, ATOTSA
TRT1I72ILETO. 1 ROV - ITRBZHAEIT DR DT >TNET, BEIBL\DtESEELIE
RACIIANEFERBCEAH L TRD. CCAETIIRBEDBRMERTEATI GIEXEII1D . LAU
INTOIIECTERMZFFHBICIRST LIZDID TRIBHDEBADT, TEIEHFERODP L1 ZANDT
EEREDHLFT BICHORINRD MIVBEZRNDIIEOBRMICIEIARZHEDEI) .

@ RO FILOHSE (script/estspeck.sh, src/estspec.F)

ATODTSATIE, BIAYVEZELCRUY RERELT cos BB DT —/V— (F—/¥—K 05
(Carter et al, 1973) ) EMNITEHE. FFT ICRKRDEINRD RILOEIT XY FEIFEZANRD HILDIE
BIEOmAZERNTARD RIVEHTELZ T (Bendat & Piersol, 1971) . £2ARD ~)L%Z& Parzen
window CTEB{E LIEZE. BIXY FEBHZERLUCNEY, BIXY FEHOBOEIXY AR, &
TXY FHIFZN2ZNT OIS ADRESDS 1 704 “Duration of data segments for the
evaluation of spectra” . “Number of data segments over which averages are taken. Enter

5



O or a very large number if you wish to use all segments simultaneously” TS5Z5NFE T,
Parzen window [CKDEBIED/ VY FIgIE “Band width of the Parzen spectral window” &0\D
H14POITEZ5NET,

@ ZANRD IIVHDETE (script/specratio*.sh)

LOFIETHESNEZARD FIVBEZRNT, DEN0CEDBEDHFM U TEMICLEZE 5TV
FI. VNWBNSBEEDANRD HILLEDSIAXE2. SIOERICK > THHERECHRUNITESNET,
SPAC FEDBEERMES IANMI2] DERICH > TANRD BIVHICEDEESNTVEIDTTIR
=W GEEDERHTIE. SPAC REIEPUREAB LOROERIE —LU Y RZI D C ETHIFE
IBDCEICKDFTESND) . BHRCOBREREIC BIDO3.0O THEEL TRV, BV 21 P)VICEHER LT
WEITDT, ZEESEHBTIHR TS0,

H/V ZRD FILDEE

Version 122 5, =0T —YDIHEE seism T7AILDMRBICENNTZ 1 ROOH/V AXRD IV EHTE
I DMEEE BN LZE UIZ (H/V IBIKERD EBRD D/ T —ZNRD BIVDEL. IKEEDD/ YT —E NS
BOEEWBRDD/ND—DFTES) . UIEDN DT seism F7MILICEERSNIEHERIRENTCEZ 1 =
THo>TE (PLA1T7—=9TRELTE) , 3FDDHNIEH/N ARD IVOSTEIIZESNET. STERT
%, AIPEHEEERENBBESINET.

RIHRREDETE (script/spec2pv*.sh, src/sctr2pv.F)

FEMEIC U2 TRARD RILLEER Y BILBEHITTR UIZ E T, 2DEEEURDESEDHRAEHEICKLD
KREBE (Shampine & Watts, 1970) TR W EJLEEHODSIE TH D rk (FEXEE) & . [0, rkmax
DEETIFERLUE T, rkna [IREREDORIDBAH DN (FZEBA. B [CXAMUET, B
SNErk DORIBRE c=2xf/k (FIIERE EHELIT,

® BIXYFDISRAI-HEITO. @NDIEBEHEDERT .,

G®T1Y - IZERE (script/mkave.sh, src/calave.F)

TOXY R (BTXY FEIFETARD MIVEHTE T BRICECICBNDEI XY ~OE, FiEE
TJOUSARBIBIEOS 1 P02 “Number of data segments over which averages are taken.

Enter O or a very large number if you wish to use all segments simultaneously” TANTY D
HBE) N

(segment Z7AILICEEESNEELIAY FED > (BOXY RED
iz dE6ld. SASNIERET —IDSEHDANRD MIVEHECETDCECRENFY, CCTC.
(BIOXY RDOSRI =) = (segment T7AILICEEEHSNEECVIXAY FED + (BOXYRED

EEFFETDE. AND MVOZNICRE U THETEDAND BUtE, IERERER. BIAY DS
2 —HEITHERENFETDCEICRDET GEIDINZNDEEIVETEI) . £oT ATOTS
ATIEITNSDOHEEBN SFIEOREREZSTELTCNET,
TOUSADEFELET =T AILIDTRIC RESULT/ (BF) DI AIIDERSNET I CDH
FRISEIAYRDISRI—ERUTNT. CNSOEFT 2 )LY DRICIEIXTNT SEEMIERNDA > TU



F9. RESULT/ave 72 LIDTIC. TNSDEFD # )L DERITHEREMETIR UIZD 7 1 ILAA D
TVET,

138 src/PARAMN [CEEESN TS NROBUSTA4AVERAGE INC KN ERIT XY DS —H
D'2ZVESICIRD, NE (outlier) | ZFHT BB THEIUEN SERABER/IMBEDFISNE T,

T4 772U ETIENROBUST4AVERAGE INC (8 EE3FESNTUVNE T, Fie. BIFER0IEHaIC
KO TEHEY (BifFE) EXEEHEFENDITTNET, XTHEHEEDDE AmpRV_Rd. nsrd.
nsrliim_cca.d. nsrlim_ccalwapx.d. powratio_ R2L.d ELNDKDE. LEDFEHETT,

Bendat, J. S, and A. G. Piersol, Random Data: Analysis and Measurement Procedures. John
Wiley & Sons, 1971.

Carter, G. C, C. H. Knapp, and A. H. Nuttall, 1973, Estimation of the magnitude-sauared
coherence function via overlapped Fast Fourier Transform processing. IEEE
Transactions on Audio Electroacoustics, AU-21, 337-344.

Shampine, L. F, and H. A. Watts, FZERQO, a root-solving code, Report SC-TM-70-631,
Sandia Laboratories,1970.

6. TET—HI2&BHTOT S LDOETH

6-1 PLAT—SBITDTE

PUABRRAZERE U CTERICATNICERUET =Y ZRNTIOT S ADOERGTEER LET.
FIERY D LT BIDO202sgtgz ZREEIL T BIDO2.02g ORICKE L TH T IZSU. RDI 7+
VBB A > TNDDD DD DEBINET.

2O N ) £2 BIDO2.02g — -bash — 80x24

[% cd BID02.02g ]
1% 1s ]
bin/ demo/ run.shx script/ src/

%

7 )L demo/synth_SN100_18mGamRO.8RVO.1N6 IC[ETEEEMTAED synthetic data DA >
TWET., ZOP0D Info EVNDT #I)LF S synthetic data ICRET BIBRESATHNET. SOxd WD
DPALILB6 DHDFEIN. TNSIFZENZN SO1 ~S06 EVNDZFIND6BEDHESTZE NHDOKDICHE
BLIBONEMENRET—5TY. N> TECNSRBETER U —Y 3 VDEHICEHENICERL
Z synthetic data T9. H Y7 VIR 0.01 HTS5DM. SHROBMAERELEEEEL TS
BRUEURE. MEIRFEOERICHIZ > TOEMIEL AG-1-1 ETELI S,

7



‘ 18m

/ S01 \

\ A ,," X (EW)
\\ ,,,

S05  meed-m” S04

SO1.d ZBEHRITT + ¥ —THIERDELDICE D TNDCENDNDEBINET.,

he @ x

®@®e® S01d

| 0.0000000 116.90619 -1.7364730 -4.7712809
0.10000000E-01 40.600748 13.537028 -2.0313038
0.20000000E-01 -6.0965721 -2.4021474 -3.6907361
0.30000000E-01 105.72248 6.2703868 -3.1465809
0.40000000E-01 -42.428279 2.1187407 9.8228115
0.50000000E-01 121.58191 -1.8389905 3.2986986
0.60000000E-01

-23.414278

8.2946100 2.3139989

—BILANEEE. BRINIEICEHE (z) « EW (x) « NS (y) BDDIRIETT.

CBODERET A ERIT T DIEEE. 3RDDHBEIFEAKICAITEINTDIA =V R LTLE
). KE2EDDT—HDBEFIHERDZO TIBHDEE, BIAICHYI—T—FEANTEED
22#—~Nv FCUTREL. —F3. $8ERD UHERRILTLRNBEIR. 5. $0BERDD25EF#EIT
BEOICREBENLFET BEOERAUKISIC45H>TERNNDTIN, BICHISI—FT—IZANDIHUE
FENENSTE) .

ECAT, ATOQTS AOBITAISEFERER CREEY Y T Y IITBDCEERIRELUTNET.
KT, BERBEZEY Y TV IBREREENS Z5NBRD. AR, BREOIIPIAREDIFTY (&
BOP LA FT—HWBETITHEERBBILEARE) . BOT, MEIPLAERTULIZCEDHDARESIE,

M ABRESLUTUBREONE?] EBONECETLLD. EE1BOBEBOWMUIBSII—TC. &
BRIFFEHAATNEEA (LIED DT, RE1IBICEABKENADTNTE, BITRBRICEZ L)
MDTY) . COXRIDIBINEANTHDNDIE. BIC. DERFT—HEERITDEEDREY —ILDT % —
N ROBREEIRIEOIUZEMBE S UIZIZHTY (Bl U CHER UISREEZOIIBENTICRANDDHE)
KNE>ENDTETY) . BR. ISETH/RBKSIC, YT Y IEE-ERE seismd EWVD
274)U (seism 771 )L) TEZFT.

EEBDN. T=INDCDRDICHATNBIRD., T—YDFEHEISHRETEINRETE (BIMITH o
THE) OK T, HEOE (BHEL. FaHREEE) BRVEEA. BEEOE/N\L—5E, 8.
BT, AINDODNTNHTHNIBEOKTY., T—=HI 71 ILEDDIFHBICERBICEEDREHOFEEA UL
RFOD+d BERLSTERBNETEA) . CORDICHESHCEICERINDT T P1ILEDLES. ZN
S5EFEDHTI DRI AIWFCVINTRE, Fe. INTOT—H I 21 IVDRFDERIEIFZIZ O [Cik
—LUTREL\

BRI #IFICIE. seismd EVNWDTPAILDBNET. CNEBSERDIDICENMMNTIET.




® ©®@® seismd D = X

FCOMP 3 (1 ud/ 2 ns & ew / 3 three components)

#DT 0.01

0.000000 0.000000 Sel.d 1
0.000001 0.018000 S02.d 0
0.017119 0.005562 S03.d 0
0.010581 -0.014562 Se4.d 0
-0.010579 -0.014563 Se5.d 0
-0.017119 0.005564 S06.d 0

1 7BEBEACAVNDRDERINF. 2T7BIIRFRROT YT Y IEBEEIETI (HCOMP,
HOT EBELUSNDKRDIZENT, BBETETFEA) . ITEMEEIX. yEE km) . T—5D7
TIVE POURDEDHLDID (P51, BEALES50) TY. seismd 3T 71 EDEEEIARY
TY. FERAT—HEFLI 2)VIDRICEBOBINENTEEA. EEL. SOOI P7AIVIEMTLE
FOERBUBS TEBVEEA. T—ITAIIICCOIT7IVDRBNEER. TOTSADKEIEHREZ
SR TCEINICEMRT DL DICIEOTNET.

