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4 15 SAC Wiy

1.1 SAC 2ft4?

Seismic Analysis Code, &5} SAC, g RIRHUFE IS ) Z R - Tk i 2

SAC Jg— T, FEAEA AT N AR, IR Rh iy AR AL BRI ) P 0K, JUH R R
PR, R BRA T—ANR BR ) B B, BRI P AT A R R R BURAH -

SAC [Flmfid e —FhEits X, s 30T DA R 2CA 7t 8] e 81 e SR el . SAC 4%
AR RAMARER G N —, AIRZ TRAALH SAC %305 HE R Xt =
AR LAt

SAC SZH 7R Bn AL LR ) o A, BUREEDRAEE SE(EL. H/EAHSC . AR
PRy Fourier 845 8 . kT, DRIE. (F5R 5 [FE R T 2 Bt B 75
R, SAC Bt 17— MM MmARTE T, W& TR, S8 KRN DRERE S SRR .
X LR AERE e B P PRI A4

1.2 SAC ke

Lawrence Livermore [E 525 % F1 Los Alamos [E Lk %E X ERMEZR T TIE
ISR E . SAC F 20 22 80 AEAREA: T 5L 5 %S 1Y) Treaty Verification Program /)N
HH, Z4m W. C. Tapley il Joe Tull $L[q] 455,

#A), SAC J2H Fortran 155 LU, IERAEICID A K 45 BSR4, Ao Ptk
TR R IEAC T, PRI R 2 TR A A VE PR ER A PR AT bug & 1E AR DA
B SAC FI L. ) T 1990 4F, SAC B2 5k 4 BRHNE 22 S B A AT v 4k
1,

M 1992 £EFFAG, SAC [FF BT Livermore 545, FFHF RIS 4 K™ 46 FR i A
Mok . SURLEIN, JFAEINA Fortran 2 —fud TRIRMwEIE S, HEMB T SAC
Rt — T K, BTG MR 20 40 TR SAC 1) Fortran JEIEAR T C I
fh?. 2Rk, Livermore DAFEHASENN C YRAD AELRY, THIHF K — AR b E A
AEFTE A, 44 SAC2000. XAMRAY RE TRZ e, Kb —AThbedr—4 HEE
P, DS MR R IR B e 47 i Z (R ) B AL BRADBR . X AR A H R B
IR AZ B AL PR Rl 2R, o mT N (VR B 2 ATIRIR S .

! Fortran77 55 %) C {55 M A shsHk TH..

ASNIEM, B AT SAC YRR IEFLRIAR S BEIE 2 i Xk H S S50 .

3


http://en.wikipedia.org/wiki/Lawrence_Livermore_National_Laboratory
http://en.wikipedia.org/wiki/Los_Alamos_National_Laboratory
http://www.netlib.org/f2c/

4. §1.3 SAC Apfk

29 1998 4, IRIS FEHE], SAC WL HE (202 IRIS MM ) Toikmi iR AETS PRI
SAC HyJifs . IRIS JF4AAT Livermore Hpry, #8HF SAC BIF A BIMIARL: — %L
PR, MU B 55— DA S B e, B ARV B - ik Ay
55 ) LR P S R T RE R IRCAS

2, AE 2005 4, IRIS 5 Livermore 27 T 416, Livermore $2fit%5 IRIS —4~ SAC 1)
W, AAVFHAE IRIS X AR 52 SAC/SAC2000 RIS, FHHHbA BRI SCR AR B
X &S, M2EARREX TR SAC A KKIGER, HIM Livermore WA T X1
SAC2000 13 HF. & IRIS 5E 2T T SAC WFFRAFALRE, BN T — AL m#H
o33, WlRAT WG SAC, AT XK, Whrzl SAC/IRIS.

1.3 SAC 72B{f
SAC YR LRI, X FE SAC FFAEZ AR AL A

Fortran SAC [l SAC §{ Fortran &5 358 &)a—"0 A &4 T 2003 4F, hit
AR5 10.6f. G2 ARRFIPER BT iaspel HAEPE 43K .

SAC2000 M Fortran JEftiedly C RS, FPA C YRS R ERiAkS4E . ZRA
A THAG R A S — 2 fin %o B AHZA A P9 %

SAC/IRIS i SAC2000 fTAMIUA, AL EEdRFERFE", a2 A8 STR B /2811
WA, FEA SR ARy SAC, BAEH RIS Ty SAC FA/NA AT 4Ed, i RIS
Gy Ko

SAC/BRIS t#5 MacSAC, FZEFE MacOS X F{fif. i%Z28#H 10.6d Fortran
TERGT AT K, JE4S 10.6f LA, SRR THEME macOS "Fign iR 2R,
R AL T R B AR 7 8 P ATHE Hofth Linux R4 N 4R . %M HIIEE R
SAC/IRIS Ry#E4E, MXT SAC/IRIS ¥ £ 2y AL THE0R TR 1E S IRE A K
PR MR RE Ty, DA SR HAE I miniSEED A% =Urg Bdis SCfF. HAEEh
George Helffrich.,

1.4 Hijf SAC
TESAC K JEs e fUis], SAC W ARVF IRIS Kf SAC YRt & —dEfil 7 A 4=
FARN G BB E 7 IRIE AR SAC BF40, WAZHE IRIS Mk b A
SAC B4 B g itk . http://ds.iris.edu/ds/nodes/dmc/forms/sac/
HTH A A P O A LA
o WEHEHGPMAEE, BNWA S pdEL
o HLIFHBFERIF I TR, — MR e 2 i

' HAT SAC/IRIS Hif nf AF 51|26 55 50t FERFHEAR DI iy SR, LU ANAR 2 AP i) commit, roll-
back, recalltrace FEIi , X LEREIH (I FF7E R T D0 St B 0/, HE LA FR4ES, P SR h 2 A e
Ko

AR M R A REIE VR AR B A, A edu S5 REAGIRAS .



http://www.iris.edu
http://www1.gly.bris.ac.uk/~george/gh.html
http://ds.iris.edu/ds/nodes/dmc/forms/sac/

%1% SAC it 5.

o HTCORMIAR, WFEEHARLE UL VR 2 HIRR A A 5

IRIS 24T SAC FBiMm IS4 . Linux 64 7 F A 3 EAT macOS 64 {7 T iy — 3k
o Hor, THER AT AEA PG T BRG], U eH 2 A s N . Bk
IR e P 3R E R G e -

o Linux 64 {ii 2% 7] PAHEJRIL AL Linux 64 {7
o macOS 64 i/ RG1 PARIFFEL L Mac 64 {7l
o HAZERSE, 40 Linux 32 {7, Mac OSX 32 fii. Cygwin, gL

ARG, fENLHR, FaEd, W IRIS @l iR 2k AR, — ik
AL TR R = A TAEH o i o IR, R S 64 L — bl L ARG .

