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ARFRELCBICKDHEGINFD) TlE. SPACEE—RICULLKD3E R B L1 BITDIEHD—Hi
255 GIAXE2D ICEDNT. RO SPACELDET > ERNBRFIHETL —J) —ROAIER
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MENREEDIBEREDERITED 1 DTY, MBREDFEITAICIE. KELDITFT Capon A FK EE
BIEEN D) & Spatial Autocorrelation (& (ZEEBECHERIE. SPACEK) D2 BENHVFET, EHE
CERSERZEH—ICKD 1957 &FIZ. Capon &ild J. Capon(CHhD 1969 FIC, ZNBNERIN
FUlZ, ZOEKTIIZEBECERSEDEON DSV v OBFBETI N, MBIEEEE L TOEALEIL
BERFOBBESDTIV—T GEXELTIE 1983~2007) DERAZDIHE—E5DTIL—TDFE
FE/LERTNEIBEDFEATULURE, ERBCHEREED SPACEENDEN? THENDRDICE/Z
DERSDFEIETT,

SPAC SAICIEWBE P L ZBHIC UEITNERBESBENENDSE UV (XU v ) AAH0DFETH
Pl R LTI 2TORIVERDFBZERTTEDEND/FH (X Uy ) HBDEY, FEME
P LA EERT DHESTOHIVELSTETC, BBHICEPMWAREBBRLED—RTERN ! ?2ENDS7PT
FPETTCEHUR, AEBECOP AT POEGRNEMENEE LT, AFERNERKRIDCENT
TFLE GIAXHEICD .

BERGRXDEMRIAROSIE. 1990 FRPEME, SPAC EFHRPTROSNDLDICR>TER
KOICRZFT,
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MBNREDEPIRF 2 D—RORKIME OHMEERE EN P L 1 BIMAICREDIMARE S EZB/EL T
FI (TJOTSARBHEICTERRFIN BREBLICHERL CTHERHMEHETET DTHICIIHFPIXE
METY) .
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4. I DEMBRNBTEAVAM—IVEE

HEAIER
TA—rSYUTEMENSDHDOIPTOTS A (DVINASIE 77, ifort, BNIUINIKIER)
ZB YT/ TORRNT—EDUEERTLET, Windows (XP. Vista. Windows7) & Linux
(Fedora 10, CentOS5) TEMEIERF T,

(Windows DIBE)
P=NATEFOO0-RUTCERINIEETTELI, ULIRFIJEEETBRAFTLEADT, PU1Y
A =IVET AW ECHBICIETBREITTOKTY, TR v ITHBNIC RSATBREE, F
ERFACTREBUTHRENTEL),

(Linux DIB&)

72— r35VTO0SAREGTI71IVENYT —IICANTREZ LD, BDEZHBIV/INTILT
DOMEHTYT, IVNAILEA YR E=)UIE. P=RA1T7Z2BBEULE#Esrc T LI RJICADT
Install_linuxsh ZER{7INIL OK TT, BEICE gnhuplot (T1J—) ZRNFXIDT. HBEVDPCIC
1A =ILENTVRTNIEBLET VYA F—=ILTDUBHADHDET,

Windows TD 7O S.LNDEE

BREABKIUBFRIBEFIEARNIC Linux ZEAE L TNET, Windows Tld Cygwin (=) T
D2—F23VY—=Z3V/N1IJLLUTMSYS (DU—) TYTIUREBEERELI UL, BEY—-ILEL
Tegnuplot Z@MW LE Uiz (DV/INTILE, EIELY—EBEW) . Ko T. CBHOTY—REEZEH
ZIZBEIE. PC IC Cygwin Z1 VYA L=)LLTCBIV/NCILLUTTREW, DIVNTILEL YR ~—)UIE.
P=h1TEREAUE®E src T+ LD FJICADTinstall_winsh Z279NIEOK TY,

WELLEBPCOERE (BE(E)

MEBEZDPCHEDSZEEEL T, ATOJSLABRRETOD 6. TET—51 OFtE&EHICDNT
MANTREEZET, IR0 5B. Windows XP & Linux DT aPILT—FCULTHBP C (CPU : Intel(R)
Pentium(R) D CPU 3.00GHz/XE'J : 2GB) Tl&. £6550M0STE CPU B3/ (time VYV FD
user DFER) F2D30MEE (DUNTISEEBSET7) « XEUE300MB IFEBLFEUE

(=D)AL IUBEIC PARAMN ZiRE U CBLAIDRITTZEE I D ECHREIIAECI) » LHLE
i@ (time DY Y FD real DHEHN) Tld. Linux T3V 2ZDICKTL. XP TIE15DFEB UL
Uiz (XP TIEMSYS [CXDY TV D 2 1 JUABAICE—RAD D> TND?) . —RICEUCLKD
BERNLHDNEHS UICKVDOTIH, CORRHSIE. B3 LAIC Windows, AEHIEFIAIE (3
YINA SE intel DU/ S=ifort ICLT) Linux ENWSRIBNITHARVNKDICBNE U,

JOUSAREOUNBHDBEE1 4AMBRRETIH (Windows & Linux TEL) . TOTEICIE
120MB S8R2ENWNBERNET (TJOTSARRKET—HESE) . RXDTEREBEZOT I » 1
WEDHEUTPEERT —IEEBEITDROICHREINGE (TOTSLADREFICSNRESNET) 5t
BRTEIIBOMB 8D T 71 ILENRDIREEERNET (TJOJSLARRKEZSE) .
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5. OS5 LDOARABEPIIVITI XA

0T0TS LhDRE

¥BIDO-winbat Windows T MSYS Zi&E#)19 d/2HD/NyF I 71 )L CTT, Linux TIIARANSNZEE
Ao

¥bin ¥bin¥winbin [C Windows BT 7 JU. ¥bin¥linbin IC Linux BE{T 2 71 LA T
NET, ¥oin BRNICIEIMSYS BRIT DD P71 ILBA D TUVNET,

¥demo TETFT—HDNA>TNET (Windows & Linux THE) o
¥etc MSYS BEIFRDRI T RHA>TUNET, Linux TIEALSNFEE A,
¥runsh T7OJSAREBBEOBY TIVRDJTRTYT (Windows & Linux TH®@) .

¥script Jz#—br3SYTO0SAEBRGIDEHDOB VY TIVRAD T RHBA>TNET (Windows &
Linux TH®)

¥src D=3 7Q03ADA>TNET (Windows & Linux TH®@)

@)LV

MURIC, EEORNEBROFIEZRBLET, FBMARBEBERIDBY TIVROUTRETA— RSV
TS LDITPAILETT,

SEDFN (¥Escript¥circle.sh)

NETRERT — 98D ziBE I D.

BAT—9ZH¥FIdD (DOBRIIT T TIIFICALNTLVELY)
@, QOBREBNTARD BIVZHET D,

ANRD UL - MI8RE - NSHEEZHET D,
BIAYRDSRE—HEITR. ADIBERDIRT,
@ORREANTIHE, BREREZFTEIT D,
ODEREWET D,

VOO

S

T XY OB (¥script¥mksegment.sh./ ¥src¥evalrms F. ¥src¥segment.F)

MTROFIRTEI XY hEME LET,
1) EMEFTOERDICONTZNZNUTDEEERTI D,
- AVIFIVDRET —INSE LY FEZLSINT RMS 251892 (CDEZ RMS,, £93) .

CAUIF IR T —IERITAY FETHEILET —5EED (BBHREDFOEBNESLSIC
IB) ICDNT, BF LY REZLAIE, RS BEHET 3, & RMS [B%E RVS, THIBILTS
(RMS.,£F3) .

2) SHWIOEMDD RVIS,,, [CDNT, 0.1 ZHTRMS,,, DER FISAEED, TOEZRTS
LDSREEERDES .

3) EMEFDERD D RMS,,, DERFICRIBEICRDT A I XY FEFRIREREI XY FEHS
LT segment 7 7 JUICEEZIAT,

Q@ HEAFT—YDOFIRIEE (¥script¥mkerclex.sh.” ¥src¥mkercl_*.F)

ATOTSLATRAITDIFAELINTHBLORFEEEH DSHMUFETDICENSWBEDET. EH
DEHXMEBIE BEBVNOD - THREEBICRITD D - TRADHECTN LE T, ATOTSA
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TR>T+I72IVETO, 1 RDIT—UIRBZHEIT DR DICE>TNET . BEBVDEFTEEISIE
ROVC[EARFEIBICEXTIH L TRD,. CCAETIIEEDBERESHRVEATI GIBXE[1D . LAML
INTCOIIETERMEZFFBICIRST LIEDIDI TREIHDEBADT, TEILHFEERODP L1 ZARNDT
EERAHLFT WICHORZRD MIVBEZRVNDITIEOERMICIIARLZIEZOET) .

Q ANRD FIVDHTE (¥script¥estspeck.sh,/¥src¥estspecF)

ATAOTSATIR. BIAYRTEICRUY RERELTcos DT —/V— (F—=/V—K 05

(Carter et al, 1973) ) EMNIFEHE. FFT ICKDEIRD RILOEIT XY FEIHEINRD HLOE
BIEOBAERNTARI RILEHTELZET (Bendat & Piersol, 1971) . £2ZANXRD L& Parzen
window TEBIE LI, BOXY FEBHZRELTNET, BIOXY FEHOBROEIAXA YV FE. &
I RIZZNZNT OIS LADREEDS 1 704 “Duration of data segments for the
evaluation of spectra” .  “Number of data segments over which averages are taken. Enter
O or a very large number if you wish to use all segments simultaneously” TS Z25NE Y,
Parzen window I[CRKBDIEBIED/ VY RIgIE “Band width of the Parzen spectral window” &0\ D
H4qPOITEZSNFET,

@ ZANRD FIVLLDEE (¥script¥specratioxsh)

LOFIETHESNEZARD FIVBEZANT. DEN0CEDBEDHFM L TEMICLEEE >TH
FT, NBNSSBFEDIANRD ~IVEEDSIAXE2. SIOERICEK > ThHEREICHRUTITSNFT,
SPAC ED B CHERERMESIAXE 2] DERICHE 2 TAND RVHICKDEZESNTNEIDTITER
TSV GBEDOEHCTIL. SPAC REEPLVREMBB LODROEFREIE —U Y RZ o2 ETHFS
IFBCEICKDFFEEND)

H/V ZRD FILOFE

Version 122 N5, ZWDT —5 DIBE seism T7AILDFFAICENNIZ 1 RDOH/V IXRD ~)VEHTE
g dEEE BN LE UIE (H/V KD ESBERDD/ND—IND )LD, KEHDD/ND—[E NS
B EEWRKDD/IND—=DFTERE) . UIZH DT seism F7MILICEERSNIEHRERIREDTCEZ A R
THo>TE (PUAT—HTRITE) , BFEDHNIEH/N ZARD HILOFTEIIBZENTT. FHERT
%, AYFIIEIRERENBEINET.

RIEEEDSTE (¥script¥spec2pvksh,/ ¥src¥sctr2pv.F)

EMEIC U TARD RIUEEER Y ZILEEEITTRUIZ LT, 2DBEBEDEEDMBHENEICLD
KREBE (Shampine & Watts, 1970) TRy )LEEEDSIETHD rk (ERxFEED & . [0 rkowl
DNEETRERLT T, ko FEBBEORIDDIBRDHDNEBI) (FZEFERA, =1V ICXAMLET, B
SNErk HMSMIERE c=2xf/k (IIERE ZHELET,

6 TIAYRDSRI-HIETQ. ODUNEZEDRT.

GWY - IZHEREZE (¥script¥mkave.sh /¥src¥calaveF)

TCIOXY R (BOXY FEISETRANRD RIVEHE T DRICESCICBNBDEIXY FO#, F2E
TOOSABBIEOS 704 “Number of data segments over which averages are taken.
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Enter O or a very large number if you wish to use all segments simultaneously” TAND T D
HiE H

(segment Z7AILICEBESINIEECITI AV RED > (BIXYVRED
ERIZIBE6E. SAONERET —INSEHDANRD RIVEHETEDCEICENET, CC T,
(BIAYRDSRAI—E) =(segment T7AILICEEEHSNTLEELIAY RED = (BTXVRED

EFERTDE. ART FIVOZNITIRE U TEE TEDANRD MUt fIBEREREE. BIX Y DS
Y —HEITHEBNEFEITDCEICENET GEIDINZRNDIENETEY) . Ko T 27005
ATIEITNSDHEEND S TIHEDEEREZSTELTNET,

JOTSADOERGTEET YT A IV D TRICYRESULT¥EZD D 2 ILIDERSNFE I D, COEF
FBECITXAY EDOSRI—ZEZRUTNT. CNOSDEZFT 4 ILI D RICIEXTNT DERTIERDA > TNFE
9., ¥RESULT¥ave J #ILIDTRIC. TNEDEF T # LY DRENEREMRETNIBLUIZD »1ILDVA D
TWnE9g,

B HR¥src¥PARAM.h ICEEE =N TLYB NROBUST4AVERAGE INC KNEBITIXY DS R —
BOZWESICRD. MNE (outlier) | ZR9T DB THETNIBN SRABE R/IMBARISNE
9. 714 77)UETIENROBUST4AVERAGE INC [ 8 EEB8ESNTUVE T, Fo. BIMIER0DiESE
[CR o> TEMIEY (B EXTHIEHEBNDITTNET, XIHEHEEEDDE AmpRV_Rd.
nsr.d. nsrlim_cca.d. nsrlim_ccalwapx.d. powratio_ R2Ld EW\DKDX. LEDEITY,

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-squared
coherence function via overlapped Fast Fourier Transform processing: IEEE
Transactions on Audio Electroacoustics, AU-21, 337-344.

Shampine, L. F, and H. A, Watts, FZERO, a root-solving code, Report SC-TM-70-631,
Sandia Laboratories,1970.
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Windows TOETHIER LEIH. Linux TEODAIZFRICTY.

FFERERY D L TBIDO20tez ZEBELUTLEEL). DI 71 ILENA > TNBDOHDHBDERN
xJ.




. e - -9
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m,| J « O—AIl 7«25 (C:) » BIDO2.0 » - |4 || arpoz. 00t e
ek llad p g hatd
L JFAILF) SE5(E) FER(V) W—ILT) ~ILT(H)
B2 . S JSUITEN - i85 ~ =t HFHLWTAILS— - 0 @
S BEEAD g Wbn
m TRy T : Z::O
T WEET LS R script
i'S}":'J‘/EI—I*: 3 . src
| " [[Z]B1DO-win.bat
= SIS SR
B Efaxsh
= E9F+v L
T R
& T1-—Twl
s O o —45—
EO-HLFTwRAI(~
i 7 EmIER
' !
I 3

2 )LS demo¥ synth_SN100_18mGamRO.8RVO.1N6 [CIFZTEMTABD synthetic data

ADTUWFET.