BRBTOPITIEX. y BERRIIP LA DPURZERKRELUTNEID, MFLEZDITIMBEEHDFE
. TOTSAISABE LICEREBSNERID 3RDIBIREAN TP U @BTICHERBERI XNOBPINR
DRUBEHEEFTEITDERELTNTT. EIC. ZNUHDORDEBAEPLVROBBLICHDINE
FIyIIDLDICLTNET. BRARLORIMUT LEEFBIRTHDIMUEBEHDFEAN (BRI
AXE2D . BEZERDOEDICE. TESICHEFEROP LA ZRMAIDLDICLTREL. BELIC
BN TUVENR GEERRORE) ICDNTIE, BEERIENDTT « D2 )L TE5%ETODIRE
2B U CHBLCHDEHTT CEICLTNET.

BIDO2.0 TIZ/N\FILTR & (=Gt Z—EAICHINTHEHED—HE LRI DT A ) EEMT
TDLDICRBDFLUE (6-83 NFILTRAEDTEZSR) . N\FILTARZEUENGES. INTOT—
HRICA—Dx. yEREANTRIS. ZOBRESOBRTASEMUTOFRBETZED>TNT, /NDT—INX
DRIVEE, RIB2ERIE-—UVR, HBENHESINDCEICRDET.

seism.d DHBAFFHEH T A6-1-3 [CENTREXI DTSR RS,

ZNTIEIT =Y FOBRDTALECSTOMERITLUTCHI L&D, Y—IFIEIHETT
frunshl EBRAATIY —YF—ZRITE. ROKXDICRHISINET.



[% run.sh
skokokokokokokokokokokokok sk sk sk sk sk sk ok ok ok skok sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sksk sk sk sk sk sk sk sk sk sk ok ok okok
BID0O2.0

This is a program package for the automatic analysis of microtremor data
obtained with a circular array of seismic sensors.
usage: 1) run.sh [return key]l

2) run.sh paramfile [return keyl

(paramfile will be created automatically by running this file)

(C) 2025 AIST All Rights Reserved.
ok Kok Kok ok ok ok sk ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok sk ok sk ok ok sk ok ok ok ok ok sk ok ok ok ok ok ok oK

Before the analysis, you have to have all necessary input data files,
each one containing waveform records from a single sensor
and having a simple four-column or two-column format as follows:
time [s] z(UD) x (EW) y (NS)
or
time [s] z(UD)
(A space, a tab, or a comma may be used as a separator.)
There is no rule for naming the input data files, except that
all of them should be placed in a single directory. The number
of the input data files should be equal to the number of
seismic sensors in your microtremor array.
Put dummy (alphanumeric) data to fill the vacant column of z
if your data have horizontal (x and y) components only.
Are you ready? [y/n] (Type "n" to exit the program.)

EoBEMUT. CCTEEFRBMIC My DY —YF—ZHBAATHTRSN (1 I72ILENS
X—=D%ZFED) . RENICROXDOBZBEBICEEIDEBNET.
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o0 @ BID0O2.02g — run.sh — 82x28

1 0.000001 0.018000 se2.d o
[0.017119 0.005562 se3.d o
10.010581 -0.014562 Se4.d @
1-0.010579 -0.014563 se5.d @
1-0.017119 0.005564 Se6.d 0

] citation ends here
:Do you want to use this file as it is? [y/n]

' (Type "n" to create a new seismfile interactively.)
1y

L

HUHBHHBHHBH BB H BB HBHHBH BB R BB H BB HBRH R B H B HRHHH
Data directory name: demo/synth_SN100_18mGamR@.8RV0O.1N6 |

<Execution parameters>
Analyses using spectral densities (e.g. calculate properties of surface waves) 1

% Automatically select data portions to be used 1
x Delete temporary data 0
Plot analysis results il

<Basic parameters>

Segment duration: 10.24 [s]
fNumber of segments for averaging: 10
iParzen window band width: 0.3 [Hz]

s HEBHHBRHB R AR AR RHBRHA R AR HHBRHRRHH R AR HH R HHHH
Double-check the above parameters.

Are you sure to start running the program now? [y/n] (Type "n" to input the parame'
ters again.)

(HEH « « « 1 OEICEFNEEDIC. ADUE/NSX=IDNRESNTNDCEDNDNDDERBINET.
CEDDERT S ERITY D1B5(d. BRISEICEIT D% LLERE(AG—1-2)0, /NSX—F8BFNDD
YV (AG-1-9ICEBZB L THBNTRE0).

EVNDDIFT, Tyl ETBAATHILULD.
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o0 @ BID0O2.02g — tee « run.sh — 81x40

Are you sure to start running the program now? [y/n] (Type "n" to input the param
eters again.)

'y

! <SETPAR>

|Array geometry: centered é-station array.

{Array radius: 18. [m]

‘Number of sensors at the center: 1

|Number of sensors around the circle: 5 :
Data: all three components

Power spectral densities will be estimated.

horizontal-to-vertical spectral ratios will be estimated.

Rayleigh wave phase velocities will be estimated (by SPAC).
Rayleigh wave phase velocities will be estimated (by CCA).

Rayleigh wave phase velocities will be estimated (by ncCCA).
Rayleigh wave phase velocities will be estimated (by HO).

Rayleigh wave phase velocities will be estimated (by H1).

Rayleigh wave phase velocities will be estimated (by V).
Noise-to-signal ratios in the vertical component will be estimated.
Rayleigh wave phase velocities will be estimated (by CCA+R).
[Rayleigh wave phase velocities will be estimated (by SPAC+R).
]Rayleigh wave phase velocities will be estimated (by SPAC-R).

iLove wave phase velocities will be estimated (by CCA+L).

Love wave phase velocities will be estimated (by SPAC+R).

Love wave phase velocities will be estimated (by SPAC-R).

H/V power partition ratios of the Rayleigh waves will be estimated.
Rayleigh-to-Love power partition ratios will be estimated.
Noise-to-signal ratios in the horizontal components will be estimated.

Do you really want to start running the program? [y/n]

<MKSEGMENT>

File named demo/synth_SN100_18mGamR@.8RVO.1N6/RESULT/segment_3c.d already exists. |
The option "automatic selection of data portions" on. i
The file demo/synth_SN100_18mGamR@.8RVO.1N6/RESULT/segment_3c.d will be overwritt:
en.

Are you sure to proceed? [y/n]

(Type "n" to exit. Restart the program run.sh and set the option "automatic selec
tion of data portions" off.)

U

FRIETDLDIC, WEDTPUA IAX U TERTERT UICEOBRANBSHEIISNEI. T

My ] EHI5CHIE. HELFBEMETHOIMLTINIT.

DIFBHEN' S UIES<TDE. ANRD HIVEEDT —FWBDRIC, IRFEFEEREZANRD MVEFICED
BOEEINENDIBRAWEINET (TR, RO, INRD SIVETICANSNDEDDRD TS
ANV =D THRSNTND) .
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Gnuploto s > FJ0

.e emn/»

NORMALIZED WAVEFORMS
(Resampled at 0.1 [s] for plot only, by variable dt,avplot in script/setpar.sh)
Pluses indicate selected portions
(demo/synthgN100,8mGamR0.8RV0.1IN6/RESULT/segment;c.d)
tion of each segment 10.240000000000000 [s] Total number of segments 57
Number of segments for averaging 10 (> Repeat calculation 5 times)

k: ,;*: e .'._.\._. .;;:;.‘;{*‘:. s :3.\;.“.‘"_ ...... :;"'}':.'n"-"" b _.‘)'._, o s S06.d[NS]
.............. ::é '.;‘.#:'. e .'.-'.". ‘.-.-. D RN 3 ; $05.d[NS]
...f.... ..__ "'.'-..'"" x '...M SO4.d[NS]
S03.d[NS] —
S02.d[NS] —
1= i i sl i i SO01.d[NS] —
v4 .;:'.:’. ‘:;':.. ....... Yo Ny v, x e, x "‘ SOS-d[EW]
AR - M S05.d[EW] ——
i : e B SO4d(EW] ——
(.;::.{.:f. .'\::.5 ...... A% -x-’- B Gy o G ;:f .l-\:-;:: Ww T s -‘ﬂ;:;. Doy s S02.d[EW]
VLT .:.\;w ...... ‘;; >3-""'X o '*"_' ....*._.-_._ g™ S01.d[EW)]
t- P -”‘-:-":- B -:i:’xt’fé A e FEPXEM  S06.d[UD] ——
n S05.d[UD] ——
S04.d[UD] ——
S03.d[UD] —
W $02.d[UD] ——
N R ] o pb-r rV,-c vy Df[ WA '\'- o SOI.d[UD] —_—
0 50 100 150 200 250 300
Time [s]

H+4POTADHERBEICR> TS —YF—&BIT & COBENBEZTANRD HIVERICHEDET.
FITOERTOIRNR2ICRILDOBRRELTI. COOTET—II 7 I EZBN\THD I #/LYICE

FEMSNTET.
DIFDHENDEL

* STROMERE,

« L=V —ROMBRE,

cU=U—=RDR/ AXD )b,

cU=U=RDOR/ ARD FILEH/NV ZRD HIVDLLE,

< KEBRCEDHDIU—J—RODND—DEIG

* NS Lt (SNEEDEBED |

*H/N ZRD B)bs

c IND=RD BIVBE,

NRISINET. ZNTEZNZNRTNEFH L LD.
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@ STROUBRENTS—/\— (RERE) HEDT —IRTHSNTNET. EEIIERE. e
(FAIERETT.

bz e g\_ m\, m\, /v

Love Wave Velocities
2 T T T T

2r

5r

10r

20r

50r

100r ——

150r
ccapinus H—a—
1.5 7 spacpinus, Fa—
spacplus F—v—

Phase Velocity [km/s]
T
1

Frequency [Hz]

1 -0.543501, -0.189889

CCA-L. SPAC-L. SPAC+L ZENDTIETHEN LIZ 3 DDBRABEICHRSNTNET. BRRNS
BEVRICADDEIRIE. PUAHEEr D218, 58, « « « EVoERR (BB TI. 1—2Hz2
EOFET, SALESTROMMERE (A6-1-1 B8R NBIRSNTNDLDICRAFT.

ECATLEDISITIE, 70y ~I2MBEREDER (BAB) [FBERESINTNET. <8O T
BELULL (EENICSZD) BE. script/setpar.sh @ ymax_for_gnuplot EWVVDS /X5 X —=H DT X
YEPORENL (TEOHEETD)  BEEEE HERE [km/s)) ZS5Z TR, BRIC. B
BOFEH (RAE) ZCBHTSALLVBEES script/setpar.sh @D xmax_for_gnuplot EWVD/VS5 X —
ADIAIVEPIORERL (TEOHZET) \ BEEHE (EFHHzD) Z5XTRE0).
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@ F—IFICEESTII—UF—ZRLUTES. SEFROIDIBEMEBINET. Nl
L —)—ROMSREDERITIERTY.

C WON ) Gnuplotv s> K7 0
e 6 0 sy
NN N S

Rayleigh Wave Velocities

T T T T 2r

5r

10r

20r

50r

100r

150r

ccapinusg FH—a—

spacinusgp 44—

spacplusg F—v—

cca —v—i

cca.lwapx —o—
ho

h1 —o—
spac +—e—
v ——

Phase Velocity [km/s]

Frequency [HZz]

3.94597, 2.09371

IKEENDEIERE LT CCA-R. SPAC-R. SPAC+R A, SoBBIDERITIERE LT CCAL nc-
CCA (CCA-lwapx RSN TNET) « HO, H1. V FEOFRBERAEIICTOY hSNTNET.
05— 2Hz REDFEHT, SZALEL—")—ROMERE (A6-1-1 B8R HDBIRINTNDXIICRZ
EXR
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@ FRY—ITNCRO>TIUI—YF—Z2RTE SELFL—J—RDR/ IRD L OKFEIEE
BRI (KAERETHIE. MBRIIEERS) NRRSNIT.

o (] Gnuplotv s> K70

Ei_,)‘v C‘ e\ @\ (ﬂ\ /v

Amplitude Ratio |[R/V| of Rayleigh Waves
0.14 T T T T

Average s
ST.D

012 | b

011 .