R SAC HUOIE T A 0 K SAC BOAFEIIBECH]. FTA, 5204 SAC BfHre
W25 LA TF.

1.5 Linux p%3E SAC

Linux %% SAC, n[PAEHLHE —bfl e, WalDAMIE 2R, TS a4 mifh e
FI7a, PRI TORAEE I — R X REZEON s, BUE 2R it .

1.5.1 % kil
R
BT S SR R R R AT SO AT A BRI, A TN S R B LA S SRR

A Tinux BATHUR , HSBIAZE T SO UA B HEREIE . R0 R BRI A 1
BAAE, AT AT iy R T R

XfF Ubuntu/Debian:

$ sudo apt update

$ sudo apt install libc6 libsmé libice6 libxpm4 1ibx11-6
$ sudo apt install zliblg libncurses5

*IF CentOS/Fedora/RHEL:

$ sudo yum install glibc 1ibSM 1ibICE 1libXpm libX11

$ sudo yum install zlib ncurses

B
FLREFE TR A b R A s I 222 F SRR ]



-6 - §1.5 Linux %% SAC

$ tar -xvf sac-101.6a-linux_x86_64.tar.gz
$ sudo mv sac /usr/local

T

Y IR

* W
A

1.5.2 3k ng 4

PR

IR I i B T
%t Ubuntu/Debian:

$ sudo apt update

$ sudo apt install build-essential

$ sudo apt install libncurses5-dev libsm-dev libice-dev
$ sudo apt install libxpm-dev 1libxll-dev zliblg-dev

*tF CentOS/Fedora/RHEL:

$ sudo yum install gcc gcc-c++ make
$ sudo yum install glibc ncurses-devel libSM-devel 1libICE-devel
$ sudo yum install libXpm-devel libX1l-devel zlib-devel

i ORI
SRR T R MR W %, 2%

tar -xvf sac-101.6a_source.tar.gz

cd sac-101.6a

mkdir build

cd build

../configure --prefix=/usr/local/sac

make

v v v v v N n

sudo make install

1.5.3 flEAE
] ~/.bashrc! i AW R EA ARG B IS B A1 SAC 42548 &

export SACHOME=/usr/local/sac
export SACAUX=S{SACHOME}/aux
export PATH=${SACHOME} /bin: PATH

export SAC_DISPLAY_COPYRIGHT=1
export SAC_PPK_LARGE_CROSSHAIRS=1
export SAC_USE_DATABASE=0

DB AT SR EAE YL ~/ .bash_profile



%1% SAC it 7.

)
=

o SACHOME & X T SAC 23 H %

o SACAUX & T SAC izf7 a5k B ST ey H 5k

« PATH *jj Linux R R, MRS AR SAC AT PutTC4F

o SAC_DISPLAY_COPYRIGHT W T#& il @ H7E/s) SAC B R AMBAUEE, —
ERE R 1o FEAS T Z A SAC BB R RAFBRUE B, THMAmIE
L, AR e HAE BN 00 BARRYRE T E S % A i i
SAC” HRIAH N ZE

o SAC_PPK_LARGE_CROSSHAIRS H| & filiZMHTA BT R h AR KIS, TERRAHFR IR
i 2

o SAC_USE_DATABASE il Tl &7 AavfiF SAC kX edy GSE2.0 kX, — A
ANENZRE, BOmiEHEN 0

B 5E ~/ .bashrc J5, HATLA R fir i B I PR AR B AR R

$ source ~/.bashrc

1.5.4 3z SAC

L ANEI sac?, BoRATR R SAC 2238 i :

$ sac

SEISMIC ANALYSIS CODE [11/11/2013 (Version 101.6a)]

Copyright 1995 Regents of the University of California

SAC>

1.6 macOS P SAC

macOS T4 SAC, W PAEIEMN B S0 Uit Bl AFshdm i e, X
KRB, BB R, Ts o BINS PRIk,

Bl PRGN macOS T FEh4iFR SAC Joiki, B ITMINE,

1.6.1 #E5 LIE
L% macOS FI@A T LH . FEASPATAIT iy 4 Bl m] 225 :

$ xcode-select --install

BOh, R X1 EEA AN TR, Bl XQuartz. AJRAEIR Apple 1H 75 SCRF &

? Ubuntu (A — 40 sac (R0, 2R BREIK P —2(E B CentOS [ LA — 441
sac FUEKPE, J2 CSS iHIEM ARy Java 30 B bA—@ A ZAE T A AT B AT A A B g 222 sac!



https://support.apple.com/zh-cn/HT201341

§1.6 macOS F%% SAC

itk ., Homebrew ] FR] DA F R fiy 23k

$ brew cask install xquartz

1.6.2 23— iy
BRI LR R B 8] 2 SR

$ tar -xvf sac-101.6a-mac_x86_64.tar.gz

$ sudo mv sac /usr/local

1.6.3 ZiPkIiy

RN ey A BT IE A e iR U5 . TR RN 2, BT SAC ERUAM Y editline FEFE
macOS FIEIEHEFE, HIMPUT configure B T ——enable-readline 3EIifif
8 SAC {fi ] readline EM A E editline J&,

$
$
$
$
$
$
$

tar -xvf sac-101.6a_source.tar.gz

cd sac-101.6a

mkdir build

cd build

../configure --prefix=/usr/local/sac --enable-readline

make

sudo make install

1.6.4 Bl¥A

] ~/.bash_profile HI AU TIEM VARC EFFEALRA SAC £ JRAEH:

export SACHOME=/usr/local/sac
export SACAUX=S{SACHOME}/aux
export PATH=${SACHOME}/bin:S{PATH

export SAC_DISPLAY_COPYRIGHT=1
export SAC_PPK_LARGE_CROSSHAIRS=1
export SAC_USE_DATABASE=0