I I7PAILF) \|EE) F|RV)

W—)T) ~AILT(H)

=2 - SATSUIS5EN - =25 - A0 = 0 @
¢ BRIZAD 2L =1 m P
| el | info 2000/08/12 9:51  FF AL T )LS—
@ BEERLTET [ so1.d 2009/06/11 14:06 D JF7-1IL 4,278 KB|
b FUO—F &) s0z.d 2009/06/11 14:06 D Z7 )L 4,278 KB
~Oo— ]
¥ 503.d 2009/06/11 14:06 D J7-)L 4,278 KB
] 504.d 2009/06/11 14:06 D 71l 4,278 KB
W@ TTI5Y ) 505.d 2009/06/11 14:06 D F7-)L 4,278 KB
[ FFaAzt+ ] 506.d 2009/06/11 14:06 D J7-T)L 4,278 KB
= BoFv & seism.d 2010/10/18 4:44 D77l 1KB
B e seism.d. 1station 2010/10/16 19:17 1STATION F7-1JL 1KB
- Sys seism.d. 1station.h 2010/10/16 19:45 H J7-I)L 1KB
SSSi—FH
- seism.d. 1station.ud 2010/10/16 19:45 UD J7 AL 1KB
seism.d.2station 2010/10/16 19:17 2STATION JF-1JL 1KB
I = 3 Pa—5— seism.d. 2station.h 2010/10/16 19:52 H JF ()L 1KB
| & o-hLF+AT (C:) seism.d. 2station.ud 2010/10/16 19:52 UD J7 L 1KB
= U — 4 (F) seism.d. 3station_cca 2010/10/16 19:18 3STATION_CCA ... 1KB
. seism.d.3station_cca.h 2010/10/16 19:48 H 7))L 1KB
e MU a—A (K2)
= seism.d. 3station_cca.ud 2010/10/16 19:48 UD J7-TJL 1KB
Gt af-shareadshare (151 seism.d. 3station_spac 2010/10/16 19:18  3STATION_SPAC... 1KB
@ share (¥¥LS-CL1AE) ( seism.d. 3station_spac.h 2010/10/16 20:03 H 7L 1KB
seism.d. 3station_spac.ud 2010/10/16 20:03 UD J7 - 1KB
G Ry -4 seism.d. 6station 2010/10/16 19:16  6STATION J7 )L 1KB
seism.d.6station.h 2010/10/16 19:44 H F7-7JL 1KB
seism.d.6station.ud 2010/10/16 19:44 UD JF7 1)L 1KB
] 23 @mIER
i




Info END D 72 )LA (S synthetic data ICRET BIBHRESATNET. SOxd ENWDT 71 ILD6DH

DFEIHN

CNBIFZNZN SO1 ~S06 ENDBRINEEDIEFTE FNHDKLDICEE L TEONIZH

MEZT—HTI. EIFN>TECNSIEITERRU—Y 3 VDREDICHEIENICER LT synthetic

data T9. BYTJUVIEE/IEO0.01 MTOEDME. SMOBAEERLLE

WENRFDERRICHIZ > TOEMIE A6—1-1 ZCEBLIZEL).

Y (NS)
502

-
-

BELTERLE UL,

SO1d ZBERIT I —CRHRERDKDICE>TNDCENSDNDERINET.
Moadow.exe@WIN A&
1B RE X8
[:j EE? X HHW L:w 49 I:i = ‘EE
[ 0.0000000 116.90619 —1.7364730 —4.,7712809 -
0.10000000E-01 40, 600748 13.537028 —-2.0313038 —
0.20000000E-01 —6.0965721 —2.4021474 —3.6207361
0.30000000E-01 105.72248 £.2703868 -3.1465809
0.40000000E-01 —42,428279 Z.1187407 9.8228115
0.50000000E-01 121.58191 —-1.8389905 3.2986986
0.60000000E-01 —23.414278 g.2946100 2.3139989
0.70000000E-01 -5.1856995 -6.4287988 -5.9261810
0.80000000E-01 16.681659 0.80020040 -0.57135700
[EE=Tnininininininhoe=p k| O Q1/Rc344 -7 PPARAATEL E 111 &71n0N
—BAAINEEE. GRINIBICEE (z)  EW (x) « NS (y) BHODIRIETT.

CEOOHAT —YEHENIDHEEE. SHDDBEEEE@KRICATITRINTDIZ2—Vy FCUTLE
S0, KE2DDT =Y DIBEIFIERDZEO TIEDH DL, BHEICHI—T—HZEANTERD
2=~y RCUTTEL. —73. $#8E8D UNERAIL CUVVERVEER. 5. $6BRDD 25 Z7#5IT
BIEIOCRBNLET BHEDEFLXDIC4FIBHOTERNDTIN BICHI—T—IEANDINE
FBNENDCE) . NI FADBECNETICEREDHDERNDZO dIEENDTEE KEES
[T OERRFREERDSV GRS OARRICK D KEBEERE T DEE YU THBERD CEFICER LU TUE
L1i2) ENDHBICKDFET.

ECAT, ATOTS AOBTESEEEER TREEY YT VDI CERiRE LTNET.
Ko T\ EERBEZIET YT Y IBE-EIRNSZS5NDIRD. KK, BREDIISAREDETTY (£
BOP LA T —FWETIEREBNERZIERE) . BDT. MBP LA ZRIFLECEDH D5
M GTBIEED UTHUEBRDNE? ] EBONIZCETLLD. EEA1IBOEHOUWIEIFI—T, £
BRIFFRMHAATNERBA (LIEDTD T, RIF1HBICEABEFNAODTNTE, BIBRICEE L)
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DTY) . CORIBPNEANTHDDE. BIC, INERAT—IERRBIDEESDHBEY —ILDD 7+ —
Yy RO ERBOIUENEE UEEHTY (BB L CHER URBFEEZOXEIBEITCRANDDON)
EWESENDTETY) . BR. IETHERBEDIC, YT Y IERERE seismd E0VD
271 )L (seism 2 71)L) TEZFT.

EEDN. T=IDCDRDICHATNBIRD., T—HDEHEIGRETEIMRETE (BUMMITHD
THE) OK T, MEDEN (BEE. FRNHRERE) EEVEEA. BEBE—EOR/\L—FE. B,
BT, AINDONTNHTHNIEOKTY., T—=FI 21 ILBDDIHRICERBICEZDREIHOFEEA Ui
RFOxAd BRTERBNETEA) . COXSICHESTICECERIOT =Y IP1ILEDL< 225, ZN
S5EFEDHTI DRI ANFCVINTREV, Fo. INTDT—H I 71 ILDRFDBIIBIFZIZ O [C ik
—LUTHRELN.

B2 ILYICIE. seismd EVWD T2 ILBHNFET. CNERSERDKIDICENNTUNET.

= HEE]

D x HE@ S &K

ECOHP 3 (1l ud/ 2 nz £ ew / 3 three components) -
#DT 0.01 Il
0.ooaooo 0.ooaoao 301.4d 1

0.000001 0.01s000 Zoz.d u]

0.017119 0.005568:2 Z03.d o

0.010551 -0.014562 s04.d ]

-0.010579 -0.014563 305.d u}

-0.017119 0O.005564 306.d u]

1TBREBAICANDHDERINF. 278K HEOT YT Y IEEEIRTI (HCOMP,
HOT ERELBENDXRIZENT, BEBEATETFEEA) . ITEMEEIX. yEE (km) « T—5D7
TIVE PLRDEDHLDID (Pive5 1. BEALES50) TY. seismdFI7 7 MINEDEEEART
TY. FEHAT—HEBLIANIDTRICENSONEVTEBA. L. DI 2 AI)VISHKTFLE
FOERUBSTEBVNIEA. T ITAIIFICTOI 7LD TBNEEIE. TOTSADKEEREZ
SR TCEINICERIT DL DICIEOTNET.

BRBCOPITIEX. y BERIEPLUADPURERKRELUTNEID MFLEZDITIMNBEEHDFE
. TOTSASHBLICERBSNIZRID 3RDBERERN TP LA BEICHMERERIZNDESDPINR
DORBEHEESFBEIDMERELTNIT. EIC. ZNMHORDEBSAEPLROHBLICHDINE
FIyDIIBDLDICLTNET. BRABRLORIMUTLEEFBIRTHDIUELEHDFIEAD (B5HIS]
AXB2]D) . BEZRIOLEDICIE. TESILTFEROPLA ZREIDXIDICLUTRSL. BRLIC
BBEBSNTUVVENR GEEFSRORE) ICDNTIE, BEERIZNDTT « D2/ TE%ETODIRE
ZFB U CHBLCHDEHTT CEICLTNET.

BIDO2.0 TIF/N\BILF R GHESHZ—ERAIC N THESIM D—BEZ#R I DT A ) EEMET
TDLDCIBVFELUEZ (6-3 NFILTRAEDTEZSR) . \FILTRXEZEUEZWNES, INTDOT —
IRICA—Dx. y EREANTTISL. ZOBEORAASEUTOFRBEIE>TNT, /NT =R
DRIVEE, RIB2EIE-LUVR, HEENHESNDCEICRDET.

seism.d DEFRBBIFFTEHT A6-1-3 ICENTHREXI D TR TS0,
ZNTET =Y FOBRDTALECSTOMERITLTHILLD. BIDO20 DT #ILFIC

R>TBIDO-winbat 25 7)LDJ v D UTLEEL). ROKXIBEEH (F—IF)L) NBEESFTT
(Linux DIFE. CORIFZEIDIMNZEHDIEA) .
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n . . = |E] &%
cho@CHO-PC[-10 N

CDY—=IFIVIC Trunsh) EHBERAATUY—VF—ZRBITE ROKXDICERTFINET.

il e, e

cho@CHO-FPC [ Jrun.sh

* % * % * % * % * %

BIDOZ.0

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

2} run.sh paramfile [return key]

[paramfile will bhe created automatically by running this file)

(C) 2010 by I. Cho. All Rights Reserved.

* % * % * % * % * %

Before the analysis, wou 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] = (D) zZ[(EW) v NS
or
time [=] = (LD
(A space, a tab, or a comma may ke used as a separator.)
There is no rule for naming the input data files. except that
all wf them should ke placed in a single directory. The number
of the input data files should be equal to the number of
selsmic sensors in vour microtremor array.
Put dummy (alphanumeric) data to £ill the vacant column of =
if wour data have horizontal (x and v) components only.
Are you ready? [v/n]

FoBEMT. CTTEEFRNC My] MY —YF—2H5AATHTRSN (T I72ILRNS

X=FZED) . BRNICROIOIBBEICHEIDEBINET.

11



I — | =

A preexisting seismfile demossynth_SMN100_18mGamR0.8RVO. IN6-seism.d
(for the data file names and the array geometry) has bheen detected.
———————————————— citation begins hers------—-----------—-

#COMP 3 (1 ud~ 2 ns & ew ~ 3 three components)

#DT 0.01

0.000000 0.000000 501.d 1
0.000001 0.018000 502.d 0
0.017119 0.005562 303.d 0
0.010581 -0.014562 504.d 0
-0.010579 -0.014563 305.d 0
-0.017119 0.005564 S06.d 0

Do you want to use this file as it is?[v/n]
(Tvpe "n" to create a new seismfile interactively.)
¥

F A A R R AR A R R R R R
Data directory name: demossynth_SN100_18mGamR0O.8RVO. 1N6

{Ezecution parameters>
Analyses using spectral densities (e.g. calculate properties of surface waves)
1
* Preprocess the data
* Automatically select data portions to be used
* Delete temporary data
Plot analysis results

=N e =]

<Basic parameters>

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

F A A R R R R R R A R R
Double-check the above parameters.
Are you sure to start running the program now? [v-n]

THaH - - - 1 OFCEENLEDIC. ADUEINSA—IDREINTNDTENDNDEBNET.
CEDOBRET — I ERITY 21563, BRIEIEICEIT D5 L5HE(A6-1-2)0, /ISX—FBENDD
YAG-1-9ICEBZB LU CRIWTRE).

BRCDTETIEIIDEDER Preprocessing the data? (F—YDFIMNIBELFZIN?) | ICXT
LTT1 02/ E0@BD Th (WNWZ) J EBR>TNEY, BT —SERNDIBSIET S EaNE
UTRLLENRWZBEEHDFEITH. COTETIIERNICE UIEERUERRRKRF (Synthetic data)
ZANTNEIDT, CCTIHBMERTIEHHRBPELETEI. Flld6-2 2B XN

EVNDNITT, LOBECTESCORORETHENZRTUCRLDEIM TNDECATY, &lch
< Tyl EFIBRAATHELL D,

12



o —n|i= X

- - = I

Segment duration: 10.24 [=]

Number of segments for averaging: 10
Parzen window band width: 0.3 [Hz]

AR AR R R AR R R R
Double-check the above parameters.
Are you sure to start running the program now? [v-n]

¥

<ZETPAR>

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

Numher of sensors at the center: 1

HNumber of sensors arcund the circle: 5

Data: all thres components

Power spectral densities will he estimated.

horizontal -to-wvertical spectral ratios will be estimated.

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

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

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

Ravleigh wave phase velocities will be estimated (hy H1).

Rayleigh wawve phase velocities will be estimated (by V).
MNoise-to-signal ratios in the vertical component will be estimated.
Ravleigh wave phase velocities will be estimated (by CCA+ER).
Rayleigh wawve phase velocities will be estimated (by SPAC+R) .
Rayleigh wawve phase velocities will be estimated (by SPAC-R).

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

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

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

HA power partition ratiocs of the Ravleigh waves will be estimated.
Rayleigh-to-Love power partition ratios will he estimated.
Moise-to-signal ratios in the horizontal components will be estimated.
Do you really want to start running the program? [ven]

¥

FBDECDEDIC, BEDPUA IF X LU TRITZERT ULEBORTNSHRIISNET. CCT
r)/J EHBIHIEE. HERFBEMETOIMLTINET.
DRI NS UIES<TDE. ARD HIVEEDT —FWIBDORIIC, REEREREAND SIVEHFICED
BOZEESINENDBWRABESINET (FR. LR IR SIVERICANSNDEDDMRD TS
ANV —DTHRESNTND) .

. H o
NORMALTZED WAVEFORME
(Resampled at 0.1 [s] for plot only, by varisble dt wawplot in script/setpar sh)
Pluses indicate selected portions
(dema/ synth_Sh100_18mGamR0.8RY0.1NE/RESULT/ seement Sc.d)
Duration of each seerment  10.24 [s] Total number of sezments 115
Murber of sezments for averasing 10 (——> Repeat calculation 11 times)

e L et e e e Tt i i _—
I T T i 1 S06.d[NS]
B so5.dps]
Aot A A R R R e A ol so4dps] ————

y v t 1 | S03dMNS] ———
e e L e L a0y L L T T e i T L e sozams] ———
e e L e sotdms] ————
VA R T e sosaEW] ————
| ? T ; ; | SO5.AEW] ——
e e R SO4dEW] ————

1 f | | SO3.dEW] —
e e A B e 1 ot sczaEm ———
oot i e e L ol L e L Y o1 dEW] ———
e B A et i A ot o M s oo it ek st sosauD] ————
B b e Lt i ot L EO T sosdun]
T LB o o sodquD] ———
WWM ks wm““‘m WM wmww‘mm‘mm W mm} S03dUD] ———
L i } e L L """'“W"!'“W““WWWWWW‘ s02dUD] ———
P S e e e R R so1aun ————
0 100 200 300 400 500 600

Time [s]
-11.0092, -774.007
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S+ POTBDHERBEICRO TS —YF—2BIE. COBENBEZTANRD FIVEBRICHDET.
BITDOERGTOJENR2[CHIRLDIEELCTT. COOTET—FI7»AIEBNTHDI#ILYICE

EEMSNET.
DIFDHENDEL

- DTRDOAERE,

- L= —ROMBRE.