Amplitude Ratio
=)
T

0.09 N

0.08 1

Frequency [Hz]

, 0.964773, 0.147102

Synthetic data DFTEIIE RV ZAXRD RIVZERBICHNNSF 0.1 ELFEULEE (AG-1-1 B8R .
FTIBRIIKAINTIIRNTI DD LALZETI 1,
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@ FRII—VF—2RITE U—U—RDR/ ANRD FILE H/NV ARD BILDLEBDIRTSNE
9. COTSTTIERN ZRT RIVEIND=2ZART FILDLEE UTRRSNTNET (571 PIL
D CEBERDDIRIBLLTIIRV ) DTITEFRLES). @THNZBOIRIBLEE LTDR/V [E 0.
1 TINS, NO—IFZD2FETO01 EDFET. SR R/NV EH/NVIFZNZN 001,
00125 TIN'S. COBEMBRIIZD|EEZRIEL CTNDEEZDINEBELNIEA.

o O Gnuplots K20
: > e /A O b
: L/v e NN N/

Comparison between H/V and R/V Spectra

0.1

HV
RIV

Power Ratio
o
=}
2

0.001
0 1 2 3 4 5

Frequency [Hz]

4.88459. 0.00147965
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B FRII—VF—ZRTE. SEIIKERCEDDL—)—RD/IND—DEIG v e NRHSNFT
(rrIFKEED/ND—Z1 ELEBEDL —'J)—RDNDT—DEEE UTERESNET. @RRICU
TOTROND—DEIGZy EFTDE. rrtri=1ERBDET) .

Synthetic data IC[3 ¥r=08 Z5ZFLIC (A6-1-138R) . CORBREARANTIIRNTIN

DRAZETT., T—IDRNENDELNEE A,

[ ] (] Gnuplotvs> KV 0
N e 6 O b
: ‘*_/V e N N\ N /

Power share of Rayleigh Waves (Rayleigh+Love=1)

1.4

Rayleigh-wave power share

Avergge
ST.D.

Frequency [Hz]

L 2.07567, -0.135018
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® FRII—VF—ZRITE. KEBDNSLE (SNLEDEE, Ve —U Y E /A ZXDND—EY
TFIVDIND—DEL) G CEEBDNSEE CRIR) Hmaendd.
Synthetic data TIEISNEEZ1 OO E/RELFUZ (AG-1-1 SR . NS LLIESNELDZTHT
IN'5 001 ZSALCELCEDFIN, R BITERE 1 Hz M T OERIRMHE TIIZDRRE
DEEBZE > TNDTENDDDET.

[ ON ) Gnuplotvr>~Kkv 0

‘:/v e aQ & & /,;,

Noise-to-Signal Ratio Observed

10.0000000 F T T T 1 T
3 Horizontal
[ Vertical
1.0000000 3
0.1000000 E /\‘

: ‘ ION
0.0100000 - L"k\o»_/,’i i \//\\»\
. E ~ _— > 7

0.0010000

N
=

0.0001000

0.0000100

0.0000010 L L L L
0 1 2 3 4

Frequency [Hz]

, 2.05646, 2.64059e-07
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FEVY—VF-—ERBTE, IBEDNS L G DHOIRSNET. LAV Y IEEBTHRS
Nnrz MUpper limit] VD IREEAIFICRSNTNET.

(] (] Gnuplotvs > kv 0

%I_/ve ﬂ ﬁ 0\ /\»«

Noise-to-Signal Ratio (for the vertical component only)

10.0000000 T T T T
Observed
Upper limit (from PhsVel by CCA)
Upper limit (from PhsVel by nc-CCA)
1.0000000 F E
0.1000000 F

0.0100000 \-§\£\.

NSR

0.0010000

0.0001000

0.0000100

0.0000010
0 1 2 3 4 5

Frequency [Hz]

- 2.05646, 2.64059e-07

COETAL Y I EERBDRIE. ZN2N CCA A, Nnc-CCAETREUERMEBREZBINTEIEL
ERAENS LLTT. BRENSLLEE. CCA K (ne-CCAETIRBHNFEEA) DEITEROEHEMESZ
¥iIDEHDSEETT. FANSHIMRENSHEZE FFNDE. CCAEDEITIEERF—AZ(C:8/)\FTHE
SINFY. COEDBE0. THzREMURTE>ALYY (HBDNEE>E) B> TNEIHB, 2
OFGTIE CCAEDRMBERENBNHESN TN DTREENBIESNET. R, BERONNER
BEZIBZOTNFET. —J3. nc-CCAEKR 1 XCKDBINEHHEMIET D735 CI (ne [F noise
compensated DER) (GIBXMI4]) . NSHEOREEDOERERSSE. F#EROICESNDKDIC
SSICIEEEHOEITEZBIEIT CENTEFET.
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@ FEVI—IF—ZRTE. BEH/N ARD RIVHBRHFSNZTT. SERBERRESEZXIHERCL
T, RAEREETERRILUCNEYT. CTTONORABEREEL. script/setparsh @
freamax_ave EVNVD/INSA—HTERESNLE (CO/INSA=FI5HEGEBREBOITHICERESN
TVBEDT, EHBEOEHERFEBE T UNMIDBENELDICLET, T+ I 2)UHIE 50[Hz]TY
DT, BWEHDNIFCBDTEELTRSVN) EFAFREEREDOENSVNEDDEBENCETT.
SIFERR DD NEEIS. script/setpar.sh D autologscale x EWVND/INS XD DITFBEICHEESS
AUCOXYEPOEUTRSLN

(] ) Gnuplotvr> kv 0
: ’7 : e e 6 O w
D | AL NN N/
Power Share of Horizontal-to-Vertical Components (H/V spectrum) 1
0.1 T T
Average s
ST.D —
§ 0.01
3
0.001 ! L L
0.1 1 10

Frequency [Hz]

1.48724, 0.000683553
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®F VI —VF—ERTE. BEBO/IND—ARD IVBENRISINTET. CNEEREEHIXTE
BERCEABRAFITERALUCVNE IO TTERLSES., BOLICTRESNEY 1 FILDGIHRDA Y 3
D ADU n, elFET, @i, BAEBDZERLTCNET. NEIOFE, ZEREODGDN Y IARD
HF I seismd [CECRSNTET—HZLENSIBICNo. 1. 2. « « « ELEEDTY. BENDRNKD
(C. ZOREIC TSO1d) EVNVDBDIC, T=F TP ILBHNESNTNET.

[ ] [ ) Gnuplotvs> K70

A CHAAR S,

Power Spectral Density [u]

1000

Average(NoT; S01.d) ===
ST.D(No®; S01.d) ——
Average(No2; S02.d) ===
ST.D(No2; $02.d) ——
Average(No3; S03.d) ===
ST.D(No3; S03.d) ——
Average(No4; S04.d) ==
ST.D(No4; S04.d)
Average(No5; S05.d)
ST.D(No5; S05.d)
Average(No6; S06.d) ===
ST.D(No6; $06.d) ——

100

Amplitude[(Amplitude Unit of the Waveform)**2*s]

10 L L
0.1 1 10

Frequency [Hz]

_ 154381, 6.83553
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[ N J Gnuploty s~ K% 0

L.efaae /

Power Spectral Density [n]

Average(No1; SO1.d) s
i ST.D(NoT; S01.d) ——
| Average(No2; SO =
ST.D(No2; S024
I Average(No3;

0.2

Amplitude[(Amplitude Unit of the Waveform)**2*s]

01 1 1
0.1 1 10

Frequency [Hz]

14.5542, 0.0812807

o « Gnuplotvs >~ K7 0

Deﬁe\@\@\/

Power Spectral Density [e]

u
Average(NoT; SO1.d) s

I ST.D(No1; S01.d) ——
08 F Average(No2; S02.d) s
ST.D(No2; S02.d) ——
0.7 | Average(No3; S03.d) ==__
7=

ST.D(No3: S03.d) Z \ \
06 - Average(No4; S04.d) = \ \
: ST.D(No4; 504.d) ~ ) .u l ‘ |
Average(No5; S05.d) i | |N l Iy Ib \ ‘
05L  ST.D(No5 4 | A
Average(NoG v

/
STD(N 6d

A V f
0.4 \ .. .,’ vd / PNH” IJ |

st

I

0.2 -

Amplitude[(Amplitude Unit of the Waveform)**2*s]

01l L !
0.1 1 10

Frequency [Hz]

110441, 0.0845766
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M ETHOMBROBEISHRNDOTY, CCTUY—YF—2RIT EHBBBENEAT. ¥—ITILICIA
TORIICRREINZET,

. o BID02.02g — -bash » Emacs-arm64-12 — 81x25 |

created by this script and is found in demo/synth_SN100_18mGamR@.8RVO.1N6/RESULT
. To do this, type cd demo/synth_SN100_18mGamR@.8RVO.1IN6/RESULT & gnuplot plot.gn
plt
OUTPUT: demo/synth_SN100_18mGamRO.8RVO.1N6/RESULT/plot.gnplt

gt.qpa.fonts: Populating font family aliases took 56 ms. Replace uses of missing
font family "Sans" with one that exists to avoid this cost.

/Users/cho/Desktop/BIDO_openfile_report_project/work/BID02.02g

<mkdelete.sh>
/Users/cho/Desktop/BIDO_openfile_report_project/work/BID02.02g
All temporary files preserved.

real 6m29.666s
user oml1l6.239s
sys Omé6.818s
%

METEBADBDDFI UL, INTORRBRIE. T—9T7AILIDTITERSND RESULT £UVD
DA IV ICBIASNTINET. RESULT OPIETDXIICIE>TNET (BT 7 ILDOARBD558AIS 6-
1-5221) .

'@® ® RESULT — -bash » Emacs-arm64-12 — 81x25

% 1s

1/ dummy

2/ input.mkcrcle_center.h.d
3/ input.mkcrcle_center.z.d
4/ input.mkcrcle_circle.h.d
5/ input.mkcrcle_circle.z.d
ROr.d logfile.mkcrcle_center.h.d
ROr.d.log logfile.mkcrcle_center.z.d
R10.d logfile.mkcrcle_circle.h.d
Rir.d logfile.mkcrcle_circle.z.d
Rlr.d.log message.sh

Tor.d plot.gnplt

TOr.d.log plot_wave.gnplt

T10.d segment_3c.d

Tir.d segment_3c.d.gnpltdat
Tlr.d.log segment_3c.d.histogram
200.d seism.log

Z0r.d wavew.d

Z0r.d.log wavns.d

Zir.d wavplot/

Zlr.d.log wavud.d

ave/

% I
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COHPT, EOBBICANSNET =Y I P1IUEINTave ELND T #I)LY (average DIE) Db
[CADTNET. ave DPREICOBE>TNET (BDT 717 IVOARBDEHAIE AG-1-6 ZSIR

T=KF]

'® o ave — -bash » Emacs-arm64-12 — 81x17

ave/

[% cd ave ]
% 1s ]
AmpRV_R.d SD5e_SD5e.d vel_cca.d

SDle_SDle.d SD5n_SD5n.d vel_cca.lwapx.d

SD1n_SDin.d SD5u_SD5u.d vel_ho.d

SD1u_SD1u.d SDée_SDé6e.d vel_hl.d

SD2e_SD2e.d SDé6n_SDé6n.d vel_spac.d

SD2n_SD2n.d SDéu_SDéu.d vel_v.d

SD2u_SD2u.d ave.info velh_cca_minus_L.d

SD3e_SD3e.d nsr.d velh_cca_minus_R.d

SD3n_SD3n.d nsr_h.d velh_spac_minus_L.d

SD3u_SD3u.d nsrlim_cca.d velh_spac_minus_R.d

SD4e_SD4e.d nsrlim_cca.lwapx.d velh_spac_plus_L.d

SD4n_SD4n.d powratio_R2L.d velh_spac_plus_R.d

SD4u_SD4u.d spr_hv.d

% Il

ave 7AW DPICHDI 7L 1. 20 « « EVDHEFEDT # LY TSN TN DERID
FRTISREMETIBLIZENDTT. BFEI2IIYICIE ave CANDN UTHREHMESN DIRITIER
DSNC, EFB#RTZ UV BRD BULVERNK DTSN BN SR EEITIBR (FERD—I5D 7 1 )LOAND ~
VIR E) EATNET. BIZIE 1 EVNDT AT ICIERDEDBEMBRAAOTNET (T 7