Hr,

SACHOME g X T SAC W4e3H 5

SACAUX #& LT SAC iz17 7R 4 B SCEE e H 5%

PATH 2y Linux REEFEAL R, MRG0T AEHE] SAC Bywl A7 301
SAC_DISPLAY_COPYRIGHT Ml T-#& il @ BTE/R3h SAC B WR MUAFIBAUEE , —
Mk EN 1. AP Z R SAC B EE BRRAFBEUEE, THMEARIE
o, AR AS e A B BN 00 BRI E LT AS S A i
SAC” HgHH K2

SAC_PPK_LARGE_CROSSHAIRS ] ¥ il SBAHFA UL AR AR KN, AEEAHTA L



%1% SAC it 9.

i 2> H 2
o SAC_USE_DATABASE M Tl /215 faifFis SAC #0544l GSE2.0 #%20, — it
ANERZEE, SO EHAE R 0

BUSE ~/ . bash_profile o, $WATPAR a4 fIfC B PR AL AR

$ source ~/.bash_profile

1.6.5 pigh SAC
Lt AN sac, SRAITTMZIR SAC 2K

$ sac
SEISMIC ANALYSIS CODE [11/11/2013 (Version 101.6a)]
Copyright 1995 Regents of the University of California

SAC>

1.7 hsfEe

HEPEAIZRMLT QQ . FEMA THRAFAZ )G, WRARAERE T SAC Ay el 2l i, w]
DAL AR PF 2 AR 2R BB PE, RN TR B AR S B AR o AR A IE 25
%, s aBIRmIE . KT SAC By bug WA AR, TFAHE 2R IR
. RN B BT %, $252 bug BN EEANE I bug UMM BLK), ATV
25 AR B S PEABERSIT % RERS FE L% bug.

o JTAHLNE: http://ds.iris.edu/message-center/topic/sac-help/
o MRAZHARAE : sac-help@lists.ds.iris.edu


http://ds.iris.edu/message-center/topic/sac-help/
mailto:sac-help@lists.ds.iris.edu

RIS, MBI T SR 4 !



2 ¥ SAC Fan

2.1 W24 >] SAC?

2#2) SAC FhF I R — A LR AA MO, LhAl /e k7R SAC Ry T4
o AREA LD ANRIE, AR EST I A a6 B 5

2] SAC AR RE R A s =A B, Mg A B B R AR ZOR. I R
FRF| SAC HEH A REW 2 H R AL BEAY K

2.1.1 SAC Wby

1. 47 SAC hEE HmS, B EAFR Thelp, read. write, plot, quit, plotpk.
listhdr, chnhdr, rmean. rtrend. taper. bandpass. plotl. plot2. cut. fft. transfer;

2. PRGHUERIRACIEAE, 2 0LSAC Bt —%;

3. THESAC U(X, FERE WSAC KB R, HMSAC i AR

4. SAC fHx T.H.: saclst. pssac;

2.1.2 SAC ¥k

PR SAC RS, B ERIEWRA a2 il ASE B2 5B
FRMMZHBIVE, WSAC ER;

T % SAC gife AR A HE A IR ] SAC, WSAC #ike MBI R SAC;
FRAEH IR HiES SAC SUfF, WSAC % MSAC 1/0;

2.1.3 SAC @&l

Ll

L. THE SAC BR{EUy RS ;

2. HOSHFEH SAC I1/0 Ji;

3. [ SAC J5tY, TR BB R
4. ] SAC BTk

2.2 Il Bl i AR SO 7
ARICRAHG I R A BRSO HA RIS

o PR NIT SAC HGSER BN AR, FEBILR T HES R R BUR AT A
[0 SAC, WA ZAEVSENLAT, FTTF4 N, AT BRG], AR —
BRI RAER I RBTAER I SAC frd.

o WOW AT T SAC PR SIIE . SHOAK SRR, FE

AT R

11



12 §2.3 JHZNFLEH
FITRERY, BEENSH, FEHEREF .
o PSRARLE T —285 SAC A KA S GCA L2 B A SCRER) FZR N 25

FE PSR B RIS, DB NS AR N R, FESE B R h S PR LA ey AT
EHURE . XFEEASE M T SAC HIHAYEK,

FERLSE R 2 )m, NS SAC RULF- BT ane, ke OBy — et
B, PR LA 2R SAC, f 7IREmIN SAC fit—2INRZ 5,
A DAL SO R B N A, 155 SAC ZERTAYEER.

SR, WA SAC M HHLIEOGER, FTOARIEE SAC MUY, THfSIBL—48 SAC 2
HYSIfE

2.3 Hahingih

LB sac BIFTRIZN SAC, BRI FRLA-S DA RS B

$ sac
SEISMIC ANALYSIS CODE [11/11/2013 (Version 101.6a)]
Copyright 1995 Regents of the University of California

SAC>

Hir, “SAC>” & SAC P4 M S HRAT .
iIBEH SAC:

SAC> quit

WHPAEH done., exit fidiRiH SAC, {HAMERE.

— USSR EBIAR AR —4> SAC &

2.4 SAC #ilas
SAC HBE T EAE KA AT DA S0 T -

L. M SRR B SAC =8 S

2. SAC & ALE T iR BAR LR Sk B K AEAE (S 5 AR IX, WSAC 4% —
T

3. R A SAC U MG FEANAE

4. a5 PR R A P AR A T ER A

5. #EEEE, KNP IEEE S A BRI, ATAE R SAC XS AR .

! Livermore 523325 H University of California - 1952 4E4157, 2007 4E¥f University of California,

Bechtel National, BWX Technologies., Washington Group International 3:[&]4H i )2 & HIA .
Y55, BIFRZ M trace, BMAASG U AN AR AN ST S B S SL IR 8
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B SAC SR T R A -

o SAC —KIEmZALIE 1000 4~ SAC 3 AHEBUEA ERR, WAB R K SRVFRISC
PHECH —3
o BRI ARVFII RN N 128 “FAF

2.5 SAC &
2.5.1 SAC A Kft2pE?

—ASEEE) SAC iyt “ar + BT + SR M, Hrar i, EITARISAL
ARSI AR B —A~ . iy RIIA RS BCZ R A% 0 TT . AR EER
2 BT, B SRITE L. filn:

SAC> funcgen random delta 0.1 npts 1000
SAC> rmean; rtrend; taper # —TAE NS AL SR
SAC> write rand.SAC