L=U=RDR/ ARD F)b,

U=U=RDR/ ARD BILE H/N ARD ILDELER,

- KEENCEHBDU—)—RD/IND—DEIE.

- NSt (SNELDWED

- H/N ZARD =)L,

cIND=ARD BIVEBE.

NRISINFT. ZNTEZNZNRETNEFH UL D.

@ STROMHERENLN LIS —/N— (RERE) FEDT IR THSNTNET. BESERE. Htdd
(IRIFERETY.

Love Wave Velocities

r ———
ar
o ———————
200 —————————
0 ———
100r ————
10r ————
cca_minus L ——H—
spac_minus_L

spac_plus_L ——#——

Phase Velocity [km/s)

Frequency [Hz]

109288, 0.509051

CCA-L. SPAC-L. SPAC+L EZEWNDTIETHEM LIZ 3DDBRABPEICHRSINTNET. BRRHS
BEMRICADDEIRIE. PUAHEr D218, 518, - - - CVoERE (B3fB) TI. 1—2Hz72
EOBET, SALSTROMBRE (A6-1-1 2R) NBIRSNTNDLDICRZAFHT.

ECATEDTSTTE. 70O I 2MEREDEHH (BRABE) [FEFMBESNTET. CEHHT
BELULEV (BENICSZD) BE. ¥script¥setpar.sh @ ymax_for_gnuplot EWVS/NSA—=H DT
AV EPORENRL (TEOHEET)  @SEHE WERE [km/sD Z5Z TRV, @HIC. B
REBOEHH (BRAB) Z2C BN TSALEVNESIF¥script¥setpar.sh D xmax_for_gnuplot LV D/V5
AXA—BDIAIV PO ZERAL (TEDHEET) . BHEHE ERHHzD 25X TRE0).
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TRIF., &EE LT synthetic data DETEICSZEMEERE (21§ CBMABROLEE 0.4H5
22Hz REOSHE TIHALEZEDTY. gnuplot TIXEEBIEOILAZEBHHETY., FLIE
gnuplot DV PILIR—IEZBTLIEE0).

Love Wave Welocities

s s ——— 7
100r

1\

06 “awefielh_cca_minus_Ld"u 123 ——+H— o
“awefelh_spac_minus_Ld"u1:23 s

“avefelh_spac_plus_Ld"u1:2.3 ——F——

04 F T 1 loved ————__ o

7: %
02 1 i L -
L~ Iy
T T . 5 E 3 + 2
1 3 3 . B = T 55 F 2 F =2 23 o
i—/~—ij(, ) X F—F3 = £ £ = =

Phase Velocity [krn/s]

Frequency [Hz]

@ F—IFNICEES>TII—YF—ZR/LUTESL. SEFIROIIBEMEBSINET. Cnid
L—')—ROMSEREDEMIERTY.
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Rayleigh Wave Velocities

2r ——————
a
or ———————
200~
- s50r ——————
100r ———

18or ———————
cca_minus_ R H——+——
spac_minus_R %
7 spac_plus_ R +———

cca =

Phase Welocity [km/s]

ccalwapy H——=—

ho

h1
05

spac

Freguency [Hz]

4.58007, -0.590243

KEENDEEIERE LT CCA-R. SPAC-R. SPAC+R A, S8BBIDERITIERE LT CCAL nc-
CCA (CCA-lwapx ERESINTNEI) « HO. H1. V FEORMHBRABEFICTOY hENTET.
05— 2Hz BEDFIHT, SZXIEL—)—ROMBERE (A6-1-1 28R NBRSNTNDXIICRX
F9. THIE. BB E LT synthetic data DFTEICSZATEMHERE (Rip) CBRIABROLLEREZE. 2Hz
REFTOBARTHRULENTYI. nc-CCAERREERRMI TRITMARENDHDLDICRZAFT.

M enuplot eraph

Rayleigh Wave Velacities

14 2 4
L
o —
2 2 |
sr
1 oy ———————— b
1.0
g e L "avefvelh_cca_minus R.d' u1:23 |
z "avesvelh_spac_minus_R.d" 3979
§ “avetvelh_spac_plug_R.d" w123 H—HF—
E 0E “avelvel_ccad' w123 — 51 |
= “avelvel_ccalwapid” U123
L “aveprel_h0.d" u1:2:3 ,__./—/At
B “ayehetET0 23
“avefvel_spac.d’ u 1923 % % %
0z "
a i

05 1 15 2

Frequency [Hz]

2.37918, —0.3514a5
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@ FLRHY—IFNWICROTIH=YF—Z2RTE SERL—IJ—RDR/ IAXRD L OKEEESD
BEIDOIRIBEL) (ARBIFIIE, HMIRSFERE) NRISINIT.

I - -

Amplitude Ratio [R/V| of Rayleigh Waves

0.14

Average

STD

013

011 r

Amplitude Ratio

01 r

0.09

oos

0.07

Frequency [Hz]

-0.63556%, 0.1248161

Synthetic data MFt&ERIE RV AN RIVZERBICHNNSF 0.1 ELELE (AG-1-1 381D .
FIIRRII1 —2Hz ZPINE T DERYFH TZDREDEZEDCEN DN DET.

@ FLUIY-—VF-ZERTE UL—U—RDR/N ARD RILEH/V ZARD F)VLOLEEDRTSINSE
9. COTSTTRER/N AR RENT=ARD MILDLEE UTRRSNTWVNET (57 P)L
D EEBERDDIRIBLLTIIRVY) DTITEFRLES). @THNZBOIRIBLLE LTDR/V (L 0.
1TINS. NID=LEZD2ETO01 EDFT, SALER/NV EH/NV IEZENZN 001,
00125 TIN'BE. COFRMBRIIZDBEZRIKITLCNDESADERNET.
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I

Comparison between H/V and R/V Spectra

01

Power Ratio
o
2

0.001

-0.0300941, 0.000420810

B FRIVI—VF—ZRTE. SEIKERCEDHDL—)—RD/ND—DEIG y g PRIHSNET
(rgIIKEFDND—Z1 EUEHBEDL—)—ROND—DEEE U TERESNET. @RRICL
TOSTROND—DEIGZ Yy EFDE. rtr =1EBDIT) .

Synthetic data [CIE yg=08 Z5AF UIE (AG-1-1 28R . BINERE1 —2Hz ZPINETDE
RYFHTZOREDEZEDCENDNDIT.

k=0 =

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

@
5
&
]
=
2 08 [
®
2
s
=
2z
=)
g L
2 06
5
[

o4

o2

o .
0 1 2 3 4 5

Freguency [Hz]

—0.530405, 1.43151
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©® FLUY—VF-—ERTE. KFEDNSLL (SNLEEDEH, «>Ie—LY /A ZADND—EY
TFTIWDIND—DEE)  (FR C8BEDNSLHE (Fig) HmSnEd.
Synthetic data TIEFSNLEZ1 OO EF/ELFE UL (AG-1-1388) . NS LIS NEEDZBET
IN5 001 ZSARCEICBRDEIN. EE. BITBRE 1 Hz UTOERREFIEHTIZDRE
DEERS>TNDTEN DD KT,

Noise-to-Signal Ratio Observed

I % > *‘3"_—'// i
2 001 v e i
0001 |
0.0001 [
1e-005 !
0 1 2 3 4 5

Frequency [Hz]

-1.N4A%4  ?3.95RA

FRUI—UF—ZRTE. IEBDNSLE (R OHITSINET. ERELBEEEYITRSNE
MUpper limit] ENSBE@IFICHISNTNET.

I -

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

Observed

™
Upper limit (from PhsVel by CCA) .'
\

Upper limit (from PhsVel by nc-CCA)

01 r

NSR
o
=4

ooo1 [

00001 [

1e-005

Freguency [Hz]

1.99654, 7.095436-007
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COMETEYDEBEDRIE. 2NN CCAE. nc-CCAETRELUEMBREEZRINTHELUER
S|NSLETY., RBRENSHER. CCAE (ne-CCAETRBDFEA) DBEIEEDEEEZZHITD
THDOSEMBETY. BANSHNRENSLHE EF0NDE, CCAEDRITHERE—MRICE/NTHHSNE
9. COMDIBE0. THzRREMTT H>EYD (BBNNEH>E) ERo>TNEIHSE, ZORIET
(& CCA EDRIERENBNGIHESN T\ DTEMEDBIESNTT. HR. BIMBROONEZRDEZD
BOoTWVWEY., —73. nc-CCAKIF/ 1 XCKDBNTHBEFHIE T DFIETT (ne & noise
compensated DI8) GIAXE[4]) . NSHEORBEONEREZESE, BTBROICESNDIRDIC

SE[CERRADETTREEEBIE T ENTSET.

COEXDIC. EFBCDONTIIRENSEEZTOY R LEUED, KEFTIILUEEATULE, ETE)
(DT CCA EZDBEARRDELTTIENERMNICES TSN TNDDICXTL (BIAXBII3D « &
BRNSKEETIIREET BN FEDBARENECHSHCSNTVVRNASTT,

@ FrUIF=—VF-ERTE BEH/N ARD MIVHBRISINTET. SEFBARHEMEIHERCL
T, BRERMETERRLUTCNEY., CTTHNORANEREEL, ¥script¥setpar.sh D
freamax_ave EVND /NS A —HTERESNIZE (CD/INSA—F I EFEREIBOLEDHICEBESN
TWNBEDT, IHEOELEZERTEBEE CUMINBNRDICLET. T+ I/ EHIF 50[HZ]TY
DT, WELHNIECENTEELCRSLY) EFAFREERBEDOSBINESNEDDEDCETT.
XTERIZ DD VNBEIL. ¥script¥setpar.sh D autologscale_x EVND /NS X =S DITEICHZ
SEEALTCOXY PO RUTEEN.

Power Share of Horizontal-to-Vertical Components (H/V spectrum)

01
Average

§T.D

001

Power Ratio

0001 *
01 1

Frequency [Hz]

11.5436, 0.000457933

OFCUI—YF—ERT &, BRED/INDT—ARD FIVBENRTSINET. CNERREENIXTE
BETERABRAITRILUCNEITOTIOERSLESL). HMOLEICHRSNZEY 1 RILOBIHRDA Y 3
D ADU no elFET, Bl RABDZRLUTNET. NEDFE, BREREDOEDAD Y IRD
HF(3 seismd [CEoliSNIET —HZENDSIEIC No. 1. 2. -+ - EUEEDTY. BENDSNEKD
[C. ZOREIC TSO1.d) ENDBDIC, T=HIT P A ILEDMISNTUNET.
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0 - [=re ===

Power Speciral Density [u]

1000 T T

Average(No1: S01.d)

ST.D(No1: S01.d)
Average(No2; S02.d)
ST.D(No2; s02.d) —
w
§” Average(No3; S03.d)
§ ST.D(No3, S03.d) ——
H Average(Nod: S04 d)
E ST D(No4; S04d) ——
£
k=1 Average(Nog.
E 100 L = Gy Aol el W
P
3
2
a
E
<
T
E
2
=
E
<
10

0.1 1 10

Frequency [Hz]
2.40078, 3.90727 \

Power Spectral Density [n]

1 T T

Average(No1; SO1.d)

ST.D(No1; S01.d)

Ty

11 Yl .

[

Average(No5: S05.d)
ST D{NoS. 505.0)
Average(Nos: S06.d)
ST.D(NoG; S06.d)

Amplitude[{Amplitude Unit of the Waveform™2"s]

01 L L L

0.1 1 10

Frequency [Hz]
0.294340, 0.981464 i
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& — FemrErX

Power Spectral Density [g]

Average(Not: S01.d)

ST.D(No1; S01.d)
Average(Noz; S02.d)

ST.D(NoS; S05.d)

Average(Nos; S06.d)

ST.D(NOB; S06.d)

Amplitude[{Amplitude Unit of the Waveform 27s]

04 L L L

Frequency [Hz]
0.0774571, 0.853378 |

M ETOBROBBIIRNDOTI. CCTUY—YF—Z2RICHEEENMNEZAT. Y—IFIVICIE

o . 320 O, e

OUTPUT : demo.synth_SW100_18mG3amR0.8EV0. IN6-REZULT awve-3D5u_
OUTPUT: demo-synth SN100_18mGamR0.3RVO. IN6-RESULT ave SDbe_
OUTPUT : demo.synth_SW100_18mG3amR0.8EV0. IN6-REZULT ave-3Dbn_
OUTPUT: demo-synth SN100_18mGamR0.3RVO. IN6-RESULT ave3DBu_

I
I
I
I

<{mkgnplt.sh>

HOTE: This script uses a program gnuplot to plot the analysis al
vs5is results are contained in demossynth SN100_18mGamR0O.3RVO [~
an manually plot the same figures later, using a gnuplot macs hi
ch was created by this script and is found in demo-ssynth_SH1I 1M
p-EESULT. To do this., type cd demossynth_ 3N100_18mGamR0.5RVO pl

ot plot.gnplt
OUTPUT : demosynth_3SN100_18mGamR0.3RV0. IN6-/RESULT - plot .gnplt

-~

<{mkdelete.sh>
s

All temporary files preserved.

real 17m36.606s
user Om30. 399
SVS OmS4.85%4=

cho@CHD-PC[ ]
chadCHO-PC [ 11

T—
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< ERENFT. CNEDRICBNE—D 21 ILOSBESN TR T LIZCEEZRLUTNE
9. mEDreal. user. sys DEDQHRIIHERTICHD >LEEBEZRLCNET GIERBHS OB
BICEETDETICEBETI7TONMD22ENDTE) . TTT, OVYRTIOVIT T Texit) EA
NIBHC-Z (DY +A=ILF—EzF—E@EICIBPY) INIE. 9—IFILEBIET LET.