1 IVABDHEEIT AG-1-7 SR

XK

% cd ../1
% 1s
 AmpRV_R.d
tAmpRV_R.d.lint
! ROr_ROr.d
|ROr_R10.d
tROr_R1r.d
{R10_ROr.d
R10_R10.d
'R10_Rir.d
R10_TOr.d
R10_T10.d
Rir_ROr.d
Rir_Rir.d
Rir_Tor.d
Rir_Tir.d
SDle_SDle.
SDle_SDle.
SD1n_SD1n.
SD1n_SDin.
SD1u_SD1u.
+SD1u_SD1u.
| SD2e_sD2e.
1 SD2e_SD2e.
SD2n_SD2n.
SD2n_SD2n.
SD2u_SD2u.
SD2u_SD2u.
SD3e_SD3e.
SD3e_SD3e.
SD3n_SD3n.
SD3n_SD3n.
SD3u_SD3u.
SD3u_SD3u.
% Il

lint
lint
lint
lint
lint
lint
lint

lint

cooooocooooQQQOOQQQ

lint

ECHT, BEDT—HITAIFICRDE. RESULT EWVWVDSERITERD D 2 LY ICHIZ T runlog &
WOERFTOT I 7A)L (B8R 2Z220R) & paramsh EVVD/INS A= T 2 1 )JUHAERSNTNDDHD
NBEBNET. NSA=FT 2 1)L (paramsh) (&, NSA=FZDURLHIEELUTRITLERT E

SD4e_SDée.
SD4e_SDée.
SD4n_SDén.
SD4n_SD4n.
SD4u_SD4u.
SD4u_SD4u.
SD5e_SD5e.
SD5e_SD5e.

d
d.lint
d
d
d
d
d
d
SD5n_SD5n.d
d
d
d
d
d
d
d
d
d

.lint
.lint
.lint

SD5n_SD5n.
SD5u_SD5u.
SD5u_SD5u.
SDée_SDée.
SDée_SDée.
SDé6n_SDén.
SDén_SDén.

.lint

N .lint
.lint

.lint
SD6u_SDéu.
SDéu_SDéu.
TOr_ROr.
TOr_Tor.
TOr_T1e.
TOr_Tir.
T10_Rer.
Tie_Tor.
T10_Tir.
Tir_Rer.
Tlr_Tor.
Tir_Tir.
200_200.
Z00_Z0or.
Z0r_Z700.
Z0r_Zor.

.lint

coooocococoooQoQQQ

1— -bash » Emacs-arm64-12 — 127x35

Zlr_Rir.d

Zlr_Tir.d

Zlr_Zir.d

coh2.d
infile.estspec.d
infile.estspec_hv.d
infile.estspec_psd.d
logfile.estspec.d
logfile.estspec_hv.d
logfile.estspec_psd.d
nsr.d

nsr.d.lint

nsr_h.d

nsr_h.d.lint
nsrlim_cca.d
nsrlim_cca.d.lint
nsrlim_cca.lwapx.d
nsrlim_cca.lwapx.d.lint
pow_noise.d
pow_signal.d
powratio_R2L.d
powratio_R2L.d.lint
spr_cca.d

spr_ho.d

spr_hi.d

spr_hv.d
spr_hv.d.lint
spr_spac.d

spr_v.d
sprh_cca_minus_L.d
sprh_cca_minus_R.d
sprh_spac_minus_L.d

sprh_spac_minus_R.d
sprh_spac_plus_L.d
sprh_spac_plus_R.d
vel_cca.d
vel_cca.d.lint
vel_cca.lwapx.d
vel_cca.lwapx.d.lint
vel_ho.d

vel_h@.d.lint

vel_hl.d

vel_hl.d.lint
vel_spac.d
vel_spac.d.lint

vel_v.d

vel_v.d.lint
velh_cca_minus_L.d
velh_cca_minus_L.d.lint
velh_cca_minus_R.d
velh_cca_minus_R.d.lint
velh_spac_minus_L.d
velh_spac_minus_L.d.lint
velh_spac_minus_R.d
velh_spac_minus_R.d.lint
velh_spac_plus_L.d
velh_spac_plus_L.d.lint
velh_spac_plus_R.d
velh_spac_plus_R.d.lint
wavew_wavew.d
wavns_wavns.d
wavud_wavud.d

E(Z runsh DSIFE L TEZDEFENTI., FTOMDKORRKELTY.
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® o BID02.02g — -bash » Emacs-arm64-12 — 84x27
1% run.sh demo/synth_SN16@_18mGamR@.8RV@.1N6/param.shfl

ABDDE, NRABDIRNDTADDBEIE OZDRANDRICESEDTINELNTEA. LHLTT
[SFATTHEEC VDS ADZEN DD FTITDOTIRZINTIEL). MTEECE. BPETPILI PRy F&T5
AAT TAB F—ZBEEZDEOIANIVEH > TINDHEEETT. Bz,

runsh d [TAB]
ETDE. BET

runsh demo/

ELTNFET. ZOBERRICHTHONEZET. ENDDITTINSA=IT 71 )LOSIHTET
runsh 2217 UIEBE. JO0T3SABBIOS 1 PO TSERTUZREBD/INSA—F%EFT 1 T2
FELTBRTINET (COKRDICHTHIC/SSA—INSEZS5NEEE. scriot 7 A ILIDRICH
2 default_paramsh ZFEOIRRICE>TNET) . BH. BEFFFOERIE. RESULT OTFIC 1.

2.+ BEDHFEEIAIWSIBLU ave TAIIDHBNIEEEIICEESNFEIDTITFEIZI0N.
CNBDOT A INAIEBESNELBNES. BRNBIICESSIBRICBINT INZEEZ TR UEND
PDNZET.

REIC. COYYTINTREPVRDDDIHAD P LA F—IZERNCIEND,

* STROMERE,

« L=V —ROMBRE,

s U=U—=RDORAN AXRD )b,

cU=U=RDOR/ ARD FILEH/N ZRD =IVDLLE,
< KEBCEDHDIU—J —RODND—DEIE,

* NSt (SNEEDEED |

s H/NV ZRT )b,

c IND=RD BIVBE,

DEITERMEONZUIZ. LHL—RICIE. BIARAS (BRIXUBEARAD) FPL1DIFAX ) (BAE
FICARBDIND. PNRESTHED) ET—IREOSRDE (EREEITH. KEEZITH, DD
2 ICIRKELET. sHUIC. T 71 )l seismd ZiRE L C. HCOMP DEtitiz& 1. 2. 3 EERZN.
PINEDITEIX Y EPIORUED UTHTLIEE) (seismd TlE. #DT EHCOMP DT &ERE. 13
BICHZDIDNEDIAY PO ROBKICEDET) . U8R 1 OXTMFRODED . 77 L+ IR DOECERDED
LK TRIABSHEZDIETTY. EREUBRASIETOISANBENICHBILEIDOT, 1—F—
FF o2 AFRBFIE TR EEDNENNRKDITEZ>TNET., TYTILELT, T#I/LY demo
/synth_SN100_18mGamRO.8RVO.1N6 [CIZNL DHD/ NS — > D seismfile HEHE

(seism.d.1station &) SNTNET., ZNEN seismd EVNDBFICESBRZ CTERRZRGA LT
AN

A6-1-1 #BIE A DA R (Synthetic data D EEHA)

WEIDBIIRDFEEETIZI E L TID synthetic data DD FH U,
1) MEIDRENS (VT FIL) DR
s MEIDBIIRER (L—J—BESTR) HlEd B,
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ORIETFEBREUTPUAICEIKT D,
< KRENZIS5E « ZENICEB THD,
U= —RESTRIIENCEBRITHD.

2) UL=U—=K - STROMERE
SZEU=U—R. STROIHAEREFIROEDERDTT (ZNZNIH. ) .

i ' gnuplot graph - . B =N

2 T T T T
"rayld” ——
"love.d"

Phase Velocity [km/s]

05 1 3

Frequency[Hz]

59.18452, 0.8391%0

3) UL—U—=K « STROEFRHDEE/ND —

L—U— STREFTERELUTRORDIDICPULSICASFIBFH UL, L—U—K, STREEIC
ZNZNEHEANSE—/ND—TERIDELFXLUEN UL—U—RESTRIIND-—NDREDELFL
2. BN U—U—RESTRDIND—tbZ4 1 ELH UL, FTL—") —RDKEENEEEE)
DiRIELE (CCTER/NV EMSCEICLETD) 131 1 1 OERELEULZ. CNSOREFINTNERE

REICLSTF—EELE UL,

4) 14X

L—=—=R + STRODITFIVNCIEROKXDIBEMEER DAY I —U YUk« S XENZFE UL,

c IS DREBRED ./ 1 XFENICHEEETHD.

- BENICEETHD.

VO FTIVEFERRETHD.

SNEEZUD, NS, EWRBDEEICT100&E LT/ A ZADND—Z58 L, UL—U =K, STRTHERK
SNDIYTFIVICNAFUZ, BRAY_277)VICIF NS ELEWSABFEAMER LEI A CNiL SN EbD
DT ETT,
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s06 < | . so3 ¢

S01

X (EW)

9.

[BRY

co

3
I

4

@
. y

-~ -

s05 et s0n W
t >57;

- BRI EROIABDISRZK (30— O A HKFH L)
L —) = ST O 80— GkES)) (3411
L= —BONKEH-FEEOIRIEHZ1:10

A6-1-2 BREFSIRICEII D5F LU \GREA

TOTSABBIBEDOS 1 POTTRIMTD/IS A - ZEBRSNIITNDT, HFOIXY +ESSBIC
L CEBEREZECADLIES,

Data directory name [demo/synth_SN100_18mGamRO.8RVO.1N6] > «—F—8T 71 )LZ&EL)
THBRITANIBEANDUTLIEEN, TAILIDINZE /] TXED>TLIZE0),

* Execution parameters

Do spectral analysis [e.g., Calculate phase velocities and other properties of surface waves]?
y/n=1/0[1] <=COATYavE1 ETNIEANRD ~UEITOMERE DB NRITINE T,
Automatically select data portions to be used? (y/n=1/0[1] <CDOATY3avE1 EIniE.
ANRD FIVHEEICAND T —Y8nERET—oho88int (B /ILI) XLAORBIETE5)
LU Csegment 7 71 ILDERSNET (segment 7 7LD T2 —V v ~ITHES) , BFEOED
REBITICRNDHNEBD TRUZNESEIE seement 7 71 ILEBD THER L CCOA TV 3 VEO
CLTLESE0N,

Delete temporary data files? (y/n=1/0)[0] <CDOATY3avzE1 EdNnld. T—IWNESRTHEIC
RIENBEMERE—EOANT P IL - OO D71 ILER LU GRPERT—FET -~ LUET, 0%
SEINTOERPERT—HZEELET,

Plot analysis results? (y/n=1/0)[1] <COFATY3V%E1 Il BRI EESNET,

* Basic parameters
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MURDINSA=HZANTDHEIC, ZRTOTSLATDRARD FIVERTTERIV/NSA—FREDIY
iR U CRNTRSEL,

Duration of data segments for the evaluation of spectra [s] [1024] <2NXD RV#EE (5
XY REEE) ICANDEIXYRRE () TY, (BOXVERR) / (BYTUVIEEHER) CT5teE
TNDT—HINA Y RN 2DONZEERZSZNBE. FFT WIBIFC 2 DNEZE(CFDLDICEHNIC
OFBHSINFT EFREDEDICIE2DNRNEZE[CEDRDICEERBEIT DONEHTI) .