XIUTENS, BRI T —ARERE RS 0.1 &, Bl 1000 A FEHL
A, RJEXTX— IR A B REMEE BRI KA, RSB G5 5
BN Horpe

« funcgen. write. rmean, rtrend fl taper Z%;
« random, delta fl npts J&ki;

o 0.1 Z¥EWi delta %L, 1000 Z&Li npts WISEL;
« rand.SAC NIJ&— TS,

H: B SRR SR “command” . “keyword” Fl “option” , AR v2.0 HiFEH
“ETRT . CREETT M ST .. DANEGE, TR REFMHIELE v2.0 IR IFEER A
Stk CiEF A Linux MR, HM v3.0 dh—HERHECH T4 (command) . $ETH
(option) F1Z%( (argument),

K HUERE— T (option) AIBEL (argument) HYRG. — A A WL IR H iy &
MUERY, HAEH] T oy ry—2ekptE, Mg /e e S irar & “RBCE MR . H2
HRELBR? X MMARBHORAER T . 2 BOEIUAMUE T SRR (AL, 740
B, P MR RECE R, PSRRI H O TOR G E SR

=

m

2.5.2 J/NE

SAC [y REIHC R AR KNG, X ERFE R DM B SR F A funcgen
m# FUNCGEN, SAC fEfRE & HIf SR Ao K E 76

VORI A RZ I, ik A T




14 - §2.5 SAC S HIHR

WEEENZ, BT Linux RS 2R KNEH, FrodT B RESEh i scib4 . B
A G S AUE R ERA R, KNG E5E2 AR . il rand. SAC 1 RAND. SAC
FEERAN R SEL

2.5.3 MARGE
SAC HIRZ Ban S M M 5. e B ey & @& 5 HE T

SAC> fg r d 0.1 n 1000
SAC> rmean; rtr; taper
SAC> w rand.SAC

A ML 5 78 vl VAR5 UERERYIES, 2 SAC BB MER. RIEMTAEET, A
PR BT R RO PR ARG IMEAET, AR e ABIE, FE RS
SRR ME AR AR . AR — B Wi delta MR REEEM?, M d A AH
W, AlhEke delta, WnlfE@ demon. FTPA, YEZ iR M SAC I, W LAZ M fa 5 LA
drBER, (EAERIAS R SAC I RZALE AR LS ] i IS, AZEEH, 75— Bt
GRS FEAE A S SRR .

2.5.4 R AL

SAC B 7 IESCIHE B SCR, FRANARRE 181 ITEA, I DA idhelp fiy &AL A HI M.
BEEE

SAC> help funcgen write # @4 W EHEE h fgw

R PAE#AR $SACHOME/aux/help THYSCHY, BE A A SRRy 7).
2.5.5 ZEINIMA

HTAL SAC S5, JUTFH @S SHEA 1 “RABIASHI, 1 RGN
S HRLIDILIEN, [P SUIT AR B K RER B 7 SAC
SRR S e AT
SAC HIZHI IR, RSHRRHSH. SAC S MSLEITACE i 2 REE
FIASERIGE . RABSMEHIER, SAC G oo Hpik:

« SRR B SAC MR RBHIE

o BERETH: SBURTSSHAN, FAERI TR
AERIED SAC I, AT IS BB BRIAINITER “RABINSHI. HRSHE%
M, FUSIT SAC IRRBH, AWM TR LA HE fr o m i
HOR. R BEAETR R SN, A S S0, M TR RO, (L
LWL G NT, BLPWL A E I

2 HUBRARALIIA], BN UCKHE R R RG , A SRS SE— B < RABERIR
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BAVRFERA i HOARENEIIR E T DS BRI, ASBUE 2 oA % 2 % e T
W “SECERME”, % “SECUNMET RO T R ITA % a2 HZIEHY 4 prEAE .

ST SAC WIXAE AR, fERETT, ZWIETE-—Aar o, —E F R
WA RIERZ D, X AT RE X MR ST — RSN GR, XA AL

YARIE— IR TR IAT TR Z A ar S I EE, SAC Z2HTRECE LB AiRAL, 4RI PA
i fHlinicm 47 RIRH SAC RGN =G

T TR

SAC> funcgen

SAC> plot

SAC> funcgen step delta 0.1 npts 1000
SAC> plot

SAC> funcgen boxcar

SAC> plot

1. funcgen BERIAE S funcgen impulse npts 100 delta 1.0 begin 0.

2. %54 funcgen Ay %A AL MNESFI 4L, HERMH R HIME, A1
Bk B, FHRFFRINAE D ZBIRIRIGIE Y 0, RAEEIIY 1.0, s m%k
3 100

3. plot MASATH—NLEE 1, WA T RS RIERE D

4. A funcgen @A AT A step BREL, HIEHRAEEIIN 0.1, Bi gk
5 1000

5. 0.1 fi1 1000 45|k delta 1 npts H) “SHC4HIME”

6. 25 =1~ funcgen A4 T boxcar KEL, MNZKLEE M PLFHH delta WERK
0.1, npts [WfE N 1000, HILEK T E—RaSHSEIE

2.6 X2
NI, BRI SR, SRR ALy AR O T
2.6.1 BEX:ZE

L SRR RS0, SR NG

2. fr A FEIUIS A 2FR, 540 /NG FREOR
3. CIXXX]" Fon 5 N XXX A nl e
4. “A|B|C” FIRATLATE A, B, C HEiE—T

AN U

BandPas BUtter|BEssel|C1|C2 Corners vl v2 Npoles n Passes n Tranbw v Atten v

T BRI 2, Ay TEE PRI A R B 2 AE R UEA P A 8 SO B EITER T B e Rg
PR ARk R E AR T
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IRFIER. A<fld, CORNERS Wi N EF4aF C, WAl PAEH CO. COR %k
7% CORNERS.,

2.6.2 RBIZIE

. W, SN/ NG FHE

T LA i RIS 1003 (1 1§ 5 R

FAEPRTE “SAC>” AR ARG S, TCHIRAFIATIE SAC BlifT

SAC f ATl e S MBr— SR EERIF R

ARG AR AT B B PR, R TAT RS S #

AR KSR ME T, BT RAM EEATR \ |, HFEEER, SAC

HON BB 824 T4

ARBIREHBL ..., FREEE T SR A P AR

8. BRAE LR SCulE, NGB FEAE A TR AR SAC 3%, BMgASar S#A RS T
JE5h SAC FIIEH SAC 4

9. BReFRITELNALN, ¥ EEDlot W4, HI P NiZ2Ea kil plot PAZEE M\l AF IR

S

~

IR
ARBIIE
$ sac #RTE
SAC> fg seis # X R
SAC> p # EAA
SAC> 1lh o

0 = —-4.143000e+01 # SAC #riiAT
SAC> g # BT

2.7 FEABI

MEES] SAC, FhuAh SAC s, SAC $24E 762 AT AR TAE M SAC
taX s, 4 5lEfuncgen Fldatagen.