MUETERAONRDDZ UL, INTOBBRIE. T—Y T AILIDTRICEREZIND RESULT &0
ST A IS CEMEINTNZE T, RESULT OPIFCDOLDICE>TNET (BI 71 ILORBDERBBIZ
AG-1-5 31

@O'| . « BIDO2.0 » demo » synth_SN100_18mGamR0.8RVD.1N6 » RESULT »
=

W—J(T)  ~ILT(H) ‘

IJPAILF) EE(E) FE=RV)

EE -~ SATSUICiEm - HE ~ SZFAD FLWTAILS— 2~ 0 @
Y BEICAD b1 i) logfile.mkecrcle_center.z.d =) wavew.d
el v} logfile.mkcrcle_circle.h.d =) wavns.d
] e logfile.mkcrcle_circle.z.d = wavud.d
a4 71735 )4 w message.sh ) Z00.d
B FFaxAxbk b5 plot.gnplt = Zor.d
= E9Fv b 6 plot_wave.gnplt w Z0r.d.log
[ N L7 i) ROr.d ) Z1ir.d
JE=a-—mws ). 8 w ROrd.log w Z1r.d.log
] ) Rird
J 10 w Rird.log
P2 —d— J, 11 & R10.d
& O—HhlL 720 (C:) ave ) segment_3c.d
e MU —4 (D) | wavplot segment_3c.d.gnpltdat
dummy segment_3c.d.histogram

= MU=/ (K:)
g af-share2dshare (15

5o share (¥¥LS-CL1AE) (

G Fy hD—2

48 EDER

< input.chk_seism.d

=) input.mkercle_center.h.d
<) iInput.mkcrcle_center.z.d
= input.mkcrcle_circle.h.d

=) input.mkercle_circle.z.d

<) logfile.mkecrcle_center.h.d

w seism.log
&) TOr.d
w TOr.d.log
& Tird
w Tird.log
= T10.d
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COHPT, EOEBEICBRVWSNET =Y P71 IULIETINTave END DT 72 )LY (average D) D
[CADTWVEY. ave DPIFITOE>TNEYT (BI 71 ILOARBDEHAIL AG-1-6 =518

C=nia”

@O.| | « RESULT » ave v|¢,|| aveDiB s p
[

JFILF) &SE(E) FER(NV) WM ALTH)
=R  SqJSUCEM-  HE-  STAD HLLITALS— #y 0 @
Jr BRIEAD “ F AmpRV_R.d # SD5u_SD5u.d
_ w ave.info ] SD6e_SDee.d
W FAT YT i) nsr.d = SD6n_SD6n.d
El BT UIISH & nsr_h.d & SD6U_SD6u.d
L1 Azo—k & nsrlim_cca.d = spr_hv.d
i) nsrlim_cca. lwapx.d = vel_cca.d
E Sq751) | powratio_R2L.d = vel_cca.lwapx.d
3 Fa o> ¥ SD1e_5SDle.d = vel_ho.d
o | & SD1n_SD1n.d = vel_hi.d
& o7y r ) SD1u_SDiu.d = vel_spac.d
E e i SD2e_sSD2e.d = vel_v.d
& E1—Two & 5D2n_SD2n.d &) velh_cca_minus_L.d
& SD2u_sD2u.d =1 velh_cca_minus_R.d
M OLEa—s— i) SD3e_SD3e.d = velh_spac_minus_L.d
& O— L 5425 ( ] SD3n_SD3n.d " velh_spac_minus_R.d
= — & SD3u_SD3u.d = velh_spac_plus_L.d
A ) SD4e_SD4e.d = velh_spac_plus_R.d
cafUa—AL(F) & span_span.d I
e R 2=/ (K:) i SD4uU_SD4u.d
¢ af-share2dshare ( # 5D5e_sD5e.d
o share (¥¥LS-CL1AE~  © SD5n-SDSnd
38 EmER

ave IAIFDPICHDI7AIVIE. 1. 20 - + EVWDHFEDD 2 )Y [CIFISNTNDERID
FRITISREMSTIBLIZEDTT. BFBI2IIICIE ave CANDR UTREHMESN DERITIBER
DM, SHEBBER A ZE LIRVIRDANENEDIBNASNBR@EITBER (FERD—D » 1 JLOARD ~
VR E) EATNET. BRI 1 EVWDTA NI CIERDKX IBZEITHERDMA > TNET (BT 7
1 IVRBDFHRBIE AG-1-7 S8R .
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@ '| . « BIDO2.0 » demo » synth_SN100_18mGamRO.8RV0.1N6 » RESULT » 1

- EE(E) BRV) Y—ILT) ~LIH) |
2 v S+ ZUIEM - HE - ST FUNTAILAS— Hy 0 @
Y BEICAD ) AmpRV_R.d ¥ Rir_Rird SD3u_SD3u.d.lint ) spr_v.d ) vel_spac.d

A T AmpRV_R.d.lint ] R1r_TOr.d ] SD4e_SD4e.d . i) sprh_cca_minus_L.d vel_spac.d.lint
] coh2.d & R1r_Tird SD4e_SD4e.d.lint i) sprh_cca_minus_R.d = vel_v.d
& BITER LTS ) infile.estspec.d ¥ R10_ROrd =) SD4n_SD4n.d ) sprh_spac_minus_L.d vel_v.d.lint
&'Si'jDE_F ) infile.estspec_hv.d ] R10_Ri1rd SD4n_SD4n.d.lint i) sprh_spac_minus_R.d i velh_cca_minus_L.d
) infile.estspec_psd.d ] R10_R10.d ] SD4u_SD4u.d i) sprh_spac_plus_L.d velh_cca_minus_L.d.lint
| = 31735V ! logfile.estspec.d ) R10_Tor.d SD4u_SD4u.d.lint ) sprh_spac_plus_R.d ) velh_cca_minus_R.d
3 Ry i) logfile.estspec_hv.d =] R10_T10.d ] SD5e_SD5e.d ] TOr_ROr.d velh_cca_minus_R.d.lint
o i) logfile.estspec_psd.d ] SD1e_SDle.d SDSe_SD5Se.d.lint ] TOr_TOrd i velh_spac_minus_L.d
B YTy ) nsr.d SDile_SDie.d.lint & SD5n_SD5n.d & TOr_Tird velh_spac_minus_L.d.lint
E EF nsr.d.lint ] SD1n_SD1n.d SDS5n_SD5n.d.lint =] TOr_T10.d i) velh_spac_minus_R.d
a FTa—Svy = nsr_h.d SD1n_sDin.d.lint & SD5u_SD5u.d i Tir_RoOrd velh_spac_minus_R.d.lint
nsr_h.d.lint ¥ SD1u_SDiu.d SD5u_SDSu.d.lint & Tir_TOrd & velh_spac_plus_L.d
O —s— ] nsrlim_cca.d SD1u_SD1u.d.lint ] SDee_SD6e.d =] Tir_Tirnd velh_spac_plus_L.d.lint
E_.’ Ol S 2 (€ nsr\!micca.d‘lmt ] SD2e_SD2e.d SDee_SD6e.d.lint =] T10_ROr.d i) velh_spac_plus_R.d .
&) nsrlim_cca.lwapx.d SD2e_SD2Ze.d.lint & SD6n_SD6n.d ¥ T10_TOrd velh_spac_plus_R.d.lint
J VL= TILF 42T nsrlim_cca.lwapx.d.lint =] SD2n_SD2n.d SDen_SDen.d.lint =] T10_Tird =) wavew_wavew.d
u’ﬁu—'l*b (F:) ) pow_noise.d SD2n_sD2n.d.lint =] SDEeu_SD6u.d = vel_cca.d = wavns_wavns.d
e MUa—A(K:) ) pow_signal.d ) SD2u_SD2u.d SD6u_SDeu.d.lint vel_cca.d.lint & wavud_wavud.d
% af-share2mshare (15 © powratio_R2L.d SD2u_SDZu.d.lint &) spr_cca.d &) vel_cca.lwapx.d &) Z00_Z0o.d
G share (¥¥LS-CLIAE) { powratio_R2L.d.lint =] SD3e_SD3e.d ) spr_ho.d vel_cca.lwapx.d.lint =) Z00_Z0ord
) ROr_ROr.d SD3e_SD3e.d.lint & spr_hl.d i vel_ho.d ) Z0r_Z00.d
] ROr_R1rd =] SD3n_SD3n.d ) spr_hv.d vel_ho.d.lint =) Z0r_Zord
Gi oy hI—4 ] ROr_R10.d SD23n_SD3n.d.lint spr_hv.d.lint & vel_hl.d ) Z1r_R1rd
) R1r_ROrd ¥ SD3u_SD3u.d ) spr_spac.d vel_h1l.d.lint ) Z1r_Tird
[ b
126 {E@MIER

ECTAT, BEDT—HITAISICREDE. RESULT EVWSERMIERD D 4 LA IZHIAZ T runlog &
WDEFTOT I 71U (B2 ES8R) & paramsh EVNVD/INSX =T 7+ JLAERSINTLNDOHD
DBEBNFT. NSAX—HT71)U (paramsh) [F. NSIA=FZDURITEEUTHEILEHRI &
ST runsh DSIFE LTS ZDEERTT,. TOMDKOBZRELTT.

a =EnaN X
cho@CHO-PC [ ]run.sh demossynth_SN100_18mGamR0.8RVO. 1M6-param.sh i

ABDDE, NRAEDPRNDTADDBREIZ OIZDRANDRICEOEDTINELNTEA. LHLTT
[FHTHEEEE VWO ADED DD EITDTRIN TSV, BREECIE. BPITPILI 7Ry ~EITS
AAT TAB F—2BEEZDEDAN)VERM > TINDIHETT. Bz,

runsh d [TABI]
EgBE, BET

runsh demo/
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ELTNFET. ZOERERKICHTHNETET. CUVDNDITTNSA=FT 71 ILOSIENET
runsh 227 UIBE. O35 ABBIEOS 1 PO TSORT UERBD/INSA—=FET 1+ T#)L
FELTBRTINTET (CORDICHRBIC/INS A =I5 ZB5NZMEE. scriot 72 DRICH
D default_paramsh ZFHESERICE>TNET) . BH. BENDERIE. BESULT OTFIC 1.

2. - BEOHFEEITAIIBRELV ave I 2 LI DGBNIEBEENICEESNEIDTTIEELES),
NSDT AN EBESNEZELBVNES. BEMEICEBEIIBAAICEINTINBHZEZ TRIYEN
HNFET.

FREIC. COYYTIINTRPVRDBDDIWMOPLAT—IFEBNZZENS,

- STROAERE,

- L= —ROMBRE.

L=U=RDR/ ARD F)b,

U=U=RDR/N ARD RILE H/N ARD ILDEEER,
- KEBCEDHDL =) —RD/INT—DEIE,

- NSt (SNELDWED

cH/N ZARD )L,

s IND=2ARD BIVBE.

DEITBERMEONZLIZ. LHL—RICIE. BIARS (BRIXUBEARAD) FBPL1DIFX ) (BAE
LFIC@IRBPDD. PIVKRESEHED) EF—IFBEEOSDE (EREEITH. KEEZITH., 3HDH
DM ITHKELET. UL, D71 )Useismd ZiREL T, HCOMP Dtz 1. 2. 3EEZZD.
PNRDITEIAXAY RPIORULED UTHTLIEEN (seismd Tld, #DT EHCOMP DT &RE. 17
BICHZDINIEIXAY FPOROEKRICZDEY) . Uik 1 OXAMEROED . 7L 1 FIROEERDEKD
[CRO>TEHMIABHERDIETTY. LEEURHABETOITSADBEINCHBILEIDT, 1—F—
FZF 22K AFBFIE TR EEDNZNNKDICE>TNET., TYTILELT, TAILY ¥demo
¥synth_SN100_18mGamR0O.8RVO.1N6 IZ[EW K DHD/ T — D seismfile DD

(seismd.1station I£&) SNTNFET. ZNZN seismd CVNDBRICESBRZA TERFZRALUT
AN

6-1-1 PHENKH DS X (Synthetic data DEEHA)

MENDBEIRODEHZEBIIZT & L TTD synthetic data ZDONDH UL,
1) WEIDRES (Y TTIL) DR

- WEIDBIFEREE (L—")—KRESTR) N'SHT D,
CRIFEEDEELTPUAICERT B,

- REZEEE - ZZRENICER THD.

- U—U—=RBESTRIFAENICERBRETHD.,

2) UL=U—=K - STROMERE
SZEU=U—R. STROIHEBREIROEDERDTT (ZNZNH. ) .
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1 gnuplot graph - oL

2

“rayl.d”
"love.d”

Phase Velocity [km/s]

05

Frequency[Hz]
0.18452, 0.6391%0

3) L=U—= - STROBEKSDE/ND—

L—U—=K STREFTEREUTCROMDOIDICPUSICASFIEBH UL, L—U—KR. STREEIC
ZNZNSHANSR[E—/ND—TERIDELFIUEN L—U—RESTRII/ND-NDREDELFL
2. BAERICIE. U—U—RESTRDIND—tbZE4 : 1 ELFH UL, T =) —ROKEENEIHEED
OiRMELE (CCTER/NV EMSITEICLET) [F1 1 1 OERELH UL, TNSDOERERINTNER
REICKSTF—EE LU,

4) 14X

U—U—= - STROYITFIVICIIROKXDIEHEZR DY IE—U Yk - JAXENAF UL,

- BRDBRERBED /1 AIEVICEBRETH D,

- BANICESTHD.

- VO FIVEFEBBETH D,

SNEEZUD, NS, EWBAEEIC1 00&ELT /A ZADND—Z5t8 L. L—U—K. STRTHER
SNDIYTFIVICNMAZEUZ, BBAY_277)VICIE NS LLEWNWSABEAEBE LE TN NI SN LD
WHDTETT.
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$02

S06 ’ . 503 | 4
’ NP

\ o i X(EW)
\*.h ".rf

s05 T-+-—" 504 ‘

t 57K

- £ I RO ABRDGRIZE 3D —O A fiHkEH L)
L — USO8 —H GKESY) (341
L — ) —EOAEER - HEEhOIRIEHE1:10

6-1-2 EBRIEIBICBIT D5F L \5%BA

TOU5 LRBREOY A POTTRMUTO/INSA I ESRONEITDT, HFFOIRXY LESEICL
TEHARBEZECADLSIZSN,

Data directory name [demo/synth_SN100_18mGamRO.8RVO.1N6] > <—F—=8T 71 )LZ&E)
THBDIAINIBEADLUTLZEEN, TAILSDINZL T/] TP TLIEZE)N,

* Execution parameters

Do spectral analysis [e.g., Calculate phase velocities and other properties of surface waves]?
(y/n=1/0[1] <=COATY 3 V&1 ETNIEZNRD FIVEITOMBREDBINERTINZE T,
Preprocess the data”? [This includes elimination of the trend (including subtraction of the
mean as a special case), application of tapers, bandpass filtering, decimation and correction
for differences in instrumental response] (y/n=1/0)[0] <~CDZATY3vE 1 EInld. =%
DFINENEITSINET.