Number of data segments over which averages are taken.
Enter O or a very large number if you wish to use

all segments simultaneously [10] < 2XD ~JVHE (B XY FEISE) ICREND I XY R
(BYUE) TY, BIAYRI7AIVICERHINTNDEEITAY FHEBZ DEDBASREHED O
(BO) DADSNEBE. B—0BIXYFTEIXY FEBETD (RENICEI XY FEBEHEUS
NEWNDZE) 1 EHFSNET,

Band width of the Parzen spectral window [Hz] [0.3] <22 R~VETE CESIBE) ([CAND
IR IV UNLEY) D14V ROMDIEHZITY, O (PO) DALSNEBSEE. T+ Y ROIIEHO
(REBRICZAND RILDA Y ROZERVNZENENDCE) | EHESNET,

* Data file and array geometry

A preexisting seismfile demo/synth_SN100_18mGamR0.8RVO.1/seism.d

(for the data file names and the array geometry) has been detected. < PU 1A DIF A ~1J,

RESD. YTV IBEREEE (T =97 7 )L4) /seismd ICEE L TRNTLZE), ZELTD

DPAIDRDNDSRTNE. A VS DT 1« JICBREESNTEENICERSINET,

citation begins here

HCOMP 3 (1 ud/ 2 ns & ew / 3 three components) KOO ZEALTIIZE0)N
(HCOMP D#BICZ=EBNITZEZANT 1. 2, 3OWNITFNHESEA) .

#DT 001 < EEOU YT v IBEERESA L TEEL (HDT DBICZEZBNT TEANTHFE

EA) o

0.000000 0.000000 SO1d 1 <AENSxEZE (km) « yEE (km) . 7—%
D71I)IL&E. 1HO0ODEHE (PIMVRICZITDIHE 1)

0.000001 0.018000 sS02d O

0017119 0.005562 S03d O

0.010581 -0014562 S04d O

-0010579 -0.014563 SO5d O

-0017119 0.005564 Soed O

Notes

G%1) 13OFRREIC THI ZDNIEIXY EPDRCRODET HCOMP, #OT &F) . FeTn
50T —H =T DIESEIENE B, F2. BEICIBICENZRITTNEE A,

(%2) PLAZBRIDEYT—HN2BDHES, EH65N—HRZPhR, EOD1 D&EMELICEB
UIZEDEEBZR, T—9T771ILEOERAINEHZ 1 XU 0 [TIRD DT TR

(%3) PLAZBERIDEYY - EDBRE, T 71ILEOGRINELHZ0, 1 DES5TE
DFENEBA(H/V ARD BILDHDFTESN, PU RRESNFEA).

(%4) 3 HDEERDHBE(COMP 3 DIBE), —BEDT =970 7+ JLERNT H/V ZRT ~)LAY
B ISYUESR
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A6-1-3 seism 271 )L

5ES
PUATIRET —IBRDRIVOT YT Y IEsEERES R LIZD 71 b,

71L&
F—5 2 )L /RESULT/seismd

J#—Vwvk

HCOMP 3 (1 ud/ 2 ns & ew / 3 three components) < RFEDDESEALTIEE0)
(HCOMP ®ICZ=aHM I TEANT 1. 2, SONTFNHZETA) .

H#DT 001 <<BEOT YT U IEBERERESLA L TIIEE) (HDT OBICZEENT TEANTHEE

EA) o

0.000000 0.000000 SO1d 1 <ENSxEZE (km) « yEE (km) . 7—%
D71IL&E. 1HO0ODEHE (PIMVRICZITDIHE 1)

0.000001 0.018000 sS02d O

0017119 0.005562 S03d O

0.010581 -0.014562 S04d O

-0010579 -0.014563 SO5d O

-0017119 0.005564 Soed O

Notes

C%1) TORRBIC TH1 ZDONIEDTAY EPDRCERDET (HCOMP, #HDT ZfF<) ., FEIN
50T == IDIEBIBIENE B A, FZ. BBICERBICERZRITTNIE A,

(%2) PLAZBHITDEYT—HL2@0DHE, CH5N—HZEPhk, EOND1 D&EME LICEEB
UIZEDEBZ, T 71ILEOERINEHZ 1 XU 0 ITIRDDITTREL., PUAZEEKTD
LU —HOBEDNEHS, ABLIC2REPHROPLUIRHRESZTSPAC, HOZEAIIBEL,
SRINTHBLDEHZREBEZ CCCAZBRIIHRED 2 BENEZSNFT.

(%3) PLAZzERI Y- BDEE, T892 71ILEDGRINEHIZ 0, 1 DEBE5TE
DFERNFEBAUND—=ZRD BIVBEE HIV ZRD BILOHFDETESN, PLUABESNEEA).

(%4) 3 HDEEDIBE(COMP 3 DIBE), —BBDT—F1TDI 71 I)LZRBNT H/V IND ~LH
STESNIET.

C%5) x (y) BERINTCICA—DEZANDEBENIC/\ FILT A EDERINDE—FERDET.
ZOBE, IND—=IRDFVBE, IXB2FEIE—-—U VR, BENGESNZT. DE—U VR ENMME
Z(J1BBOT—HICXIT DENETESINFT.

e.g. \FILT R +DIBED seismfile DFCk Bl

HCOMP 3
H#HDT 0.01
0.000000 0.000000 SO1d 1
0.000000 0.000000 S02d O
0.000000 0.000000 S03d O

A6-1-4 segment 2 71 )L

NE
BT —SINSBEINSVIXY REDERUED 71 )b,

71L&

BT =Y DBRDICEKD TP ILENEBZDEITDTITIEFRLILEEN,
BT —ID L RBDHDHBE—~T—F D 7 )LF/RESULT /segment_z.d
BT —IHIKEEDHDIZE—T —5 T # LY /RESULT /segment_h.d
R T—INBEDDHDBE—~T—F T 71 )UF/RESULT /segment_3cd
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J#—Vwvk
115 <—2EIAVEH

1024 <BIXVERE

0.01 BT —ADT VT IEEERE

0. —1 BEOEIT AV ~ORIBER

512 2 BEHOEI A ~OBRIBIFE

1024 <3 FZEBDOEI KXY ~OBIIBIER
DEDIC, —FFDT—IZEILTTIS), BEICIIFICENERITTNEEA (BIZU1 17B(3EH
DSARTD

A6-1-5 HHDI 7 )UE (RESULT J#)ILFDPH)

1020 s ooy o NBEDEBI XY FDSRE =X T DENTIERD/A D TND T %)UY
ave gnuplot DIBBEICANSNET =T 7L (1. 2. * « « DT A )LIRNOBETIEROM
SOPAI) DAZEDTAILY

ROrd ABE L OERIT—4 radial DD ORI —1) TR

ROrdlog ROrd Z{ERT DizHDTAT S ADRIFOD

R10d PN DERRIT—4 radial DD 1 R —) TR

R1rd ABE L OERIT—4 radial DD 1 2RI —") TR

Rirdlog Rird Z{ERTDEHDOTAT S ADRERIFTOD

TOr.d A L OERIT—4 tangential DD ORI —'J TR

TOrdlog TOrd Z{ERKT D2HDTAT S ADRIFTOY

T10d PIMNRODELRIT—4 tangential DD 1 R —"J) TR

T1rd AE L OERRIT—A tangential DD 1 R —1J TR

Tirdlog Tird ZERT DEHOTATSADORIFTOY

Z00d DIMNRDER T =S UDBRDDORT —) TEH

Z0rd AR LOEAT—SYUDKDDORT —J TIHRE

ZOrdlog ZOrd ZERRT BDIeHDTOT S ADRITOY

Z1ird AALOEAFT—SUDKDD 1 RT —1J TIHRE

Zirdlog Z1rd ZERT BDEHOTOT S ADRITOYD

wavud.d seism 2 71 JVICECESNIERADDT = I 71 )LDIE—, H/V IRD )LD
HEICHAINSNS.
wavnsd seism 2 71 JVICEEESNERADDT = I 71 I)LDIE—, H/V IRD )LD
HEICHAINSNS.
wavew.d seism 2 7 1 JVICEEESNERDDT—F I 71 ILOIE—, H/V ART )LD
HEICHAINSNS.

dummy  gnuplot TS DEELRICANDS, RICBEBRLUTWENWIZ—FT—5T 71 ),
inout.mkercle_centerhd DIMROT —J) THERBERDIDEDANT—F GKELD)
inputmkercle_centerzd PibhsD T —') THREERDBEDODANT—F (UDBD)
inputmkercle_circlehd HEBELEDD =) TEHERDDIEDANT—F OKERLD)
inoutmkercle_circlezd  BARELDOD - TREHFERKDDIEOANT—F (UDED)
logfile.mkercle_centerhd SIMsD T —J THREERODEOTATSARIFTAT T 71 )L OKIER
)

logfile.mkercle_centerzd DI T — ) THREEERDOIDIEOTOTSAERITOT T 7L (UDRK
)

logfilemkercle_circlehd HBLEMDT— IHEHERDIEODTOTSAERTOT T 71U OKERSD)
logfilemkercle_circlezd HBLEMT— THEHERDIEODTOTSAERITOT T 71U (UDRED)

message.sh FHEERTIDRICENIT DX E—IENSDDD/INSIAXA I EZSOIEE
27414
input.chk_seism.d PLAT—HOEEEF v IDTIOTSLBOEE (AD) T71IL
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plot.gnplt gnuplot ZEFN T DEDOVO 0 (BERITIBER)

wavplot gnuplot CTRFET - EBBE I DEHICRSINET —IZEANDIEERT «
Lo Ry

plot_wave.gnplt gnuplotZigld DD ~Yo 0 CRAZA)

segment_3cd BTN SHE UEEIX Y rEER UIZETI AV D 21U

segment_3c.dhistogram TIXY FOBEFMEICAUVZERMS DX TS5 A,
segment_3c.d.gnpltdat  gnuplot CRIZET—S EEB I DITOHDIEERT—F I 7 1)U

A6-1-6 HHD > )L (RESULT/ave J#ILFDDS)

AmpRV_Rd LU= —=ROKESEHDBEINDIRIZLL (RTEEED)
SD1e_SD1ed /\D—2ARD F)UBERBEE GIEHEE) . #HFE seismfile [CEeiSsNET—5Z LN
SIEIC No. 1. 2, ¢« « « ELEEBD. e n. uldEe, BEit. EFREDERLCUND.