2.7.1 funcgen

funcgen (5N fg) #/n “function generator”, R4 m PAZE M—LERFERY KA, H
wnfpked . BrER. IEIZEESE, 38 DAE R — RO AR A

SAC> fg impulse # A ko %

TR A A BT A Bk B EOT AR AE SAC FINAET, FTAE @i 4plot (RIS p) #£
Pl BT _E A X A R AR A T

SAC> p

e3> SAC By, funcgen AT DA IR I TEALA:
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SAC> fg seismogram # ERHERTELR, BEH fg seis

XA T SAC V\JﬁﬂlﬂfﬁiTé/\iﬂZ%i?ﬁﬁﬁﬁzli (AT EF IR T A b A A i ik 45
F, LA plot A EMREIE . X HUR NI ARTE UGB RE h &5 H 3.
2.7.2 datagen

datagen (5} dg) F£R “data generator”. JHif4 B, Ffad kA AR .

TR RBITENLETER T CDV St s —ANEEN =0 2E iR, I Hiplotl
(5 pl) F=WEmEE—KEL:

SAC> dg sub local cdv.?
SAC> pl

HZRBlZ% datagen iy T .

2.8 SAC MY

SAC fikfy4gread (5N r), Hgd Awrite (F5H w). BMEGREEHRAR, B
PAIERX P AE— i -

R AWPIrA R BIEGEITIER —4> SAC &if.

BRI L SAC S0, B B5A 2 SAC Bl A 17, A E—1riE2ndatagen A i
— R

$ 1s #OEX kR

$ sac # Bgi—A SAC &%

SEISMIC ANALYSIS CODE [11/11/2013 (Version 101.6a)]
Copyright 1995 Regents of the University of California

SAC> dg sub local cdv.n cdv.e cdv.z # HER=A SAC
SAC> w cdv.n cdv.e cdv.z # K SAC HiEE Nw#hd:
SAC> 1s # SAC PRAE LA L&A

cdv.e cdv.n cdv.z
# EE: XEHEAHRE SAC
BTERZIE, S AT A AL T, fEEediZnl, Jeiil— U@yt S .

SAC v, TEHE T4 MR, T AGE 4Rt EE AR ’@T%ﬁﬂ%ﬁi@‘%ﬁé AT DAGE A
2, WATPAEALE BT . SAC HEECATS Unix & CHEEAT 8, HASnT =5

V1014 PP A F B R PR TG G A




.18 - §2.9 22K

Lo PURAERE KBTS (BRERE):
2. 427 PERUIEREEA IR TAT
3. [0 DA IR

« “[ABC]” 8 “[A,B,C]” ILECHAF4F A 5 B 5 C
e “[0-917 VURMERE— Pl
o “[a-g]” ILECA a B g Ju BBl WA B AN F4F

R TR T AT SAC Sof:

SAC> r cdv.n cdv.e cdv.z # BN, 2546 2 X4

SAC> r cdv.? # |55 7 DI EEANF 4‘?

./cdv.e ...cdv.n ...cdv.z # EE! X2 X% EFZEHT NI TE A
SAC> r cdv. [nez] # I DA PR

./cdv.e ...cdv.n ...cdv.z

SAC> r * # 0T DL B

./cdv.e ...cdv.n ...cdv.z

T B ERE, SAC FESATER AT O, S BEAGRIBOERE, FHMER A A R BOE
Bg, PrAZad EmbUikread 2 )5, WAFHIKIR A =08 .

SR AR A S CHT R RO BB N2 WA i B R SE 2 )5, AR A7 iy
FEAWIE, WELM Hread ) more 3L :

SAC> r ./cdv.n # one file 3 > 1
SAC> r more ./cdv.e # one MORE file 1 -> 2
SAC> r more ./cdv.z # one MORE file 2 -> 3

FRAREA B NAFR 25, R I RRA LA B, AR5 SR AT P I 5 [l
L EEGRE

SAC> w test.n test.e test.z # Rl ENE| = H X
SAC> w over # T E LA R U
SAC> w append .new # R B EES". new”

cdv.e.new cdv.n.new cdv.z.new

SAC> 1s
cdv.e cdv.e.new cdv.n cdv.n.new cdv.z cdv.z.new tesn.n test.e test.z
SAC> q # B AFH SAC &%

9 2214

SAC g PIASE O B 4, 43 B2plot. plotl | plot2. plotpk. iX— KA ik
fy plot @rd, JLMbHa 4 KT L HAFEIAEHTESAC B it

plot fire XAERAEIEHE O /R AN

VHEPATSE BB T2 S, AR SAY SAC SUEE, BTAARBIEAT read dy 4 P4 SCAFAH

EAE 1A
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SAC> r cdv.[nez]
SAC> p

Waiting

Waiting

SAC>

EmRRE, B AR IR ALY, AR plot ar -, BEIRR AT
R0, HARE 0 h HERE— MY, ZmhHil “Waiting” FHE; KR8
[ 20, W PR g, 22 O b BoRER T ANEOE, A AR A “Waiting” FEE,
BT Rt HOEGE R R, W0 hERE =08, BRAT R, BT EAK
AHEZHPILHFEER, W2t R SAC $2R4F.

WERNAF A BEAE “Waiting” , WARAHZLRH plot, AHEMARSEA R J51H T IUE
MDAMEZA ST A KL (58 k), RIATEHGES plot, 4Rl

SAC> r cdv.[nez]
SAC> p

Waitingk

SAC>

! Linux FRPLEE#E Alt+Tab,



RIS, MBI T SR 4 !