Automatically select data portions to be used? (y/n=1/0)[1] <ZOFTY3VE1 TN
ANRD FIVEEICAND T —SEnZEET —SHh 588t (BEEPILTUXLAORBIRICHES)
L Tsegment 771 IUDVERSNZET (segment 771 ILEDT#—V v FITHS) . BEOED
BOEBRTICBNDNEBD TRUEVNESIE segment T 71 ILEBDTERLTCZOATY3VEO
cLUTLEELY,
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file:///C:/Users/cho/AppData/Roaming/Microsoft/Word/bidodl_alg.html%23セグメントの自動抽出
file:///C:/Users/cho/AppData/Roaming/Microsoft/Word/bidodl_5_1.2.2.html

Delete temporary data files? (y/n=1/0)[0] <CZOATY3avaE1 EITNIE. T—FNEBETEIC
RICSWEBITERE—BOAND TPl - OT TP ER LU TCERDERT —FET -~ LET, 0%
SEINTORPERT - EERLZT,

Plot analysis results? (y/n=1/0)[1] <COATY3avzE1 TN BIfERNMEEINETD,

* Basic parameters

MURDINSA=DEANT DT, ZTOTSATOIRD RIVEEFFERIVUNSA—FBEDIVE
BUTRNTTREL,

Duration of data segments for the evaluation of spectra [s] [10.24] <X ~V#ERE (B0

XY RS [CANWDEIXYEE () TY, (BIXVERERE) / (TYTUVIJEBEER) THE

SNDT—HINA Y D2 DNEZEERSRVNEE. FFT WIBIFIC 2 DRNEF(CRDXDICEERIC

OfFBHENFT BFHEDEDICIE2DNEEICEZDLDICEEREITDONEEHTI) .

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

all segments simultaneously [10] < 2ZXRD RUVETE (BT XY FEIEE) ICANDTEI XY R
(BB TI, BIAY D PAIICERESNTNDECIXAY FMEBAZDRDIKREIEHENO
(BO) DPADSNEBRE. MTB—0BIXYFTEIXAY FEHTS (RENICEIT XY FEBHEUS
NEWNWDTE) | EHRENFET,

Band width of the Parzen spectral window [Hz] [0.3] < XZXZ ~IV#E (EEEE) [CAND
ARD IV UNILEY) D4V RODIEHZITY, O (BO) DADSNEBSE. T+ Y ROIEHN0
(RBRICZRD IV Y ROERBNVSENENDTE) | EMFSINET,

* Data file and array geometry

A preexisting seismfile demo/synth_SN100_18mGamR0O.8RVO0.1/seism.d

(for the data file names and the array geometry) has been detected. <771 DIF X 1),

RERRD. YT Y OBEEREYT —5 2 7 )L ¥seism.d [CEe&EH L TRNTLEE), ZIZELTm

TPAIVBBDOSRTNIE. 4 V85T« TICERSNTEINICERSINET,

citation begins here

HCOMP 3 (1 ud/ 2 ns & ew / 3 three components) < BFEDEDZEEA L TS0
(HCOMP #%[CZBMITZANT 1. 2, 3OVNTNHZEEEA)

#DT 001 <FBEOT YT VIERERESA LTLIEEL) (H#DT ORICZEZENMT T EANTHFEZE

EA) .

0.000000 0.000000 SO1d 1 <AENS xEZE (km) « yEE (km) . 7—%
D71IL&E. 1HO0DEHE (PIMRICZITDIHET)

0.000001 0.018000 sS02d O

0017119 0.005562 S03d O

0.010581 -0014562 S04d O

-0010579 -0014563 SO05d O

-0017119 0.005564 Soed O

Notes

G%1) TOFRREIC THI ZDOONIEIXY EPORCROET (HCOMP, HDT &F<) . FETn
S5OT—HEREINIDIREBEIEBNFEA, T2, BEICEFHICERNZRIT TN EA,

(%2) PLAZ2BlId ey —HN2BDEE, EH0N—HehhxR, BOD1 DZ=MELICEE
UZEDEEBZR, T—9771IEOERAINELHZ 1 XU 0 ITIRODDITTRSL.

(%3) PLAZBRIDEYT -1 EDBRE, T 7ILEBDOGRINELRZ0, 1 DES5TE
NFNFEAH/NV ARD FILDOHDFESN, P REBFSNEEA).

(%4) 3 HDEHEDIBS(COMP 3 DIHE), —BEBDT—FITDIT 7+ I)LZRBNT H/NV ANRD ~ILH
STEESNET.

29


file:///C:/Users/cho/AppData/Roaming/Microsoft/Word/bidodl_alg.html%23スペクトルの推定
file:///C:/Users/cho/AppData/Roaming/Microsoft/Word/bidodl_point.html

6-1-3 seism 271 )L

nE
PUATRET —IBDBIOT YT Y IEERERES R UIZT 71 b,

271IVE
¥ =85 # )LY¥RESULT¥seism.d

J7x—Nvhk

HCOMP 3 (1 ud/ 2 ns & ew / 3 three components) <—KEDOBDZsEAL T ZS0)
(HCOMP &lCzzaN I TEANT 1. 2, SOWLTFNHESEA)

#DT 001 <KBEOT YT VIEBEREBESRA L TIEEL) (HDT ORICZENT TEANTHES

A .

0.000000 0.000000 SO1d 1 <AENSxEZE (km) . yEE (km) . 7—4
D71I)ILE. 1HO0DEHE (PIMVRICZITDIHE 1)

0.000001 0.018000 sS02d O

0017119 0.005562 S03d O

0.010581 -0014562 S04d O

-0010579 -0014563 SO5d O

-0017119 0.005564 So6d O

Notes

(X1) fTOMREEIC TH) EDITNIEDIAY PO RIBZEDET (HCOMP, #DT k<) . FeCn
S5NT—Z@EINTDIEBRFIBNFEEA. FE. BEBICRHBICERNZRITTNEEA,

(%2) PULAZBRITD YT —HO2@EDIES, E6550—HZRha, EDD1 DZMAELICHE
LIEBDEEBR, T 71ILEDOGRINEEHE 1 BRU0 ICIRDDITTREL. PLEERTD
UMD ZEDRE, BRALIC2REPINGENTPLUIREESZTSPAC, HOZBATDIES
SRINTHBLDOREREEZATCCCALEBRITDBEED 2 BENEZSNET.

(%3) PULAZERITDEYT DM EDES, 75771 ILB0ERAINEHZ 0, 1 DEHE5TE
DNFENFBAUNDT—=ZARD RIVBEE H/V ZRD FILOBIDETESN, PL1NBESNFEEA).

(%4) 3 BDERDBS(COMP 3 DIFS), —BEBDT—FTDI 71 ILEBINTH/NV IRD LA
RETISIAESER

(%5) x (y) BEINTICA—DEZANDEBENIC/\ RFILT X FAEBSNDE—RERDZET.
Z0BRE, IND—=ARDFIVBE, RIB2EIC—-U VR, MBENTESNET. JbE—UYRENME
=3 1 BEDOT—VICKITDENGTESNIT.

e.g. \FILT A ~DIFED seismfile MDicti Bl

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

6-1-4 segment 2 71U

nE
BRIET =D SIBEINECIXY FEDERULIZD 71 )b,

271)&

BT —YDOBRDICED I P ILENRBDFEITOTTEFRLIEE,
SEET =D EFBIDHDIHBE—¥T—5 D 7 JLI¥RESUL T¥segment_zd
SRR T =S DIKESDHDIHE—¥T —5 D 7 JLI¥RESUL T¥segment_h.d
SRIET—IDBSHMODIDBE=XT —H D # )LI¥RESUL T¥segment_3cd
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J#—=Nvhk

115 <—=28IAVHH
1024 <BIXVEER
001 <—RET—5DYYTUVIEHHER
0. <1 BEDO LI XY ~DBIBEE
512 <2FBBOEIAY DRIBEH
1024 <3BBDOEITAY HDBHIBIH

DEDIC, —73FDOT—HZRIL TRV, HEICIBICERNZRITTNEEA (EEU1 TBIXEHY
MR .

6-1-5 £HhI7 71 I)LE (RESULT J2#/)LFDDH)

1020 - ony e NBEOEITIAY ISR =T DERTERDPA > TND I #ILEY
ave gnuplot DBEICBWSNET—=FT 7L (1. 2. + + - DI A LI RDBITFERDMH
ORI DARETAILS

ROr.d AE EOERIT—4 radial DD O RT—'J TR

ROrdlog ROrd &I DEHOTOTSADERITOYD

R10d PN DERIT —H radial DD 1 RT =) TIREE

Rird LA EOERFT—4 radial DD 1 RT—1J TR

Rirdlog Rird &I DEHOTOTSADERIFTOYD

TOrd AR L OERIFT—4 tangential DD ORI —J TIRE

TOrdlog TOrd &I DEHOTOTSADERIFTOY

T10d PN DEREIT —4 tangential DD 1 RJ—1J) THEH

T1rd AR L OERIFT—4 tangential DD 1 R —1J TR

Tirdlog Tird ZETDEHOTOTSADERFTOY

Z00d PIMNRDERT—SHUDBRDD ORI —1J THEH

ZOrd AALOAT—SUDBRDDORT —J THEH

ZOrdlog ZOrd Z{ERRT BIZHDT OIS ADRIFOD

Z1rd ABALOAT—SUDBRDD 1 RT —J THEH

Zirdlog Z1ird EERRT BIEZHDOTOT S ADRIFOD

wavudd seism J 7 1 VICEESNEZERADDT—F I 71 I)LDIE—, H/V AXRT LD
HECANSND.
wavns.d seism J 7 1 VICEESNEZERADDT—F I 71 I)LDIE—, H/V AXRT LD
HEICANSND.
wavew.d seism J 7 1 VICERESNERDDT—I T P71 ILOIE—. H/V AXRT ~ILD
HEICANSND.

dummy  gnuplot TS DJZELEBICAND, RICEEEBRLTVWRNIZ—=FT—=FT 71,
inoutmkercle_centerhd DIMROT —J) TRBERDDBEDODANT—4 OKEBD)
inoutmkercle_centerzd IhsaD T —J) TIRBEKRDDIEOANDT—S (UDBED)
inputmkercle_circlehd MBELOD = TEHFERDDEDANDT—F OKEGED)
input.mkercle_circle.z.d BELOD - TEHAERDDEDANT =S (UDBD)
logfilemkercle_centerhd SIhRD T —) THEEERDIEDTOTSARITOT T 71U OKIER
baD)

logfilemkercle_centerzd DIMWaD T —U THREHEERDDIEOTOTSARITOT I 7))L (UDEK
baD)

logfilemkercle_circlehd HEELOT = IEHERDIBOTOTSARITOT T 71U OKERLD)
logfilemkercle_circlezd  HALOT = TEHERDIEBEOTOTSARITOT T 71U (UDBD)

message.sh HEERGTIDIRICENT DAY E—IENSDDD/INS XS ESTHEE
271
input.chk_seism.d PLAT—ADEREF T vIITDIOTSARBOEE (AHD) J71)L
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plot.gnplt gnuplot ZREEN T DREDOVYO O (BRITHEERR)

wavplot gnuplot TRET - EHRB I DEHICESINET—IEANDIEERT «
Lok

plot_wave.gnplt gnuplotZigl g DY o0 CRIEZA)

segment_3c.d BHRST—INSMELEEIX Y hESRUIEERIXA Y TP

segment_3c.dhistogram €I XY FOBEBEICAVZERMS DEX RIS A,
segment_3cd.gnpltdat  gnuplot TRET —S BT DICOHDIEERT—FIT 71

6-1-6 BHI 71 )LEE (RESULT¥ave 72 )LFDDHE)

AmpRV_Rd U= —ROKESNEHLBESNDRIBLL IEED)
SD1e_SD1ed /NDO—2ARD ~UVBEREH GIEEE) . HFE seismfile [CEEiSNET—HZ LD

SIBIC No.1. 2. « « - ELEEBD. e n. uldEA. mit. EFEDERLTND.
aveinfo BRTISEROEEI DI FIICRIT D AM L5768

nsr.d S0EEMDN SLE )

nsr_h.d KEBIDON SEE (XTI

nsrlim_cca.d CCAZEDMBRENSEHE UZREN S (BXISEDHFSHEEZS5%EHRE) G
HIELS)

nsrlim_ccalwapxd nc-CCAZEDIBRENSETE UZREN S (FBXISEDFSEHEZ S5 %%
) IEES)

powratio_ R2L.d KEFHD/IN\NT—ICEHDLU =) —EBD/ND—DBEG XTEED)

spr_hv.d KEE) OKE2DD/NT—DFD) EBBIND/NT—t T
vel_ccad CCAZEICKBL =) —BDOMERE

vel_ccalwapxd nNc-CCAKICEKDL—1)—RONERE

vel_hOd HOEIC KDL — ) —RDAIERE

vel_h1d H1 SEICKDBL =) —RORIERE

vel_spac.d SPAC EICK DL —U —FDOMIEERE (ZEBCEEEREHREZ I TILOEERTIHE
UTIE#E8)

vel_vd VIEICKDU — 1 —RDORIEERE

velh_cca_minus_L.d CCA—LAICKDSTRDOAIBERE

velh_cca_minus_Rd CCA—REAEICKDU—")—RDRIERE

velh_spac_minus_L.d SPAC—LAEICKDSTHROMERE

velh_spac_minus_R.d SPAC—REICKDBU—) —RDOAIBERE

velh_spac_plus_L.d SPACHLAEICKDSTHOMERE

velh_spac_plus_Rd SPACHREAEICKBL =) —RDLIERE

¥UEDT—HT 7LD, 2. 3FCIE. BERE. BT XY FCEBRBROTE, ZERENTES
TINTNETD, FREUIHEES BNES) OF—FICEALTIE. 1. 2. 3. 45ICZN2NERE.
Ty, EH—IZRE, EHHEERENRBISINTNET,