ave.info BRITISROEHI I F5ICR T DAMIL/RE767
nsr.d $oEEIMN SEE (XTI
nsr_h.d KESDON SEEL RTEES)

nsrlim_cca.d CCAZEDMBRENSETE UIZRFENSEE (BIRZEDSFSs il E 5% E8R/E) &1
)

nsrlim_ccalwapxd nc-CCAZEDBRENSETE UZRANSLE (FBXIEREDHFSEHEE S5 %R
T) THE)

powratio_R2L.d KEED/ND—ICEHDL —1J)—=RD/\NDT—DEIG IEFED)

spr_hvd KES) OKE2RDD/NDT—DFD) EBERID/ND—Lb GIEEg)
vel_ccad CCAREICEKDL =) —BDOMERE

vel_ccalwapxd  nc-CCAMKICRKBLU—"J—BOMERE

vel_hOd HO BIC KDL — ) —RDIIHERE

vel_h1d H1 SAICKDBL =) —RDRIERE

vel_spacd SPAC SEICKBU—") —BOMERE (ZEBCHBREREES ) Y FILDOEZETHE
(Ot =)

vel_vd VIEICKDU— 1 —RDOABRE

velh_cca_minus_L.d CCA—LABICKDSITROMERE

velh_cca_minus_Rd CCA—REAICKDLU—)—ROAERE

velh_spac_minus_L.d SPAC—LAICKDSTROMIBRE

velh_spac_minus_R.d SPAC—REAICEKDL—1)—KOMERE

velh_spac_plus_L.d SPACH LAICKDSTROMIIBERE

velh_spac_plus_Rd SPACHREAICKDLU =) —ROAERE

XMUEDT=FTPAILDA. 2. 3BUCIE. BEE. ©ITXY FCERABROTE, IZERENEED
INTNET, ZEUIEEDS GBIES) OF—FICRELTIE. 1. 2. 3. 43ICZNZNEREL
Ty, T2 ERE. EEHHEERENBEIISNTNET,

A6-1-7 HHD 71 ILEE (BRIOEFED # )L DD E)

coh2d #HEEDORAAT—FEPMWRDT—HFDIRIE2EIE—L VR

nsr.d fEEIMDN S

nsrim_ccad CCAZBEDIBRENSETE UZRARN SEL FBXIEREDFSEHEZ 5% ERTE)
nsrliim_ccalwapxd nc-CCAZEDRBRENSETELULRANSLY GBXEREDHFBSEHEES%E
B,

nsr_hd KIEEIDN SEE

pow_noised DI « E8BEEID /1 XD/\NDJ—

pow_signhald il « E8BEND T FILD/INT—
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AmpRV_Rd LU —1—ROKEENESBEENDIRIBEL
powratio_ R2L.d KEZND/ND—ICEHBL—"J)—RD/I\NDT—DEIS

spr_cca.d CCAKEICKDBU—)—RDOIBREREICANDAND ~)UEE
spr_ccalwapxd  nc-CCAKEICEKDL —)—BOMEREDEICANDANRD UL
spr_hOd HO JAICKBL —J —ROAEREREICAND AN ~)UtL
spr_h1.d H1 JABICKDL —) —ROABREREICAVND AN UL
spr_hvd KIEE) OKIE2RDD/NT—DF0) EBED/ NI —Lt

spr_spac.d SPAC SAICK B L =) —ROMBREREICANDANRD ~ULL (TEREECHERIRE
ZZAUIFIVDEE CETEUIZIR)

spr_v.d VIEICRBDU =) —BDOIHBREREICANDRANRD Ut

sprh_cca_minus_Ld CCA—LZAICKDSTROMUBREDECANDANRT MILEL
sprh_cca_minus_R.d CCA—REAICKDLU =) —ROMUBRERECAINDANRD ~ILEL
sprh_spac_minus_L.d SPAC—LZAICKDISTROMUBREREICANDANRD UL
sprh_spac_minus_R.d SPAC—REAICKDL = —ROMBERERDEICANDANRD ~ULL
spri_spac_plus_L.d SPACH LAICKD S TROMBREREICAINDANRD UL
sprh_spac_plus_R.d SPACHREAICKDBL =) —ROUBREREICAINDANRD ~ILEE

vel_ccad CCAREICKDL =) —EDOMERE

vel_ccalwapxd  nc-CCAKICRKBLU—"J—BORERE

vel_hOd HO BIC KDL — ) —RDIIHERE

vel_h1d H1 SAICKDBL =) —RDRIERE

vel_spacd SPAC EICKD L —J —FDMIEERE (ZRBCHBEEREREA U ITILOEETSHE
(Ot =)

vel_vd VIEICKDU — 1 —RDOAIBRE

velh_cca_minus_L.d CCA—LAICKDSTROMERE
velh_cca_minus_Rd CCA—REAICKDLU—)—ROAERE
velh_spac_minus_L.d SPAC—LAICKDSTROMIBRE
velh_spac_minus_R.d SPAC—REAICKDL—1—KDOMERE
velh_spac_plus_L.d SPACH LAICKDSTROMIIBERE
velh_spac_plus_Rd SPACHREAICKDLU =) —ROAERE

xlint  REHUBICANS Y YTV IF—~

infile.estspec.d ARD HIVERE (PUA BT DEOARDT—H
infile.estspec_hv.d ARD HIVEE (H/V) OBOADT—H

infileestspec_psdd ~ ZANRD MIVHEE UNT—=IRD MIVBE) DEOANDT—H
logfile.estspec.d ARD FVHE (PLTEND OBOTDISARGTOY
logfileestspec_hv.d  ZRD UVHEE (H/V) OEOTOTSARIGFOD
logfileestspec_psdd  ZNRD MIVHE USD—IRD MIVBE) OBOTOISAERITOD

URIFPUA BITDIEODANRD RIVHEEBR, HZIE. Z1r R1rd ZZUD D « 1R « BAFT—4
& Radial (R) D« OR - BEAT—YEDDORAANRD RIVBEZERT,

ROr_ROr.d ROr_R10.d ROr_R1rd R10_ROr.d R10_R10.d R10_R1rd R10_TOrd R10_T10d
R1r_ROrd R1r_R1rd R1r_TOrd R1r_T1rd TOr_ROr.d TOr_TOr.d TOr_T10d TOr_T1r.d
T10_ROrd T10_TOrd T10_T1rd T1r_ROrd T1r_TOrd T1r_T1rd ZOO_Z00.d ZOO_Z0rd
Z0r_700d ZOr_Z0rd Z1r R1rd Z1r_TArd Z1r_Z1rd

MTREH/N QEEICANB—FI 71U UND=ART HIVEE) . BIZIE. wavew_wavewd [ E
WENDDIND —=ZARD FIVEBEZRT, H/ VOEEICIE seismfile TEAS—BBBICEoREsNZET—4
HAENSNS.

wavew_wavew.d wavns_wavnsd wavud_wavud.d

IMRIEIND=ZARD RIVBEDOHERR., HlZIE. SD1e_SD1ed & seismfile TLENOS—FBB(CECH
SNET=IDew EDD/IND—IARD RIVBETHDCEZMNT.

SD1e_SD1ed SD1n_SD1n.d SD1u_SD1u.d SD2e_SD2e.d SD2n_SD2n.d SD2u_SD2ud
SD3e_SD3e.d SD3n_SD3n.d SD3u_SD3u.d SD4e_SD4e.d SD4n_SD4n.d SD4u_SD4ud
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SD5e_SD5ed SD5n_SD5n.d SD5u_SD5u.d SD6e_SD6e.d SDon_SDon.d SDou_SDou.d
A6-1-8 FEOEBMRABDOIZHD1 PT70—-F

MEN P LA BhLIC ) 1 LENDDESNLED ROV T TN ABOEFTOEEEEDD St THEID
A ARZEIYFO—-ILITBDCERRETT, TS ZXDINSV THRINPUA | ZRVNDBSEIR
SNEDEADFET (FICBSBEOPUABSEDREEEREAE (1 5DRE) ICZORIDTEHRR
BRIEZRDCERBBRZRLETTY) . by IXR=IDBEETIL, FEHNDIFNI30cmDPLAZRIND
CEICKDBNSNEDRIRSNZHITY ., CDFP LTI 10000 ZiB 2D SN DS 5N LIZHN
ZORRP LA HED 500 BZBADRKMNEMITEERVE LUE (GIAXEIBD .

A6-1-9 /NS XA—=HEEEDIVY

ATOTS A THEAUCBRATEOREOD 1 DIIRRERITHEETT ., ZNEEN I ITHDE/NS
A—=HDFEDIVIE, EETIFRMFHERDCHICHEINDIEIAY FROBLEANTEZNEZTE
BETR<IMZADCETY, TS IEER ./ 1 XTBRSNDHARENS2 DRI XY FEBET
BEDICBMTHO. ONWTIFIRARD RILDA Y FDICRKDIEBIED/\NY Figa TEIRORI DL
ZUEELET, AND RILDA Y RORNA PADRAERD . RIRRGEHOEN TIIRKICEREE
[Ci3sDET (GIBXE3ED .

6-2 /\FILTRAFDTE

NBILTR EEF. INTOMESER UMBICHATERICTEES D, YT ADMSESISED
—HES\ERRIBTRALTY. /\RILF—IOBIFEL 6-1 PL+1F—IBFDTEDSS
ForE<@—TINT, MWHTBDO ZABNBHRFFZEEEC—H TS, seism 77 )U(AB6-
1-3)DBETINTOMESER UNIBICHET BT T, PUABIFEF SIS @ROFIBTRIFT
=9,

BIzE. N\RILF—IBRFADTET—IESI>Y0—RLTBDO20 DI A ILIDFRICHREL. 7
L1 T—ADEESEREEFIBETRITLUCH TR, COTETF—IEERAZOBOSHETHSD
CEETENZEENDT. Oyo Geospace Corp. DRI H— (HS-1 Geophone) 6 BEEEIAZE
BAORBREDOIVD - ECBREBL (BE) . PYTSA16. O—/S2 71— (Ny ~ZTER
¥ 30H7) Z@ L TCLO—4 es8 TR LIEEND T,

\°5

B \MILS52b

ZFNTIEEE,
runsh demo/HDLOOO1 /param.sh [RETURN KEYT.

EUTT=IBAICODODFI L&D, BIFBRIE. PUMBBAOBEEERIC. T2 /LIDTICHE
SN RESULT EWND DA LY ICIBIiSNET.
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NEILT 2 DOBBERSE.

* IND—=2ARD BIVEE

%

Power Spectral Density [u]
1e+008 [ T T
Average(No1; S01.d)
ST.D(No1: S01.d)
1e+007 [ Average(No2; S02.d) k!
ST.D(No2: S02.d)
I
& Average(No3; S03.d)
= 164006 | b
g ST.D(No3; S03.d)
§ Average(Nod; S04.d)
2 100000 F ST.D(No4; S04.d) i
k= Average(No5; S05.d)
5 ST.D(No5: S05.d)
2
El 10000 | Average(Nos: S06.d)
3
g ST.D(No&: S06.d)
5
3
2
g 1000
100
10 b , .
0.1 1 10
‘ Frequency [Hz]
‘ 0.339442, 0.362362

cIRIS2EIE—L YR
: | T | 2 —

Magnitude Squared Coherence [u]

27 sot.avs 502 d)

vs.3; S01.d.vs.S03.d)
o1.vs 4; S01.d.vs S04.d)
08 #ANo1vs.5 S01.dvsS05d) — b

grge(No1.vs.6; S01.d.vs.S06.d)

06

Coherence value

04

02 T

0.1 1 10

Frequency [Hz]

2.50417, -0.204064
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A | -

— o=

Phase Difference [u]

100 [
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Angle[deg]
)

-100

-150

T

Average(No1.vs.2; S01.d.vs S02.d)
Average(No1.vs.3; S01.d.vs S03.d)
Average(No1.vs 4; S01.d.vs S04.d)
Average(No1.vs.5; S01.d.vs. S05.d)
Average(No1.vs 6; S01.dvs S06.d) =

01

37.7583, -254.101

Frequency [Hz]

* NStt

Noise-to-Signal Ratio [u]

0.01

0.001

0.0001

Noise-to-signal ratio

1e-005 ¢

1e-006 [

| 1e-007 F

ST.D(by No182
Average(by No1&3:
ST D(by No1&3; S01.d&S03')
Average(by No1&4: S01.d&S04.d)
ST.D(by No18&4: S01.d&S04.d)
Average(by No1&5; S01.d&S05.d) ==
ST D(by No18&5; S01.d&S05.d)
Average(by No1&6: S01.d&S06.d) =
ST.D(by No1&6: S01.d&S06.d)
L

fiicad

1e-008

0.0570416, 188.810

1

Frequency [Hz]
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A YE—UY A ZDIND—=IARD B)VEBE
: B T T Ciom

Power Spectral Density of Incoherent Noise [u]

100000 [r

10000 [

1000 [

100 k&

Amplitude[(Amplitude Unit of the Waveform*™2*s]

ST.D(by No1&4; SOM d&S04 d)

Average(by No185; S01.d8S05.d)

Average(by No1&6; S01.d&S06.d)

01 f ST D(by No1&5; S01.d&S05.d) —————

ST.D(by No1&6; S01.d&S06.d)
.