45 3 7 SAC %X

3.1 SAC B mifr

— A HEPIEAAE A I ) EIES— RSV, B AT DA S 8] B O S5 R SR
Fo SAC BREHIAR S ER— AN SO R & — SRR BB R, SRR E SO A Bl
B RIAL R

BA SAC XS PAERY s — A KB R — M X

SRBRALTRA SR RIGAL, HOUNEEER, T MidEdRnf X mR, i
B REEFAMAESE

B ZHAEL BIX Z e, Bl N E T — e iX

o WREBIEERSEFS, RS RBREER, W #A¥§5I§°EE e HARE (Y,
Wt dd) vfE, AR (X) PEE T AEEM LB X ks

o WEREIE R RFS, (FR2ANERFEREER, WA WA THIEX, /\”'J’Fl PR A
(Y) fa4&s (X) mH:

o QEREE R TEEAR T AERE TS, WA SRR, 43 A R IR R (o kS
A

o WEREHEE =4 (XYZ), WEE nxsizexnysize ANFHHX.

R T B ) B e 2 TE R SRR R R, B SO b R — A S BEX A — R X

3.2 MR BB X

SAC UM A ML IR SCARR, AR IR B 2% mn, R
AR NFER, AR AYE RS . M C BFRMERE, MENXITET,
G EHIE R fprintf EEMH fwrite.

TR SAC Hdls, o5 N E/MRERL AR, BEE R, DR A Y SAC #3K
e HICHFHBLUAAE,, SCARBRE T AR SCFNE .

W, SURANY SAC SCFPA ASC?EE R, —iEHIZN SAC SCFPAG 4% SAC 45E . (HEZ,
SAC FE BRI U IE B, FTPASCF G R R T AT AN, fERS LT,
£xPA BHE. BHN. BHZ XHERIE& LR . £ FHIARIF, RE SAC XU ERE FH.

L JFiky alphanumeric, #3438 .
2 ASCII fii 5.

21
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3.2.1 PARIME R I AIEE A5

PR AT SAC SUF, BT RER SAC Bilasi i KA 4R:?
SAC FAF 4 T ASE I R U 40

SAC> fg seis
SAC> w seis # A R—NZHE A SAC HAE, DAMEOMR

R b B S S A -

SAC> r seis # B FEH A
SAC> w alpha seis.asc # Lii’(?i’\'g;—’?

R SCAS B P30 A 2

SAC> r alpha seis.asc # AR A
SAC> w sac seis.sac # DA BN, UL sac, B w seis.sac

I AR S B ) SO G AR A T SCAR YY) seis.asc I, HNAGF:

0.01000000 -1.569280 1.520640 -12345.00 -12345.00
9.459999 19.45000 -41.43000 10.46400 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
-12345.00 48.00000 -120.0000 -12345.00 -12345.00
48.00000 -125.0000 -12345.00 15.00000 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
373.0627 88.14721 271.8528 3.357465 -12345.00
-12345.00 -0.09854718 0.000000 0.000000 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00
-12345.00 -12345.00 -12345.00 -12345.00 -12345.00

1981 88 10 38 14

0 6 0 0 1000

-12345 -12345 -12345 -12345 -12345

1 50 © -12345 -12345

-12345 -12345 42 -12345 -12345

-12345 -12345 -12345 -12345 -12345

-12345 -12345 -12345 -12345 -12345

1 1 1 1 0

Cbhv K8108838

-12345 -12345 -12345
-12345 -12345 -12345

-12345 -12345 -12345
(R o kss)

> WAPARE SAC 1y convert arddbfries, Nidstar S Mgk, Hifx EAL 4.



% 3% SAC XK - 23 -

(82 110)
-12345 -12345 -12345
-12345 -12345 -12345
-12345 -12345 -12345
-12345 -12345 -12345
-0.09728001 -0.09728001 -0.09856002 -0.09856002 -0.09728001
-0.09600000 -0.09472002 -0.09344001 -0.09344001 -0.09344001
-0.09344001 -0.09344001 -0.09472002 -0.09472002 -0.09344001

......

55 1-30 fr@ kB X, 31 ZIRMAT B X . B EI R AT REIE A A Sk B X R ik S B
TAIEN 2. BERAR, N T RHHNG SAC LEBIX, i@ &—AF T
WA, —RERXNGIT, GRS BE .

3.3 SAC J:Bt&ik

SAC KEBX s T — RIS B R, WX KBS R ] A TR BOR LR R Z 5 B,
NG UG AL E . AEmZ]. AR, TR T SAC LBIX 4B &

% 3.1: SAC KBTI

I

0 F delta depmin depmax scale odelta
20 F b e o} a internal
40 F t0 t1 t2 t3 t4

60 F tH t6 t7 t8 t9

80 F f resp( respl resp2 resp3
100 | F respd respb resp6 resp’? resp8
120 | F resp9 stla stlo stel stdp
140 | F evla evlo evel evdp mag
160 | F user0 userl user2 user3 user4
180 | F userb user6 user7 user8 user9
200 | F dist az baz gecarc internal
220 | F internal depmen cmpaz cmpinc | xminimum
240 | F xmaximum | yminimum | ymaximum | unused | unused
260 | F unused unused unused unused | unused
280 | N nzyear nzjday nzhour nzmin | nzsec
300 | N nzmsec nvhdr norid nevid npts
320 | N internal nwfid nxsize nysize | unused
340 | I iftype idep iztype unused | iinst
360 | I istreg ievreg ievtyp iqual isynth

T R4S
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BASLEIX, LB 133 4, 632 T KB ETY
& delta, % 58 NFEWEE LB E depmin, % 21-24

F®31-ZEW

§3.3 SAC LE&5H

SIS
380 | I imagtyp imagsrc unused unused | unused
400 | I unused unused unused unused | unused
420 | L leven Ipspol lovrok lcalda | unused
440 | K kstnm kevnm*

464 | K khole ko ka

488 | K kt0 ktl kt2

512 | K kt3 kt4 ktb

536 | K kt6 kt7 kt8

560 | K kt9 kf kuser0

584 | K kuserl kuser2 kempnm

608 | K knetwk kdatrd kinst

R

o

B
9 6 AP

b, DA,
HHE—FUEIE T AT — Sk BUE RAE PP GRIAT Y, 45— A4 T ST
Sk B RIS R

THRIIMT SAC kBl kBB RS RIS B AR, 5
AN T IR BUE R, 55 A C R RO -4 H L S,
SIFI TSR SRR, TRV TS SAC IR IO X
RS LSS ST

% 3.2 AR

il

o A KBACRMAABRAYDAVERERMIL, Wl nvhdr 2 N HA5&, leven 2
H F RATRERS)