6-1-7 BHI P71 ILEE (BRIDEED )L DDPH)

coh2d #HEFNDOXRMAT—FEPMWRDT—FDIRI2EIE—L VR

nsr.d fREEDN S

nsrlim_ccad CCAZBEDRERENSETE URIRARNSLE (FBXIEREDHFSEHEZ 5% ERE)
nsrlim_ccalwapxd nc-CCAZEDIBRENSETEULRANSL, GBXIEREDHFBSEHEES%E
B,

nsr_h.d KEEIDN SEL

pow_hoised DIl - E8BEND ./ 1 XD/ T —

pow_signald HINR - S8BEENDY T FILD/ND—
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AmpRV_Rd U —1—ROKEEEEENDIRIELE
powratio R2Ld KESFHD/IND—[CEHHBLU—1—=RKD/\D—DEIG

spr_ccad CCAKEICKBLU—)—KRDOMBRERBEICEBNDANRY HIULL
spr_ccalwapxd  nNc-CCAKICKDL —J —ROMBREREICABNDIANRD ~IULL
spr_hOd HO JAIC KDL —) —RDLUBREREICHAND AR ~IUEE
spr_h1.d H1 EIC KDL —) —RDOMEREREICHANDANRY HIULL
spr_hv.d KEE) OKE2RDD/NT—DF0) ESEED/ VD —LE

spr_spacd SPAC EICKBDL —) —BOREREREICANDINRD ULt (Z=EBCBRIRE
EZAVIFIVDOEZ CTEULHESR)

spr_v.d VEICKDBU =) —RDOMEREREICHAND AN ~IULL

sprh_cca_minus_L.d CCA—LAICKBDSTROMBREREICBINDRINRD MU
sprh_cca_minus_R.d CCA—REAICKDBU—)—RKDABREREICHANDANRY ~ILLL
sprh_spac_minus_L.d SPAC—LAICKDSTROMBEREREICABNDANRD ~IULL
sprh_spac_minus_R.d SPAC—REICKTBU——FKDAEREREICANDANRD ~JULL
sprh_spac_plus_L.d SPACHLZAICKBDSTROMBEREREICANDANRD ~)ULL
sprh_spac_plus_Rd SPACHREAICKDU—)—RDMBREREICHANDANRD ~ULE

vel_ccad CCAZEICKBDLU—)—KDOMBERE
vel_ccalwapxd nc-CCAKICKBL——ROMNERE
vel_hOd HOEICK DL —1) —RDOMBEE
vel_h1d H1 EICKBDU — 1) —ROMEERE

vel_spac.d SPAC EICKD L — —FDMiERE (ZHEECEEREEA U I FTILOEETHE
UIEisR)

vel_vd VIEIC KRB =) —BDOIHERE

velh_cca_minus_L.d CCA—LAICKDITROMIBRE

velh_cca_minus_Rd CCA—REAEICKBLU—"J—BDOMIERE

velh_spac_minus_L.d SPAC—LZAECKDSTROMIBERE

velh_spac_minus_R.d SPAC—REICEKBU—) —ROMEERE

velh_spac_plus_L.d SPACHLAEICKDSTROMIBRE

velh_spac_plus_Rd SPACHREICLKBLU—1—BOMERE

xlint  MREHIBICAWND IS YTV TT—5

infile.estspec.d ARD SIVEE (P LB OBEDODANDT—H
infile.estspec_hv.d ARD IVEE (H/V) OBOADT—H

infile.estspec_psd.d ARD FIVHEE UND=ZRD RIVBE) DEBEODANDT—H
logfile.estspec.d ARD BIVEE (PUT 8D OBOTO00SAEFTO0
logfile.estspec_hv.d ARD FIVEE (H/V) OBOTOISAEFOD
logfile.estspec_psd.d ARD FIVHETE UND—=ZARD RIVBE) OBROTOTSARGTOT

MRIEPUA BDREODANRD RIVHEERBR, BlZIE. Z1r R1rd [ZZUD gD - 12X - BAFT—4
EC Radial (R) B - OR - BAT—FEDDIORAARD RIVBEERT,

ROr_ROr.d ROr_R10.d ROr_R1rd R10_ROrd R10_R10.d R10_R1rd R10_TOrd R10_T10.d
R1r_ROrd R1r_ R1rd R1r_TOrd R1r_T1rd TOr_ROrd TOr_TOrd TOr_T10d TOr_T1rd
T10_ROrd T10_TOrd T10_T1rd T1r_ROrd T1r_TOrd T1r_T1r.d ZOO_Z00.d ZOO_Z0rd
Z0r_Z00d ZOr_Z0rd Z1r_R1rd Z1r_T1rd Z1r_Z1rd

MTIEH/N OBECANBD—F I 7L UND—=IRD RIVBE) . BIZIE. wavew_wavewd [FE
WEKDDINDT—=ZARD FIVEBEZRT, H/ VOEECIE seismfile TEAS—FBBICEdsNZT—4
DELSNS.

wavew_wavewd wavns_wavnsd wavud wavudd

MTRIEIND=ZRD FIVBEOHTERR., HIZIE. SD1e_SD1ed & seismfile TLHS5—FBI(CEH
SNET=IDew BDDINT—=IRD FIVBETHDCEEMNRT.

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_SDbe.d SD5n_SD5n.d SD5u_SD5u.d SD6e_SD6e.d SD6n_SD6n.d SD6uU_SD6u.d

6-1-8 FEDOBMMADEHD1 PTO0—F

ATOTSLATHEAULBRAISED1 DTHDCCAEKEIR. SNEE (YT F)vE/ A ZAD)ND—Ltk) 1
RVWRETRIFRICRVREDRERINTDCENTEET, BENPUABLIC/ 1 TRENHDESNEL
DNRDBDNDIITIN, NBOEFTOEXESEOHDHEMTHEID ./ XREIY FO—-ILIDELER
#TI, WE—DIAERLR. ST ZADINEW TRINPLA | ZRBNBCETLLD (FICBLEHEOD
PLABRSIEDECEEHAE (1 50128) ([CZORNTHRRREZRDCERPIBRZRITFTI) .
by IR=IDEETIE, FEHMDIFH30cmDPLAZRNDCELCIDBNSNEEEIRULET
I, CDFPLATIE 10000 =82 D SN LIS SNE LD, ZDHRERP L 1 HED 500 BEEB2D
REDEIUECRDFIUEE (GIAXBEI6D .

6-1-9 /NS AX—=HEBEDIVY

ATOTS LA TEAULCBRAISEDRHOD 1 DIIRREBIAEETI ., ZNEENIITOHDERI/IND
A—=HDFREDIVE, EBITIERYFHERDICHICHBETSINDICIAY FROFLEANTZENETS
BETESMABDCETT, Nl IFERE/ 1 XTBRSNDHRARENSZDEITAY FEMET
BEDICENTHD. ONWTRARD FILDA Y ROICKDIEBIED/NY FigZa TEIRDLLIDE
ZUEELET, IRDT BIVDA Y RORNAPRAORALERD., RRERHBOEN CTIIFBICERTEE
[CI20FET (GIAEXXBIED .

6-2 BINEBDTTE

BIDO TlE. LA T =% (FEE/N\NFILT—5) BHO—IRELUT. MTROXDE8T =5 DiEN
TEFEI.

1) RLYE (BRERD) DIFRE
BREO OB RZIRBERNICEILT DR ORHBE. TOXEZNDIRNTODCET, ARD
IWERITICAND I XY FEXDBIICKDZIBHETEDIREMEN DD XT.
2) BEOT—=/IN=JVT
INYRINZD 4 )W —ZENTBDRODEEE LT, BEOmROIRIEZ AA—XICOIDENITE
9.
3) NNYRINRD 1)L —
T —=ENMIT /1 ADZVERHEFZRZENY FTDCEICKD, ARD MVEFICBNDE
TXY FZERDBEDICKDZIBETETDIIELDHDFT.
4) F—HDE5IE
ARD BV DIEFREICES LUET. B5IEICK > T —YDEAKRETEIEN Y fSNFTI NN
RN OIRE R FIEICHIT DBMITBEIZEDD I A.
5) HRRFMOBEDMHIE
HEESMBIFUENTF v YRIVCEICRBDLDOBEBRY AT ADRREZDEXTEP LB TE
FTLA. BBEBEOBEZRIETDCEICRKDPLAT—HELUTERADRDICZDIEELDH D
*9.

HTBIDO ZE ST, EMOVRENSTERDICHICET 16-1 PL1T—IFADTEI 2CE
<EEL. CCTRTET —H¥demo¥HDLOOO 2 ZR N TRIVIEDEI D DHZRALET. CDFT —
B (3¥demo¥HDLOOO1 E@HkIC (HDLOOO1 M&rBEIE 6-3 /\FILT R DT EZSIR) . [BEVAFE
OBOBHBELINSIENZENTY. HDLOOOT EEBICHURIE T TREFESNICEDTIN, TDE
BOXDICHEFTDHUBHIERDFT.
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0. 7.29 (%)
@

€] i ,,th\ :
TrEaser N8,/
NNW32 t~2®ﬂ\\4

HDLOO0O01 HDLO0002
ZFNTIE
runsh demo/HDLOOO 2 /param.sh [RETURN KEY].

ELUTHRAZERIB LTRSSV, F+7)?7007T MPreprocessing the data? (F—5DZRIMIELET
H?) 1 EBRENFEIDT. Ty (FLY) J EOBINIE. T—HICHNEEBRIDCENTEET.
COTFTETEIRNTT 1 72 FDEBEEFZIE. RTICROLSETEHHATOY FSNDEBNET., C
NIEFINBEMNTDRIDA ) I FILFT—HTY.

M chuplot graph E]@

NORMALIZZED WAVEFORMS
(Rezampled at 01 [] for plot only, by variable di_wavplot in script/setpar.sh)
Pluzes indicate selected portionz
(/demo/HDLOO00Z/RESULT /segment zd)
Duration of each seement 1024 [=] Total number of segments 52
Mumber of segments for averaging 10 > Repeat calculation & times)

SR dUD] ———

S05.dUD] ————

Sod.dUD] ———

S03dUD] ——

so2.dUp] ———

s dup] ———

] a0 100 180 200 280 300 380

Tirme [s]

314128, —52475.5

CCTHAPOTICEERA Y E—INRRSNIITDTHT ZI—FH F L.

aans
Do you want to preprocess the waveforms? [y/n]
[This includes elimination of the trend, application of tapers (and bandpass filtering and decimation if necessary)]

NOTE: The original data will be moved to a directory named “originaldata”, which will be automatically created by
BIDO under the directory where the original data files are currently stored. Instead, new files with the same
names as those of the original data will be created to store the preprocessed data. (The seismfile will also be
moved to the directory “originaldata” as well, and newly created by BIDO under the directory where the original
seismfiles are currently stored. This is necessary because the preprocessing possibly involved decimation.) The
original data files will not be overwritten (destroyed) by BIDO. It is strongly recommended, however, to create
backup of the original data files to avoid their accidental destruction.

Type “n” to skip preprocessing.
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[BAZER]

AILEEZELETH ? [y/n]

[CNIZIEPLURBRE, T—/A—DFEA WMELSIENVRIRR IR  BEIEL) AEFNET. ]

EE AV FILT—ARIL originaldata ELVSBRTD TA /LA (BIDO [CK-TAHYSHILT—E2IT7(ILDBHZ T+
IWEOETIZCEBMICERSNED) IZBEISNET. TORDYICHISFILT—E2DT7A/ILAERLCEFID
T7AILDBMER SN TRILIEEH DT —EN B IS E I . (seismfile LEIHEIZ originaldata ELVN3TAILA [ZFEE)
SN, HED seismfile NBEWTHDIAILFITEBERINET. CHIETFTREBICKYER T -2 TS
ERRRA L H LA RN HEMNDTY. )BIDO ITE>TAHUSHILT—ET7M LD ESND (EEEEND)
LIEBYFEA. LHL. FHETITHUSHILT =277 ILENSAREMZEZ TV IT YT EHTHLZ
LEBLENOET.

OaFT

CCT ly) EABTNIE, FIBRERITIDEHDYT 1 POTHBFENEI. T TlE ICorrect for
the difference in instrumental response? (M4ESINEDBEZZEIE LZEIN) 1 IC nld .
Bandpass filter? NV F/INZAD 1 )L —EMNTEXITH) 1 IC Tyl EBZBDCEICLFET (S
OIBEDIBIEICDNTIFIROTRDIIOTHALEY) . EEFHARIOSEZRRADAY 42
(imitt &ZN2N 1. 20[Hz]ICTBDE. ROKDBRIEERDX v 2—INDRRKSINET.

<PREPRO>

Correct for differences in instrumental response? (Elimination of trends, applic
ation of tapers, bandpass filtering and decimation are included automatically) [

von]

n

Bandpass filter? (Elimination of the trend., application of tapers and decimation
are included automaticallwy) [v-n]

¥

Type the lower frequency limit [Hz] [this should be larger than 0.0976562 Hz] »1

Type the upper freguency limit [Hz] [this should ke smaller than 50 Hz] »20

The pass band is set as helow.

S *
“FZ F3+
- +
—————— * *————-——-» Frequency [Hz]
F1 F4
F1: 0.909766 [Hz] (automatically calculated)
Fz: 1 [Hz]
F3: 20 [Hz]

F4: 23 [Hz] (automatically calculated)
Proceed with preprocessing. OE? [vom]

=

lyl EADITNIE ROKXDSBEIVIEBEHDRENRTINTT. /NY F/INZT 1)L —DRRICK D,
ZUIFILT=FICRSNEIRD (BHUORBEHKD) He<Zo>TNDTENDHDET.
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M shuplot graph

MORMALIZED WAVEFORMS
(Resampled at 0.1 [5] for plot only, by variable dt_wavplot in script/setpar.sh}
Pluses indicate selected portions
{/demo/HDLO0O002/RESUL T /segment_zd)
Duration of each seement 1024 [z] Total number of segments 32
Mumber of segments for averaging 10 > Repeat calculation 3 times)
o R NS e et U e e SmB.dNE]
A s Mt e e e e ssdNS]
AR N R s b A e e E04dNg] ——
i RN N S03dMs] ———
1t ol i e S So2dNS] ———
Ly sOTdNs]
B o SOBJEW] ——
R e e e S b e e sosdEW]
| L e
WWWMMJ d R e g S04.d[EW]
L " YTy T P
R Y N e e SIEdEW] ———
R R N R s e T Ty R = E—
At AN s b SO1d[EW]
0 50 100 150 200 250 300 360
Time [s]
405,796, — 148718,

INYRNRD 1 I —OBRBICUTIE. FUY RIRE. T—=/N\=U VD, BSIEN8FMICEEND
TREBZO>TNEY. T—/V—[F cos BT, T I =)L +TIEBEHOMmiR 5%DED BRI DKRDIC
BToTCVEY. T—/\—DEIG(E¥script¥setpar.sh M tpend ENWSBHTEETEET. VY R/
TIP3, FiE (1978) [CLKBFIEYTD - T — | (EUvTILEEHEE) @A TH)
FI. T LY —BE%IE. SERBEONY FATDEBSELTCEINCT—INESINNET (EAR
RBIZEEY) . TORATRIAUIFILTF—ADT YT VIERERREIE 001 MTIH. 20~23Hz
MEDBERERHHEIRED 1 ILI—TEELTNEIDT. BT VIHEERN 002 WIZhH5r
FAREREN 25Hz EBBDRDICT=IHRESIHMNTNET.

=T TCT¥demo¥HDLOOO2 MRICH DI 7 1 IV =t#Es U TCHEL LD, ROKDICIEDTND
CRUET.

— ! 5|
i - .
6@" |« O—fL TR (C:) » BIDO2.0 » demo » HDLOO0DZ » j&,] HDLOOOOZ BT £
| — -
I7AIF) |EE) FTw(NV) Y—ILT) ~LI(H)
BHE v SATSUISEN - 25~ STAE FLWTA LA — H#ay O @
b3y BRICAD | originaldata
). RESULT
- » w param.sh
a5 173U Yo
> 3 [ 2 B o8 = 501.d
> [ EOF v ) 502.d
B BT S02.d.u.correction
[» Jﬁ "__5:1_:')\)-,; £ Sogld

a8 O —5—
> @ O—HJL Tt 24 (C:)
> A 2—A(F2)
b e A 2 —A (K:)
» L af-share2share (151
> @ share (¥¥L5-CL1AE) (

G Ry hI—2

16 {E0IER

S03.d.u.correction

| S04.d

504.d.u.correction

< S05.d

S05.d.u.correction

) 506.d

S06.d.u.correction

| seism.d
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F14POT7DXvE—=I®0. originaldata EWVD T A IIDERSINTNDCEDDHDFET. BE
DT =T P IVNEINTZDDICEEEIN. CTICHDT—F T 7)L SOXd IFINTHBEHD
FT=HEBOI>TNWEITDTTERERE) (seismd E@HETY) .