0.1 1 10

Frequency [Hz]

0.0257803, 358863,

EIRDFET.

INTCOBERNSIEERHEAEXTHERC U TRABRBHETERRLUTCNET., CCTHNORARERH
EI3. script/setparsh @M freamax_ave EVND/INSA—ITEHRESNLEE (v T4V T 50 [Hzl.
CBDNTEEYCTY) EFAMFRAFEBRBOOIBINSNEIDODEDC ETY, FEITHRIEDDHRENS
&I, script/setpar.sh ® autologscale_x EWND/INSA—=HDITHEICHESEALTCIXY PO RLT
=0

RB2FEIE—L Y 2AORBEDNBIE. Averageby No1.vs. 2 5 SO1.d vs. SO2.d) EWNDHDIC
RASINTNEY. Thid, EiRBES1 E20DIE—LU VR, fBE (1(1Cx L T20RMBMNEAT
NWBIBEZIE) « FLEZNEBTETEURENSED ) 4 XD/INTD—DFIHEENDEKTY. KHEHES
1 &I3 seismfile DFLBICEHMNITT =T LE T, seismfile DTF—HRFIEICEEHES 2. 3. . . .
ERVFET. TSTDNEID Toy Nol. vs. 21 DEDHERES 1. 2THDICEZRLTNET. B
EBUVDBEWNWKDIC, ZOEIC TSO1.d. vs. SO2d]) EWVNVDRDIC, T=F T 71 ILEEN U TNZET.
ave 7 #)LAD aveinfo [CIEEFEBSET 7 1 ILEBDXTMENEHINTNEID T, 2H55EHER
TV, STD [FEERE (Standard Deviation) ZEKUCUVEY. LOFBABREID. ixES3

(S03.d mEeHk : BiF) OHIE—LU Y AMEL, OEIRICXT U TRBENRKENCENDHDFT.

IRIE 2 O — L Y 2AOHEEOYIRHIELKIC DUV T Bendat and Piersol (1971)%b Carter et

al(1973MsEERXNFET. NSLUFRIE2 #FOE—L VX (coh?) &1 :

S/N= (VT FIVDINT=)/(/ A ZADINDT=) =/ cohz/{‘l - cohz}

(Carter et al, 1973) ICHKALUTSNEZSHE L. ZOEREEDFZLUEZ. 1 ZADIND—=IARD ~
VIR, EBBRD/INT—ZANRD RJVICNSLEEZELBCEICIDEB LE UE.

CNSDEBET =Y. PUTBITOBSEERKIC. RESULT/ave EWD D #)LAICADTNET.
BET—SADIP1ILEERNSE AG-2-1 [CUZRRPYTUTREFUEDOTSEICLTREL. 20
S5H5M1 DIC. DIFINSTRES1 2ed EWDEBFID DI 71 ILHDBHVEY. DT 7 )LEIZ Differences
in instrumental response MIBTY. RBIF. SRBS 1 ICXTIT DB S 2 DIRIBLL ETIABZEDN
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FER% F [Hz] #R1BLE R [FER5T] MMEZEP [ ]

ENDRDICERBC EICHHESNTNET.

Bendat, J. S, and A. G. Piersol, Random Data: Analysis and Measurement Procedures. John
Wiley & Sons, 1971.

Carter, G. C,, C. H. Knapp, and A. H. Nuttall, 1973, Estimation of the magnitude-sauared
coherence function via overlapped Fast Fourier Transform processing. IEEE
Transactions on Audio Electroacoustics, AU-21, 337-34.

A6-2-1 HHD 71 I)LE (RESULT/ave 7 # )L DHE)

aveinfo TSR OFIDID F3ICRET DAMIEZERBR IV TDI 2 LI ICIBIRSNTND
I714IWBDES BIzIE. MSQcoh1_2ed D102) ET—FT 7+ I)LEDIMEK
NEeRSNTND.

MSQcoh1_2ed IRIB2FEIE—LU VR, 1 2 [JHTESH1 E20BDIE—U VR e [IRAKDDRELR.

MSQcoh1_2nd IRIB2FEIE—LU VR, 1 2 [JHESH1 E20BDIE—U VR n (EREILERDDELK.

MSQcoh1_2ud IRIB2FEIE—LU VR, 1 2 [JHESH1 E20BDIE—U VR ulIETRDDTI.

NSR1_2ed NS b, 1_2 [JitEsH 1 C2DEDIE—LU Y ZADSEB UIZEN DR
e[dRAMDZRT. (THFD

NSR1_2nd NS b, 1_2 [JitEsH 1 C2DEDIE—LU Y ZADSEB UIZEN DR
n[dFEitnERT. UEFD

NSR1_2ud NS b, 1_2 [JitEsH 1 C2DEDIE—LU Y ZADSEB UIZEN DR

uldETEDZERY. GIEEDS)
PHASE1 2ed IEE. 1_2 &S 1 E2 DD D ORRINRD RILHABETE U ENDELK.
e [IRAKDEKT.
PHASE1_2nd IEZE. 1_2 [FESH1 E2 DD D ORRINRD RILHABETE U ENDELKR.
N [dEmItD&ERT.
PHASE1_2ud IEZE. 1_2 [FESH1 E2 DD D ORXRINRD RILABETE U ENDELK.
uldETHDERT.
PSD_NOISE1 2ed A YIe—LYR /AR (ER/ 1R QOIND—IARD RIVBE. 1_2 [FHES1 &
20DIE—LUYZADSEHELZENWDREK. e l[dEARDZEFRT. GIEEH)
PSD_NOISE1 2nd Y- ULYE /A4 X (EBR/ 1R OIND—=IARD HVEBE. 1_2 [FHES1 &
20DOIE—LUYZADSEHELZENDREK. nl[dmiltnExRY. GIEEES)
PSD_NOISE1 2ud Y- UYE /AR (EBR/ 1R OIND—=IARD HVEBE. 1_2 [FHES1 &
20O —LUYZDSEHELZENDREK. uldETRDZERY. GIEEES)
SD1e_SD1ed BZERDIND —ZARD FIVBE. 1 [JHESES. e [IRAKDZERT. GIET)
AMPRATIO1 2ed #EEH1 &2 DECERD/INT —IANRD RIVBEDLL. e [FRAARDDELK TEES) |
AMPRATIO1 _2nd #EET1 &2 DECERD/INT—ARD RIVBEDLL. n [EEIEERDDERK TEENS) |
AMPRATIO1 _2ud #EET1 &2 DECEHRD/NT—ZARD RIVBEDLL. u lEETEDDERK TEENS) |
DIFINSTRES1_2ed 7 7-J)L&(d Difference in instrumental response M. PHASE1_2ed &
AMPRATIO1 _2ed DT —FZ25MNZED. HeSSHEOBEDHEICRIA
TJgE. e [FERAMDDRIR.
DIFINSTRES1_2nd 27 7Ll Difference in instrumental response Mg, PHASE1_2nd &
AMPRATIO1 _2nd DT —HZ 25MNTZED, eSSt DEEDHECRIE
Tge. n [EEILED DELK.
DIFINSTRES1_2ud 7 7 /L&ld Difference in instrumental response Mg, PHASE1_2ud &
AMPRATIO1 _2ud DT —HZ 25MNTZED, eSSt DBEDHLECRIE
TJeE. ulFETRDDELK.
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XMEDT—=IT7AI)LD1. 2. 3HCIE BRE. ©IAY FCERMBROTN, RERENEIISN
TNFET, EEUIHFEE EMNES) OF—FICBELTL 1. 2. 3. 4AICZNZNERY. T, ¥
iR RE. THHREREDREIISNTNET,

XEMBEL. EREDDIORARINRD FIVOEMFIEIDORBEESZZNENXHD. y HDETIND FILE
HIEBOXBENRD RILOREZR LU TNET.
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%2 =307

OS Darwin
paramfile:./param.sh
segment_duration=10.24
smoothband=0.3
nseg_segave=10
idmksegment=1

idcalc=1

idgnplt=1

delete_level=0
<SETPAR>

Array geometry: centered 6-station array.
Array radius: 18. [m]

Number of sensors at the center: 1
Number of sensors around the circle: 5
Data: all three components

Power spectral densities will be estimated.

horizontal-to-vertical spectral ratios will be estimated.

Rayleigh wave phase velocities will be estimated (by SPAC).
Rayleigh wave phase velocities will be estimated (by CCA).
Rayleigh wave phase velocities will be estimated (by ncCCA).
Rayleigh wave phase velocities will be estimated (by HO).

Rayleigh wave phase velocities will be estimated (by H1).

Rayleigh wave phase velocities will be estimated (by V).
Noise-to-signal ratios in the vertical component will be estimated.
Rayleigh wave phase velocities will be estimated (by CCA+R).
Rayleigh wave phase velocities will be estimated (by SPAC+R).
Rayleigh wave phase velocities will be estimated (by SPAC-R).
Love wave phase velocities will be estimated (by CCA+L).

Love wave phase velocities will be estimated (by SPAC+R).

Love wave phase velocities will be estimated (by SPAC-R).

H/V power partition ratios of the Rayleigh waves will be estimated.
Rayleigh-to-Love power partition ratios will be estimated.
Noise-to-signal ratios in the horizontal components will be estimated.

Do you really want to start running the program? [y/nl

<MKSEGMENT>

File named demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/segment_3c.d already exists.

The option "automatic selection of data portions" on.

The file demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/segment_3c.d will be overwritten.

Are you sure to proceed? [y/n]

(Type "n" to exit. Restart the program run.sh and set the option "automatic selection of data portions" off.)
Output demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/segment_3c.d

[Segments with RMS values between 1.000000 and 1.200000 are selected]

NOTE: 57 segments have been selected.

<mkgnplt_wave.sh>

NOTE: This script uses a program gnuplot to plot the waveforms. You can manually plot the same figures later, using a gnuplot macro,
plot_wave.gnplt, which was created by this script and is found in demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT. To do this, type cd
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT & gnuplot plot_wave.gnplt

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/plot_wave.gnplt
/Users/cho/Desktop/BIDO_openfile_report_project/work/BID0O2.02g

<MKCIRCLE>

seismfile: demo/synth_SN100_18mGamR0.8RV0.1N6/seism.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z0r.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z1r.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z00.d

<MKCIRCLE_H>

seismfile: demo/synth_SN100_18mGamR0.8RV0.1N6/seism.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ROr.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/R1r.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/TOr.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/T1r.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/R10.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/T10.d

<MKWAV3C>

seismfile: demo/synth_SN100_18mGamR0.8RV0.1N6/seism.d
demo/synth_SN100_18mGamR0.8RV0.1N6/S01.d used to estimate horizontal-to-vertical spectral ratios
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/wavud.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/wavew.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/wavns.d

* Preexisting directori(es) detected (created in a previous calculation?):
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1 demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/2
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/3 demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/4
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/5 demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave
NOTE: These directories are removed to proceed with the current analysis.

<CPWAV>
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Copying original waveforms to a temporary dierectory demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav to estimate the power
spectral densities.