FAIAG | HR C KA | WY | printf RENXE

F T | float | 4 %15.7f | -12345.0
N 41| int 4 %10d -12345

I WA | dint 4 %10d -12345

L B | qnt 4 %10d FALSE

K FAHL | charx | 8 %-8.8s | "-12345 "
A i Y

L A&

o MEERAREART B2 int B, YRR & i) L AME A BUES
o WIHAMASE N DARUYE TRUE M FALSE, A5 b2l 824 1 Al 0;
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o FARAFRKEN 8, HA kevnm fRERR, HKEH 16;

o YK internal FRIZA R SAC NHRM A LEBAS &, PR R HE T
BAES

o AR unused FTRKAERMAMA, HLAGW e IR HK B &5

o MEASLBI AR E U, AL AR E E s R FZEAL Sk B R R R ) R e
{8 RS BERIE N -12345, WA KIZAS SR X Sebrfd A, 7T DA
HIM undef TR i KRB SLBAS B A E SUHE, SAC SR BeAs & 22
1 B LA B R 1 2R B g A s SUAH

o HHBNEARBIFATE SAC SKEIXH, T M HE Sk B B S A R 1 .

3.4 SAC 3B H
3.4.1 AR H
nvhdr*

SAC KBURAS . nvhdrig SAC PR E BHE AR Mk B R, HARAS ) 6,
IHCA g SAC X (nvhdr<6) FEEEARSLBIX & A -

nzyear, nzjday, nzhour, nzmin, nzsec, nzmsec

ﬁ}%’]i’%ﬁ? uﬁzv‘ u_ﬁ:;ﬁg%nin!S\ “HTJ‘”\ “éj\”‘ «“ Iw)\ “%@”40 ﬁﬁé%&ﬁi*@)ﬁ?
SAC HE—RZEXTIN 2], SAC H B H B I 2RI 40 SR T3 I 20 A AR IR TR (BRAZ
HEP) o KT SAC HRZE XTI TR I T OME S, 25 SAC P kS —.

MR AN A BEAE FL ] PAHE S H B — e B Bk B

o kzdate: FREFEHAMSHHY, B nzyear fil nzjday Rl
o kztime: FFFHFHAHZSHZ WA, B nzhour, nzmin, nzsec. nzmsec FH}

LU

SAC> fg seis

SAC> 1lh nzyear nzjday nzhour nzmin nzsec nzmsec

nzyear = 1981
nzjday = 88
nzhour = 10
nzmin = 38
nzsec = 14
nzmsec = 0
(R ot4ker)

L CIEEH NG RN TR RS AR AT, I IRAD A B SE PR R 9.
U B EFURS B BT SAC s XE, TR

2 jday MiASE “month+day” AIPAFH—AN LB & .

31 H 1 B nzjday &£ 1 fif4 0,

41 s =1000 ms
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(82 k)
SAC> 1lh kzdate kztime

kzdate = MAR 29 (088), 1981
kztime = 10:38:14.000
iztype

FUSHEMZ] . SAC WS HM L DMEEIER, (A—Bok O RrE iy 2] (Heansg
PRI 2] KRN 2GS ) MERZ B IZ]. HT AU R A2 B

o IUNKN: K40

o IB: PASCHFITIGI %0225 i)

o IDAY: PAZH HHIY R FBUE NS H IR

o 10: DASE(RAAIITR] N 275 0 (]

o IA: DAWIZHEIN 225 )R]

o ITn: DUHEERTE Tn 2 mfE (o WTH0-9)

1 iztype=I0, WEREHEPALENZIENSZNZ], LB R o MEHMNA 0.
iftype*
SAC SCPRAY, Hpw T kB Z A JLAFEGRX . AT DABAN T ez {E -

o ITIME: WfE)FHcf: (AP Y %, —ndih 2 i BEdR)
o IRLIM: JGRESCHF (S5-mEias=)

o IAMPH: JGiESCi: (HRIE-FHAAS )

o IXY: —jfr XY Hidis

o IXYZ: —f&Hy XYZ (3D) ot

idep
AR R (Y) K8, KBRS E X, HnT DA N A28 -

o TUNKN: RZnzezm

o IDISP: fif4H, {7k nm

o IVEL: #JEHE, H{ih nm/s

o IVOLTS: WEFHE:, Hfiky VO

o IACC: BRI HE: BAfIH nm/s®

3.4.2 Biu A &
npts*

Bl HEE THERR A Z2 A HdR

5 M RIAE C FEIE T #define 293 E XY, N #define 10 11, FrA nlHRAYMZS(EE AT BE T
ko
N
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delta*

S5 15 i RSt ) B ORI (D) -

odelta
SRAE IR SEBR A, 2 SR E SRREA WA, — Bk uiAR & A .
b, e*

SCPFB AR R RIZE SR ] CRX T 225 B 20 R0 8K
leven*

FrEE AR U TRUE, #0%H FALSE.
depmin, depmax, depmen

FAs g (Y) ME/ME. s RMERBIE.

A SAC AR EIR S TAL BRI, X =K B s H B . R
BN

$ sac
SAC> fg seis
SAC> 1h depmax

depmax = 1.520640e+00 # mAE
SAC> ch depmax 1000 # BATE R BRI R A
# OXEERNATE, TEXFEMH
SAC> 1h depmax 1000 # #& depmax, KK

depmax = 1.000000e+03

SAC> w seis.SAC # 5 E A
SAC> ¢
$ saclst depmax f seis.SAC # EH saclst ETFHE# CEH W depmax
seis.SAC 1000 # T DNE B X depmax=1000
$ sac
SAC> r ./seis.SAC # AN SAC
SAC> lh depmax
depmax = 1.520640e+00 # WE depmax 8B EH
scale

AR LI T, BIESEA B 6ofe A LB TR i 4521 DA 25t

B E SR Y (HAARE 10720 820, T HE S 900/ MEFIE ST REA K5 # . i
AT DA TR DA 1020 A8 i A& I B, HHEEL scale=1.0e20, EFEFEAIAKLEHC
PRI N A

v10L.5 ZHM A, FEf fltransfer iy SR AXERIANINT, ¥ scale MIfEAE XL, W
H BB SARPFZ AT OO B2 scale. T8 vI0L5 RHZJGHIRAH, scale 2
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W

xminimum, xmaximum, yminimum, ymaximum
AT 3D (XYZ) seffrf, o X MY e/ K8
nxsize, nysize