BB DD E, BREOBAICNZTBY

Do you want to preprocess the waveforms? [y/n]

RILBZ LEIN?)

EVNDXYE=INRRSINFET. ) EABDTNIEZRODRT Y TIEHOEARBRITIEDS CENTES
9. Tyl EADTNISAETEGNEBEDDEITCENTEFET. IHENHBENMUEDRDRUE. D
originaldata &\ DD # LA [CIBINESNE B ET =Y DERAAH i) BINIE, i) T—F T2 /LFNDE
D GBEHDEHET—F I 71 IIEA—/IN=51 Fand) ENWSFIETITOHNEY. LEN>T.
S POTTINTOFIBATYa VICXHUCGBRAET (Ml ) EsITnd. T—=9EF7UIF)IL
ICRNZET.

S+ POTICKBENBOTO—RBUTROLDICEEDHSNFET.

| Awwrvspors |

v

NO

AIAIEE T B0
(pUrEETHY)

YES

BEEEOEEE :
RETED

YES

DA F IR0 A—%

WA R4 E—= )
DA D EERIC A

YESETE . \L YES

TFLpEREFETED (L AERETED
D E BRI CVESETED. DE B CVESETEB.

FLFERRET B0

y VES
[5—) {—H0I8 |75 (57— —R0FE |75 S A9 (RIAIEGL)
BN TVESETE B BE :vEJs/(‘:f&é gﬂg{]\l :rf%i%g l
| No

RO R

FNIFITF =877 A )% ydatadirioriginaldatal CHEE) GEENEA THNUEEI THLALY) |

l

¥datadiréoriginaldata® 741)2 LT — 2 CRILER (F LK R, T—i— v F
N2, FER | RERISEOTREFHEDIE) ZEAL. ¥datadirl SIEHT —2%EEL

J

| mEEsERORT AR
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HRFEOHEDMHIE

HDLOOO2 D #ERICIZ. HDLOOO1 MIBE (6-3 /\FILT R ~DTEDRITBRESIR) £F
RICF P YRIVBES 3 (T 5T 71)LSO3d) DRHERHEICHOTF v VRIVERSDIERNRSNE
CEEBNET., EDV5F v UYRIVBES I ICEIMMERSDMBEET DRNDDIXLIICRZFET. DX
SIS, HENERBEIT DN (HDIERBIREDS L >EULHER) [CKO5TF. BICHEDTF v VRILDILHE
BECEACLIBRD B NRONDESE. T—IBEARICZNEMELCRNEEDIDRNELDIC
BONZT. BIDO [FZDLDBSHEBTETDRDICIE>TNET.

T=HIDPAILDHDT # IV ICHEST DD CEICHBEDMBIRHEDBRERIET DICHD T 71 )b
ZENTHBNTTRSL. I 7 1ILEDRAIZ,

(=82 71I)LB) le n, u lcorrection

EZDZFET. e n, ulFZN2NEE. @i, L FERDCXTmLET. HDLOOO2 MFP—H-1TICA>T
1B T correction] EWVWD S5EDT 71 JVISHERDI »1ILTY. &I 71 ILORBIZ.
BRE F [Hz] RIBEE R (R T] [BZEP [ ]
EVDTVITHE>TNET., WBEBIDT—FDFFT ZAXRD M)LE Aexp (18) &9 &, @wIEEIG.
A/R) exp (1 (6-P) ) &EBDET. BERD 71 IILOBREZIAIBELTENTETA (1 REES
NEY) . HESOMBSEMOMEA TV 3 VE YES ICURICEBOSFB LI A ISRICHIERDD »
T1ILDB DO S ENEES. R=1, P=0 MMRESNFT.

D # )L ¥demo¥HDLOOO 2 [CIE T TICHIER D 7» 1 ILABIRSNTNET. CNESDOMIERD »
JUIE. HDLOOO1 MEEHTHER¥RESULT ¥ave ¥DIFINSTRES1_Xu.d & ¥SOXd.u.correction £0\D
BRICIOE—-LIZEDTY. CCTIRIINSDO HDLOOOT D#ERZRAT. HDLOOO2 DT —4 ZEHIE
LTHOSEBTLTHELKD.

runsh demo/HDLOOO 2 /param.sh [RETURN KEY1.

ELUTCBEBRMZERIBLTIEL. 1700 %&EsH. Do you want to preprocess the original
waveforms anew™?] ICXiUTC Ty] . [Correct for the difference in instrumental response™? |
[CXTLT Iyl E@BLTHREL, FIBICIE/NY RINZTD 1 )L —EBINICEINEZI NS, EFK
HRIRKIUBEARBEIDA Y EZ D (Iimi ZZN2ZN 1. 20[Hz]ICTDE. ROKDZERBIEDBD A v
T—IDRRENZET.

| <PEEPRO>
Correct for differences in instrumental response? (Elimination of trends, appli
cation of tapers, bandpass filtering and decimation are included automatically)

[v<n]

v

The data will be corrected for differences in instrumental response according t
o the file “#* .correction in the directory .- demo-HDLO0O0OO0OZ [When the file named
“# . correction is not found, the waveforms will be preprocessed but no change wi
11 be took place].

Bandpass filtering will he included automatically in the data processing.

Type the lower freguency limit [Hz] [this should be larger than 0.0976562 Hz] »
1

Type the upper freguency limit [Hz] [this should be smaller than 50 Hz] »>20
The pass band 1s set as helow.

E e *
<F2 Fa+
Y +
—————— * #-——————-%» Frequency [Hz]
Fl F4
F1l: 0.909766 [Hz] (automatically calculated)
F2: 1 [Hz]
F3: 20 [Hz]

Fd4: 23 [Hz] (automatically calculated)
Proceed with preprocessing. OEY [v-n]

_"-\I_
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Nyl EABDITNIE, BIIBNEDHSNTET, RIETOY D%, BE Do you want to preprocess

the original waveforms anew?] EEHNFEIH. BRICHESSIHSDOBEDHWIEIIFEA TNNBDT,
EADUTHREBITITEHTET. BRI,

XD =N VB

RDEDBEIIBRANGSSNTT.

o 5.

Power Spectral Density [u]

1e+007

1e+006 [

100000 [

10000 [

1000 ¢

100

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

Average(No1; 501.d)
ST.D(Not: S01.d)
Average(No2; 502.d)
ST.D(No2; S02.d)
Average(No3; S03.d)
ST D(No3: 503.d)
Average(Nod: S04.d)
ST D(No4: 804 d)
Average(No5; S05.d)
ST.D(NoS: S05.d)
Average(No6; S06.d)

ST.D(NoB, S06.d)

0.1

0.953873, 1.28303

Frequency [Hz]

RIB2EIE—L YR

08

06 [

Coherence value

04

02

Magnitude Squared Coherence [u]

veragghot.vs 6: S01.d.v5.806.0)

01

9.24130, -0.205837

Frequency [Hz]
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IVEIERS

- le=li=)
Phase Difference [u]
T T
Average(Mo1 vs 2; S01.d vs S02.d)
150 - Average(Not vs 3: S01.d vs S03.d) 7
Average(MNo1.vs.4; 501.d.vs.504.d)
Average(No1.vs.5; 501.d.vs.505.d)
100 T
Average(No1.vs 6, 301.d.vs 506.d)
50 T
™
2 =L
@ 0 i__ﬁ_____—____
=)
£
<
-50 T
-100 T
-150 T
. . L
01 1 10
Frequency [Hz]
0.586042, -252.798
- NStb
i = |E] 58 |

Noise-to-Signal Ratio [u]

01

0.001

00001 |

Nolise-to-signal ratio

1e-005 [

1e-006 [

Average(by No1&2: S01 d&s02
ST.D(by No1&2; SUW.G&SUZ_
Average(by No1&3: 501.d&S03.d "‘\i

ST .D(by No1&3; 301 d&S303.d)

(

(

(

(
Average(by No1&4. 501.d&S04.d)
ST .D(by No1&4; S01.d&S04.d)
Average(by No1&5: S01.d&S05.d)
ST D(by No1&5; 801 d&S05.d)
Average(by No1&6; S01 d&S06.d)

ST D(by No1&6; 801 d&S06 d)
L

1e-007
01

0.0335283, 0.000135344

1

Frequency [Hz]
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A Y3E—UY A ZDIND—ANRD B)VBE
I ]

o) S

Power Spectral Density of Incoherent Noise [u]

100000
10000 ¢
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0.462624, 1.62918e-005

EBDET. HBHEDBEDMIEICKIDF v YRIVES 3 (T 5T 7 1)L SO3.d) DORIIERHMEDRE
DORDFUAITERALCENDDDFT.

HERLER, 1978, BiibNT « IHIL - D ¢ LY —DBEEIERET, YDIBERIL, 31,112-135,

6-3 /N\FILTAMDTE

NEIVTZ EEF, INTOMEFTERQ CIBICTHNTEEICEFEZEE D, SRy AT ADMESEED
—HEGVEERI DT A LTI, N\RILT—YDEMIEL 6-1 PUAT—IBADTEDRS

FoEZ<E—TINDT. MHTBDO ZANBHRFFZESEC—HE RS, seism 77 JL(A6—

1-3)DBRETINTOMESER UNIBICEHET BT T, PUABIHEF SESEROFIBTRIFT
=FJ.

BzIE. N\NRILT—IBRTAODTET—FEY O YO—-—RLTBDO20 DI A IS DOTICHREREL. 7
LA T—ADREEREEFIBETEITUTHTRSL., COTFTETFT—FRIEBRAZOEOBHBELTHSD
CERTEBUZEDT. Oyo Geospace Corp. DLEFEYT— (HS-1 Geophone) 6 EZERENAZ
BRORBREDIVDI)—FEICREL (BE) . PYIJISA16, O—/N2D 1)L =Ny tFT7ERE
H30Hz2) &@LUl CLO—4 es8 TR LIZEDTTY.
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ZNTRRE,

runsh demo/HDLOOO1 /param.sh [RETURN KEY].

ELTT=IBEAICOIDODFI L&D, BRBRIE. PUMBAOBESEERIC. T2 )LIDTICHE
BEND RESULT VDDA LY [CIBHISNE T,

NFILT R -DBEBEASIE.

1e+006 [

1e+007 [

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

N 230447 N 249240

1e+006 [

100000 [

10000 [

IND—=2RD BIVBE
B .. A .M. .

Power Spectral Density [u]
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Average(No1; S01.d)
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Average(No2: 302 d)
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(
(
ST.D(No3; S03.d)
Average(No4; 804 .d)
ST D(No4: S04 d)
Average(No§; 805.d)
ST D(No5: S05 )
Average(No6: 506.d)
(

ST.D(NoE; 506.d)

01
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Magnitude Squared Coherence [u]

1
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fvs 3. S01.d.vs.503.d)
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o 06
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ST X
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ST.D(by No1&4. S01.d&S04.d)
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Average(by No136: S01.d3S06.d) ———
(

ST.D(by No1&6: S01.d&S06.d) —
L

1

Frequency [Hz]

ERDET,

INTOBEBANSIIERFEETHERIC U TCRABRAZTRAILCNEYT. CCTHORRERH
ElF. ¥script/¥setparsh @ freamax_ave EVND/IND X —F TEHRESNLE (T1 74/ FT50
(Hz). TEDTEEQTY) ETAFIEERUOSIBINSNEDDBEDOCETY., HEXIHRREDD
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ZVWESIE. ¥script/¥setpar.sh M autologscale_x EWNND /NS A =S DITBICHZSECALTIXY
P RUTRE,

RB2FEIE —L Y AOMEEDNBIE. Averagelby No1.vs. 2 ; SO1.d vs. SO2.d) ENDHDIC
RASNTNET., N3, BBRFEBS1 E20BOIE—U YR, BE (1123 L T2 ORBNMNEAT
NBIFEZIE) « FLEZNEBVTETEURNSED ) 1 XD/NT—DEEEENDEKTY. REES
1 &I seismfile DFBICENMNIZT—FICXTMULET. seismfile DT —FRFIBICEHZEES 2. 3. . . .
ERRVFET. TSTDNEID Moy Nol.vs. 21 DEDNEHRES 1. 2THDICEAZRLTNET. &
EUVDBENWKDIC, ZOEIC TSO1d. vs. SO2d] EVNDRDIC, T=FITP71ILEEINT LU TNET.
ave J 2 )LD aveinfo [CIFRFEHBSET 7 1 ILEDXAMEN RSN TNEI DT, ZH5ETER
T&EL). STD ¥R EZE (Standard Deviation) ZEKLUTNEY. EDOBRIFRBREKID. ZHEBES3

(S03.d MEesk : B OHIE—L Y ZAMEL, DEERICK U TRIBENRESNCENDNDET.

IRIE 2 BOE— L Y XOHEOERNELKIC DU TIE Bendat and Piersol (1971)%Xb Carter et

al.1973N8BERNFEY. NSLIIRIE 2 EDE—L YR (coh?) & :

S/N=(YTFIWDINT=) /(S 1 ZD)SD=) = coh? /{1 —/coh?}

(Carter et al, 1973) ICHHALUTSNLZSE L. ZOFEREEDKIURE. /1 XDINT—=ZARD ~
JUIE. EEBRDIND —ZARD FJVICNSLEZEECDCEICIDEE UE UL,

CNSOBBET—YE. PLIBAIDOEBEEBKRIC. RESULT¥ave EWVNVD T ALY ICADTNET.,
BET—SFDITPAIBERNBTECHBSICIZI Py ITIUTREFZLEDOTSEICLTRIEL. ZDD5
D1 DIZ. DIFINSTRES1_ 2ed EWSRBEIDI 71 ILHBDVET. DD 71 )L&IF Differences in
instrumental response DIETT. RABIE. RBS 1 (CXTT DB S 2 DIRIBLL ERTHEED

FERE F [Hz] #RiELE R (ERT] GAEZEP[ ]

EVNDRDICEARBMCEICHESNTNET. COIPAIVEBRIEEZTZDOEI U1 T —SEHD
EHDHBEFEDBIEICANDCENTEFT (AG-2 T—YDRINIEDTESHR) .

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-sguared
coherence function via overlapped Fast Fourier Transform processing: IEEE
Transactions on Audio Electroacoustics, AU-21, 337-34.

A6-3-1 HBHhI 71U (RESULT¥ave J# /)L DHE)

aveinfo BT ROIIIDID TS ICRET DAMIBRRBR LUV DI # LY (TSN TIND
D71 IWBDES BIZIE. MSQcoh1 2ed D1x02) &EF—HT 71 ILEDRTmER
DEBSNTIND.,

MSQcoh1 2ed #RIB2EFEIE—LU VR, 1 2 MEFH1 C20BDIE—U YR, e [IRAKDDTLR.

MSQcoh1 2nd #RIB2FEIE—LU VR, 1 2 BEFH1 C20DED3IE—U YR n [SEIEKRDDTIR.