### Step 1 (Total 5) ##H#
<SETPAR>

Array geometry: centered 6-station array.
Array radius: 18. [m]

Number of sensors at the center: 1
Number of sensors around the circle: 5
Data: all three components

Power spectral densities will be estimated.

horizontal-to-vertical spectral ratios will be estimated.

Rayleigh wave phase velocities will be estimated (by SPAC).

Rayleigh wave phase velocities will be estimated (by CCA).

Rayleigh wave phase velocities will be estimated (by ncCCA).

Rayleigh wave phase velocities will be estimated (by HO).

Rayleigh wave phase velocities will be estimated (by H1).

Rayleigh wave phase velocities will be estimated (by V).

Noise-to-signal ratios in the vertical component will be estimated.
Rayleigh wave phase velocities will be estimated (by CCA+R).

Rayleigh wave phase velocities will be estimated (by SPAC+R).

Rayleigh wave phase velocities will be estimated (by SPAC-R).

Love wave phase velocities will be estimated (by CCA+L).

Love wave phase velocities will be estimated (by SPAC+R).

Love wave phase velocities will be estimated (by SPAC-R).

H/V power partition ratios of the Rayleigh waves will be estimated.
Rayleigh-to-Love power partition ratios will be estimated.

Noise-to-signal ratios in the horizontal components will be estimated.
<ESTSPEC>

NOICE:idrimag=1, read columns 1-3

[column 1: time; 2: real part; 3: imaginary part]

OUTPUT DIR: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1

No. of Seismograms: 9

DATAFILE 1) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/R10.d
DATAFILE 2) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ROr.d
DATAFILE 3) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/R1r.d
DATAFILE 4) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/T10.d
DATAFILE 5) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/TOr.d
DATAFILE 6) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/T1r.d
DATAFILE 7) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z00.d
DATAFILE 8) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z0r.d
DATAFILE 9) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z1r.d

Cross-spectral density calculations (1:yes; 2: no)
| 123456789

11111110000
21111000000
3011011000
41010011000
50010111000
6/ 010011000
77000000110
81 000000110
91001001001

No. of segments: 10

Data segment duration: 10.240 s

dt 1 0.010s

Total duration (zero-padded): 20.480s ( 2048 pts)

Ratio of data length to total length (zero-padded): 0.500

(Power reduction is corrected based on this value)

Frequency interval:0.488E-01 Hz

Nyquist frequency : 50.0 Hz

Use data window [Hanning window with taper rate: 0.500 ( 512 pts)]

Type of tapering window : Hanning

kappa_b: 1.8

Ratio of tapered power to raw power: 0.37

(Power reduction is corrected based on this value)

Overlapping ratio of adjacent segments: 0.50

Use spectral window [Parzen window with band width: 0.30000 Hz (Total 7 pts; 3.1 pts effective)]
Resulting degree of freedom :  32.5

Equivalent number of segments:  16.3

(the effects of cos taper & zero-padding considered)

OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R10_R10.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R10_ROr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R10_R1r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R10_T10.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R10_TOr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/ROr_R10.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/ROr_ROr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/ROr_R1r.d

43



OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R1r_ROr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R1r_Rlr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R1r_TOr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R1r_T1r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T10_ROr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T10_TOr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T10_T1r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T0r_ROr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T0r_T10.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T0r_TOr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T0r_T1r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T1r_ROr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T1r_TOr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T1r_T1r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z00_Z00.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z00_ZO0r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z0r_Z00.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z0r_ZO0r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z1r_Rlr.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z1r_T1r.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z1r_Z1r.d
<ESTSPEC>

NOICE:idrimag= 0 read only columns 1 and 2

No other columns are read

OUTPUT DIR: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1

No. of Seismograms: 3

DATAFILE 1) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/wavud.d
DATAFILE 2) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/wavew.d
DATAFILE 3) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/wavns.d

Cross-spectral density calculations (1:yes; 2: no)
| 123

No. of segments: 10

Data segment duration: 10.240 s

dt 1 0.010s

Total duration (zero-padded): 20.480s ( 2048 pts)

Ratio of data length to total length (zero-padded): 0.500

(Power reduction is corrected based on this value)

Frequency interval:0.488E-01 Hz

Nyquist frequency : 50.0 Hz

Use data window [Hanning window with taper rate: 0.500 ( 512 pts)]

Type of tapering window : Hanning

kappa_b: 1.8

Ratio of tapered power to raw power: 0.37

(Power reduction is corrected based on this value)

Overlapping ratio of adjacent segments: 0.50

Use spectral window [Parzen window with band width: 0.30000 Hz (Total 7 pts; 3.1 pts effective)]
Resulting degree of freedom :  32.5

Equivalent number of segments:  16.3

(the effects of cos taper & zero-padding considered)

OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/wavud_wavud.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/wavew_wavew.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/wavns_wavns.d
<ESTSPEC>

NOICE:idrimag= 0 read only columns 1 and 2

No other columns are read

OUTPUT DIR: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1

No. of Seismograms: 18

DATAFILE 1) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD1u.d
DATAFILE 2) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD2u.d
DATAFILE 3) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD3u.d
DATAFILE 4) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD4u.d
DATAFILE 5) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD5u.d
DATAFILE 6) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD6u.d
DATAFILE 7) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD1n.d
DATAFILE 8) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD2n.d
DATAFILE 9) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD3n.d
DATAFILE 10) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD4n.d
DATAFILE 11) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD5n.d
DATAFILE 12) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD6én.d
DATAFILE 13) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD1e.d
DATAFILE 14) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD2e.d
DATAFILE 15) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD3e.d
DATAFILE 16) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD4e.d
DATAFILE 17) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD5e.d
DATAFILE 18) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav/SD6e.d

Cross-spectral density calculations (1:yes; 2: no)
| 123456789101112131415161718
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11 100000000000000000
21010000000000000000
3001000000000000000
4 000100000000000000
5/000010000000000000
61 000001000000000000
77000000100000000000
8 000000010000000000
9] 000000001000000000
10/ 000000000100000000
11/ 000000000010000000
12/ 000000000001000000
13 000000000000100000
14/ 000000000000010000
15/ 000000000000001000
16/ 000000000000000100
177 000000000000000010
18 000000000000000001

No. of segments: 10
Data segment duration: 10.240 s
dt 1 0.010s
Total duration (zero-padded): 20.480s ( 2048 pts)
Ratio of data length to total length (zero-padded): 0.500
(Power reduction is corrected based on this value)
Frequency interval:0.488E-01 Hz
Nyquist frequency : 50.0 Hz
Use data window [Hanning window with taper rate: 0.500 ( 512 pts)]
Type of tapering window : Hanning
kappa_b: 1.8
Ratio of tapered power to raw power: 0.37
(Power reduction is corrected based on this value)
Overlapping ratio of adjacent segments: 0.50
Use spectral window [Parzen window with band width: 0.30000 Hz (Total 7 pts; 3.1 pts effective)]
Resulting degree of freedom :  32.5
Equivalent number of segments:  16.3
(the effects of cos taper & zero-padding considered)
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD1u_SD1u.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD2u_SD2u.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD3u_SD3u.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD4u_SD4u.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD5u_SD5u.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD6u_SD6u.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD1n_SD1n.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD2n_SD2n.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD3n_SD3n.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD4n_SD4n.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD5n_SD5n.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD6n_SD6n.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD1e_SD1e.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD2e_SD2e.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD3e_SD3e.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD4e_SD4e.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD5e_SD5e.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD6e_SD6e.d
<SPECRATIO>
OUTPUT (for CCA) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/spr_cca.d
OUTPUT (for SPAC) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/spr_spac.d
OUTPUT (for HO) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/spr_h0.d
OUTPUT (for MSC) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/coh2.d
Array radius: 0.018000 [km][from demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z0r.d.log]
OUTPUT (for NSR_Z) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/nsr.d
OUTPUT (for signal power) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/pow_signal.d
OUTPUT (for noise power) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/pow_noise.d
OUTPUT (for H1) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/spr_h1.d
OUTPUT (for V) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/spr_v.d
<SPECRATIO for horizontal components>
OUTPUT (for CCA-L) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/sprh_cca_minus_L.d
OUTPUT (for CCA-R) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/sprh_cca_minus_R.d
OUTPUT (for R/V) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/AmpRV_R.d
OUTPUT (for SPAC-L) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/sprh_spac_minus_L.d
OUTPUT (for SPAC+L) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/sprh_spac_plus_L.d
OUTPUT (for SPAC-R) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/sprh_spac_minus_R.d
OUTPUT (for SPAC+R) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/sprh_spac_plus_R.d
OUTPUT (for R/(R+L)) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/powratio_R2L.d
OUTPUT (for NSR_H) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/nsr_h.d
<SPECRATIO HV>
OUTPUT (for HV spectral ratio) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/spr_hv.d
<SPEC2PV>
Array radius: 0.018000 [km][from demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/Z0r.d.log]
OUTPUT (for CCA) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_cca.d
OUTPUT (for SPAC) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_spac.d
OUTPUT (for HO) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_h0.d
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OUTPUT (for H1) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_h1.d

OUTPUT (for V) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_v.d

OUTPUT (for nc-CCA) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_cca.lwapx.d
OUTPUT (for NSR limit by CCA) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/nsrlim_cca.d
OUTPUT (for NSR limit by nc-CCA) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/nsrlim_cca.lwapx.d
<SPEC2PV for horizontal components>

Array radius: 0.018000 [km][from demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ROr.d.log]
OUTPUT (for CCA-L) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/velh_cca_minus_L.d
OUTPUT (for CCA-R) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/velh_cca_minus_R.d
OUTPUT (for SPAC-L) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/velh_spac_minus_L.d
OUTPUT (for SPAC+L) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/velh_spac_plus_L.d
OUTPUT (for SPAC-R) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/velh_spac_minus_R.d
OUTPUT (for SPAC+R) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/velh_spac_plus_R.d

### Step 2 (Total 5) ##H#
(&R .

Averaging over 5 segment clusters...

For the sake of robustness, the maximum and minimum values (plus non-numbers (ex. NaN)) are eliminated from the averaging process
when the number of segment clusters exceeds NROBUST4AVERAGE_INC (defined in the file PARAM.h). Read the file
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/ave.info for details.

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/vel_cca.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/vel_cca.lwapx.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/vel_h0.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/vel_h1.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/vel_spac.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/vel_v.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/velh_cca_minus_L.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/velh_cca_minus_R.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/velh_spac_minus_L.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/velh_spac_minus_R.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/velh_spac_plus_L.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/velh_spac_plus_R.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/AmpRV_R.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/powratio_R2L.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/nsr.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/nsr_h.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/nsrlim_cca.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/nsrlim_cca.lwapx.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/spr_hv.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD1e_SD1le.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD1n_SD1n.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD1u_SD1u.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD2e_SD2e.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD2n_SD2n.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD2u_SD2u.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD3e_SD3e.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD3n_SD3n.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD3u_SD3u.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD4e_SD4e.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD4n_SD4n.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD4u_SD4u.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD5e_SD5e.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD5n_SD5n.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD5u_SD5u.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD6e_SD6e.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD6n_SD6n.d
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ave/SD6u_SD6u.d

<mkgnplt.sh>

NOTE: This script uses a program gnuplot to plot the analysis results (all analysis results are contained in
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT). You can manually plot the same figures later, using a gnuplot macro, plot.gnplt,
which was created by this script and is found in demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT. To do this, type cd
demo/synth_SN100_18mGamR0.8RV0.1IN6/RESULT & gnuplot plot.gnplt

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/plot.gnplt
/Users/cho/Desktop/BIDO_openfile_report_project/work/BID02.02g

<mkdelete.sh>

/Users/cho/Desktop/BIDO_openfile_report_project/work/BID02.02g
All temporary files preserved.
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