MSQcoh1 2ud #RIB2EFEIE—LU VR, 1 2 BEFH1 C20ED3IE—U YR ulIETFERDDTLR.

NSR1_2ed NSt 1_2 [FiEst1 E20EOIE—LU Y ANSEHE UL EN DR,
e[IRAMDZRT. CTEFLD

NSR1_2n.d NSt 1_2 [FiEst1 E20EOIe—LU Y ANSEHE UL EN DR,
NISEILRDERY. UEFD

NSR1_2ud NSt 1_2 [FiEst1 E20EOIe—LU Y ANSEHE UL EN DR,

ulEETRDERY. UEFD

PHASE1 2ed  fufBZ£. 1 2 [JHESH1 E2DBEDDIORAND RVASETE UIZEN DR,
e [FRAMDZXRT.

PHASE1 2nd  fuf8z. 1_2 [FMES1 C20-MDITORXZANRD LA GETE UIZ ENDELR.
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file:///C:/Users/cho/AppData/Roaming/Microsoft/Word/bidodl_5_4.html

N It D&ERT.
PHASE1_2ud B, 1_2 [FHEE1 E 20DV ORIRD ILASETE U ENDELK.
uldETEDERT.

PSD_NOISE1 2ed 43— ULYR /AR (BKR/A1R) DQIND—=IART HIVEBE, 1_2 [FHESH1 &
20D —UYZADSEEUEZENDRIR. eldRAXDERY. GIEEE)

PSD_NOISE1 2nd A Y2E—ULYR /A X (BR /1R ODIND—=ART HIUBE, 1_2 [FHIEF1 &
20D —UIYZADSEHEURZENDREK. nlEEIEERDERY. GIEEE)

PSD_NOISE1 2ud 42— UYR /AR (BR /1R OIND—=ART VBE, 1_2 FHEF1 &
20D —UYZADBEHEUEZENDREK. ulFETHDZERY. GIEiEs)

SD1e_SD1ed BRECERD/IND —IANRD HIVBE. 1 [IHEFSES. e [IRARDEXRT. CIHEED)

AMPRATIO1 2ed EEET1 &2 MECEHRD/INDT—IANRD RIVBEDLL. e [FRAKD DR (XTEEH) |

AMPRATIO1 _2nd #EBET 1 E 2 DEEFHRD/INT—IRD RIVBEDLL. n [TEILED DR RTEES) |

AMPRATIO1 _2ud #EBET1 &2 DEEFHRD/INT—IRD RIVBEDLL. u [FETERDORK TEES) |

DIFINSTRES1_2ed 7 7 )L&ld Difference in instrumental response OB8. PHASE1_2ed &
AMPRATIO1 2ed DT —FZ 2FINZED. HESSHSIFEOBEDFIECFA
TJgE. e [FRFAKDDEIK.

DIFINSTRES1_2nd 27 7 J)L&(d Difference in instrumental response OB8. PHASE1_2nd &
AMPRATIO1 2nd DT = Z 25N ED. #ESHSIFIEDBEDFIEICTE
Tge. n [EEILED DECR.

DIFINSTRES1_2ud 27 7 /L&(d Difference in instrumental response OB8. PHASE1_2ud &
AMPRATIO1 2ud OF = Z 25N ED. eSSt DOBEDHIECRE
TJge. ul[FETHRDDELK.

XMEDT—=IT 7LD 1. 2. 3ACIE BREY. ©IAY FCERABROTN., REREDEIISN
TVNET, EEUAHES BENES) OF—FICELTIE 1. 2. 3. 4FCZNZNEREY. F19, ¥
II—IRERE. TIIHRERENEISNTNET,

XEMBE. EHREDDIORAINRD FIVOEMFIEDRBEESZZNENXBD. y HDETIND FILE
HIEDXBENRD FILORBZR LU TNET.

7. FRESDOYO-R

ER>

- COTOTSARY—REEEICEETERRLTNET,

- COTOTSLAEE=BITESRN TSN (B=BRZEHPHSSIIYO—RUTRSLY
- COTOTSAZEERLUTCELEEDKSBEEICT L TCESBEEREERSFTE A,

- COTOTSNEEHER - BEXAICEDBEIISBRIICHIICTEH SN,

- COTOTSLAERRICHER U THRRERART D55, BUISSIA (8Z3R) ZRRENLET,

LROFRICSTRVERZIIBDBEE e-mail ? FURZECEHRD L (B—O/N\TEDER - #HstDBE8)
DIHENET) « OKZD U v DO UTRE),

<Download>
P =14 T3 Windows & Linux [CHE@TY,
=R (2010.11)
Zib FREE
BIDO2.0.zip

V=T P7AIWARTITP1IL+TEST—S (21 MBytes)

demo_obsz.zip

EFFRBRDERT =55V TILIKSKB, AIST (BIBXE3,6]) D 2 s - £ET2 PL19D)
(42MBytes)

demo_obs3c.zip
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SEDERT =YV TILIKSKB, KIBAGIAXBIS)) D 2 i - £ET 6 PL1 D) (T4MBytes)

tez (tar + gz) EREEZY

BIDO20.tez

V=T P7AIW+ETITP1IL+TET—S (21 MBytes)

demo_obsz.tgz

EFRERDERT—S95 Y TILIKSKB, AIST (BIBXEN3,6]) D 2 s - £ET 2 PL1D)
(42MBytes)

demo_obs3c.tgz

SEDERT =YV TILIKSKB, KIBAGIAXBIS)) D 2 s - £ET 6 PL1 D) (T4MBytes)

XIDYO—RURP—NATDRENDSENDBNEEL, HhekFH ez ICEo>TVRNTENRE
DOUEUNDHOFT (FDYO— YA RCBNTHD LI 7L, TSHDOFRERKBICKD tar &
LTRESNTULED CEDNDHDRDTY) . ZOBEIIBEFZEtez ICBRRBUZETP—N1TEST
WOy DITNESELBRTESDERINET.

8. 514

CDOVD FZEBWTETLERBZRAKRT DHEE. [T1Z5IBULIELTHEHP
(http://staffaist.go.jp/ikuo-chou) NS5 YO— R UEEZHYD CTHENTUEETNEENTT,
BRIORBTIIROXEESIBLTREN,
—RRIB5R (2]
CCAE[1. 3.
HOME, H1E, VA, nc-CCAE[4].
CCA-L (R) . SPAC=£L (R) [5]
BN LA (6],
$hBEED NS LL[3].
KESD NS L8],
L —1J —EDKITE) - EEEDIRIZEL[2].
L—U—BESTRD/IND =L (5. 7]

[1] Cho, I, T. Tada, and Y. Shinozaki, 2004, A new method to determine phase velocities of
Rayleigh waves from microseisms, Geophysics, 69, 1535-1551.

[2] Cho, I, T. Tada, and Y. Shinozaki, 2006, A generic formulation for microtremor
exploration methods using three-component records from a circular array, Geophys. J.
Int, 165, 236-258.

[3] Cho, I, T. Tada, and Y. Shinozaki, 2006, Centerless circular array method: Inferring phase
velocities of Rayleigh waves in broad wavelength ranges using microtremor records, J.
Geophys. Res, 111, BO9315, doi:10.1029/2005JB004235.

[4] Tada, T, I. Cho, and Y. Shinozaki, 2007, Beyond the SPAC method: exploiting the wealth
of circular-array methods for microtremor exploration, Bull Seism. Soc. Am.,, 97, 2080~
2095, doi:10.1785/0120070058.

[5] Tada, T, I. Cho, and Y. Shinozaki, 2009, New circular-array microtremor techniques to
infer Love-wave phase velocities, Bull Seism Soc. Am, 99, 2912-2926,
doii10.1785/0120090014.

(6] B8k, ZHs, BEIFth=, 2008, BN L1 ICKDF UVMENFES | REIMEETIY SKRED
EIBHE, WERE, 61, 457-468.

[7] Tada, T, I. Cho, and Y. Shinozaki, 2010, New horizons in the utility of horizontal-motion
microtremors, Proc. 7th International Conference on Urban Earthauake Engineering,
Center for Urban Earthquake Engineering, Tokyo Institute of Technology.
(http://www.cuee titech.ac.jp/Japanese/Publications/Doc/conference_7th.pdf)

[8] Tada, T, 2010, Calculating noise-to-signal ratios in the horizontal-motion components
of circular-array microtremor data, unpublished manuscript. http://staff.aist.go.jp/ikuo-
chou/BIDO/2.0/bidodl_SN_horizontal pdf
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[9] Cho, I, T. Tada, and Y. Shinozaki, 2008, Assessing the applicability of the spatial
autocorrelation method: A theoretical approach, J. Geophys. Res., 113, BO6307,
doit10.1029/2007JB005245.
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- SPAC ZHBeBESE (—RICIKERCEBRYLCHCC TS MoBENS L —) —ROMBREZRETT D
FE cURD

-CCA #hBEaN' 5L —)—ROMUEREZRINTDFE GIAXHEI. 3D

- HOH1.V, nc-CCA #BEN'5 L —) —ROMUBREZERENTITDFE (SIAXEI4D
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-NSR (V) $ERDONSEE (SIAMEIED
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RV U= —ROKEEFEHLEBDRIBLE CYND—LETEHOEEA) (GIAXBI2D

-R/L UL=U=—RESTEOND -t GIBXEIS. 71D

EORODED, BIDO 7P LA T —YDH TR EREAT -V 2RICEIDAMPRTPUA. SRICKD
LEPLATESNDT —YDBEAICEGM L TNET (BREHMDIEST Z2E—iRICEE L TD/\ F
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LAOLEPLEBATEDT —ANERHDCENDN >TETNDNT, &ICIE>T BIDO ICEE
DANDCEICLEUE. BREDENS 3. 45BIRESSEMES SETHRSINDPL 1 TIN
1 DZBEPLUA DPLRICEESNTNDEHSTIN. INTHBLICEESNTNDEHSINIC
KO TBATEDFENERDCLEICRDET.

LD BREODEYY—HAZNEERBEN L. ZEUCEMBRNMEONDCEREDIETED
DELA. INPLA (FHEEAOMUT) DBSEITEILCTROBEHICHSNDRIDIBE6R P U1 Z5%
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o2 =707

OS windows
paramfile:./param.sh
segment_duration=10.24
smoothband=0.3
nseg_segave=10
idprepro=0
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/n]

<MKSEGMENT>

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_18mGamR0.8RV0.1IN6/RESULT & gnuplot plot_wave.gnplt
OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/plot_wave.gnplt

/

<MKCIRCLE>

seismfile: demo/synth_SN100_18mGamRO0.8RV0.1N6/seism.d

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/ZO0r.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_18mGamRO0.8RVO0.1N6/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_18mGamR0.8RV0.1IN6/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/ave

NOTE: These directories are removed to proceed with the current analysis.

<CPWAV>
Copying original waveforms to a temporary dierectory demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/cpwav to estimate the
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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
717000000110
81000000110
91001001001

No. of segments: 10

Data segment duration: 10.240 s

dt 1 0.010 s

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 ( 513 pts)]

Ratio of tapered power to raw power: 0.50

(Power reduction is corrected based on this value)

Use spectral window [Parzen window with band width: 0.30000 Hz (Total 13 pts)]
Resulting degree of freedom: 65

Standard error:  0.176777 (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_18mGamR0.8RV0.1IN6/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/R0r_R10.d
OUTPUT (CSD): demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/ROr_ROr.d
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OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
<ESTSPEC>

NOICE:idrimag=

demo/synth_ SN100_18mGamR0.8RV0.1N6/RESULT/1/ROr_R1r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/R1r_ROr.d
demo/synth_ SN100_18mGamR0.8RV0.1IN6/RESULT/1/R1r_R1r.d
demo/synth_ SN100_18mGamR0.8RV0.1N6/RESULT/1/R1r_TOr.d
demo/synth_SN100_18mGamR0.8RV0.1IN6/RESULT/1/R1r_T1r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T10_ROr.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T10_TOr.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T10_T1r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/TOr_ROr.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T0Or_T10.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/TOr_TOr.d
demo/synth_SN100_18mGamR0.8RV0.1IN6/RESULT/1/TOr_T1r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T1r_ROr.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T1r_TOr.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/T1r_T1r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z00_Z00.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z00_Z0r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z0r_Z00.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z0r_Z0r.d

demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z1r_R1r.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/Z1r_T1r.d

demo/synth_SN100_18mGamR0.8RV0.1IN6/RESULT/1/Z1r_Z1r.d

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 0.010 s

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 ( 513 pts)]

Ratio of tapered power to raw power: 0.50

(Power reduction is corrected based on this value)

Use spectral window [Parzen window with band width: 0.30000 Hz (Total 13 pts)]
Resulting degree of freedom: 65

Standard error:  0.176777 (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/SD6n.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
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Cross-spectral density calculations (1:yes; 2: no)
| 123456789101112131415161718

1]
2|
31
4|
5]
6l
71
8|
9l
10|
111
12|
13|
14|
15|
161
171
18|

cCcoococococoocoPOooOoOoOoOoORO
coocococococo0coPoocococorOoO
cCcoococococoocoPOoOoOoOoOrRrOOO
cCoOO0O0C o000 ORr OO OO

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

No. of segments:

00000000000O0O
00000000000O0O
0000000000000
00000000000O0O
0000000000O0O0O0
1000000000000O
0100000000000
0010000000000
0001000000000
0000100000000
0000010000000
0000001000000
0000000100000
0000000010000
0000000001000
0000000000100
0000000000010
0000000000O0O01
10

Data segment duration: 10.240 s

dt

© 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 ( 513 pts)]

Ratio of tapered power to raw power: 0.50

(Power reduction is corrected based on this value)

Use spectral window [Parzen window with band width: 0.30000 Hz (Total 13 pts)]

Resulting degree of freedom:

Standard error:

OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
OUTPUT (CSD):
<SPECRATIO>

65
0.176777 (the effects of cos taper & zero-padding considered)

demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD1u_SD1u.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD2u_SD2u.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD3u_SD3u.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD4u_SD4u.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD5u_SD5u.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD6u_SD6u.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD1n_SD1n.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD2n_SD2n.d
demo/synth_ SN100_18mGamR0.8RV0.1N6/RESULT/1/SD3n_SD3n.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD4n_SD4n.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD5n_SD5n.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD6n_SD6n.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD1e_SD1le.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD2e_SD2e.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD3e_SD3e.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD4e_SD4e.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD5e_SD5e.d
demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/SD6e_SD6e.d

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_18mGamR0.8RV0.1IN6/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_18mGamR0.8RV0.1IN6/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
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<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.IN6/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

OUTPUT (for H1) demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/1/vel_hl.d

OUTPUT (for V) demo/synth_SN100_18mGamR0.8RV0.1IN6/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#
(&8 . . .

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_18mGamR0.8RV0.1IN6/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_18mGamR0.8RV0.1N6/RESULT & gnuplot plot.gnplt

OUTPUT: demo/synth_SN100_18mGamR0.8RV0.1N6/RESULT/plot.gnplt

<mkdelete.sh>
All temporary files preserved.
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