AT 3D (XYZ) e, Fom XFY J5 )i g S8
iqual

iqual BRI B R, TR

« IGOOD: il

IGLCH: #dlir A BH (glitches)
IDROP: %dif 4 (dropouts)
TLOWSN: fIkf M be &t

. TOTHER: H

isynth
B IR E AR

o IRLDTA: ELSCHdE
3.4.3 PR B

kevnm
B, REER 16 A7

evla, evlo, evel, evdp

I RIREFAELE (90 2] 90 JF). 252 (180 2] 180 ). #A% (L m) FIHE
(B4 km, PARTH m).

ievreg

R X

ievtyp
FAFRAL, X B B4 UL A2 A -

o TUNKN: FEngiff
o INUCL: #Zff
« IEQ: HufE

T BRI ERR SAC BEFF A L B i, B RO (s JOE . A, T RFE AL 4
T2, EH T PATE A SRR T B E Tk ek B i . R
8 Flinn-Engdahl Regions: http://en.wikipedia.org/wiki/Flinn-Engdahl regions



http://en.wikipedia.org/wiki/Flinn-Engdahl_regions
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o IOTHER: HE

~

mag
FHEL
imagsrc
R EARTE, TTRARAN RO

o INEIC: http://earthquake.usgs.gov/earthquakes/search/
o IPDE: http://earthquake.usgs.gov/data/pde.php

o IISC: http://www.isc.ac.uk/iscbulletin/search/catalogue/
o IREB: ANTLAufradny=fftHx

e« IUSGS : USGS

e« IBRK : UC Berkeley

e ICALTECH: California Institute of Technology

e ILLNL: Lawrence Livermore National Laboratory

o TEVLOC: Event Location

e IJSOP: Joint Seismic Observation Program

e IUSER: The individual using SAC2000

« TUNKNOWN: /I

imagtyp
BRRAL, BN HEE

. TMB: IRIREH

o« IMS: TEdEY

o IML: KI{=g%

. IMW: HiFES

« IMD: FHLLATELS
o IMX: TP E SRS

gcarc, dist, az, baz

gcarc: 2Ff Great Circle Arc, HIFEPRH| G REIAHE, AN
dist: BPEIGUEEE, FA2H km;

o az: Jififf, EhEIGUHEL GBI, BN

baz: Jrfiff, GuhiEEHEL SHIILM I, BACHNE.


http://earthquake.usgs.gov/earthquakes/search/
http://earthquake.usgs.gov/data/pde.php
http://www.isc.ac.uk/iscbulletin/search/catalogue/
http://earthquake.usgs.gov
http://seismo.berkeley.edu/
http://www.seismolab.caltech.edu
http://www.llnl.gov/
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az
s
4 Statiop.

/
/
/
/
7/

/7
Az

0c Y%
' 4 °

Epicenter

A As

K 3.1 BEE. 5 if. RO

b, I LA RLA VTS R B Bk = AR RIR . BAR AR RS AT AZ A
FACHD B A5 5E . AL HN U S %

o http://www.eas.slu.edu/People/RBHerrmann/Courses/EASA462/
o http://www.seis.sc.edu/software/distaz/

e SAC JFfY src/ucf/distaz.c

o CPS330 JEfY VOLI/src/udelaz.c

o, ko

o N KL ZIFIR TS B ZI 4. ko S22z KNI TR AZ & o BIFRIFRAT.
khole

NGRERAE, WHOFLIRARR Ao e S, WA E AR

nevid, norid, nwfid

=FH bR ID R ARt ID AEE 1D, {UHT CSS 3.0 3¢, CSS 3.0 52 SAC
AT PAR PR — PRS2, V% 48] SAC Tk Akry™ 4, H AR EAE SAC SKBUH.

3.4.4 UM
knetwk, kstnm
HWEREMATEHA .
istreg

Bl H P I


http://www.eas.slu.edu/People/RBHerrmann/Courses/EASA462/
http://www.seis.sc.edu/software/distaz/
http://www.eas.slu.edu/eqc/eqccps.html
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stla, stlo, stel, stdp

o stla: &g (-90 F| 90 )

o stlo: HILLE (-180 3| 180 Ji¥)

o stel: GuiEfE, HHEMSE I MWEEE (RACK), IEEERIGERT
WP AL

o stdp: HUESUHXT T YRR (B oK)

cmpaz, cmpinc, kcmpnm, kstcmp

— AN EWMBEPFE A ERWEE/ &4 R B R E s s YR E . cmpaz
cmpinc FRE T HANEIE TS 17 KA.

TEIZGHT SAC i i) NEU AR R, HEEEMEX 2 M AF AR, FPlE
K Il E BTk T R B, ARz 51207 m—8, WO, Smsh . H, Sk
BAs i cmpaz FALEIER T (LA, HE SO N [ THIR IR RERe i A 5, RITIET i
J& ¢; cmpinc FALEEMALSTA, & SCHHXT U J51a R ek 2R, RIE P M
0.

& 3.2: cmpaz fl cpminc 7R = E

fRPEE X, HRBAPREEE R cmpine fl cmpaz {HAI R #:

2% 3.3: FRifEMEIRIER cmpaz il cpminc

FE | cmpaz | cmpinc
N 0 90
E 90 90
U 0 0

X ARFRE DT R R IE R U, R MR cmpine #I cmpaz 9(H, FF ik 5| NEU
At AR EE RTZ AR AR, XUERTE Sl — i sl
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kempnm I FA7# B4 PR SEED MW@ E A 1) =70 i in— MUREIE )
I, HUNEES, BHE 2R ZEE AR . 5 kempnm W[DABCH E. NL Zo i
TRZ QUi BIFAT M 0. wgdtdr), P BEsE s 70 1/ 2 AU N
M E,

kstemp Ml R, Fonauin&, i kstnm, cmpaz. cmpinc #fEF155).
1pspol

Ul cmpaz Ml cpmine R EE FiR, FEATFAIRRT, 5 =S@EA R EREN LR, 50
it

3.4.5 FEAHMISLAS B

a, f, tn

a f f H T HAE S 0) S 200 2551 B 20 A% T2 2% B 20 A0 4R

Tn (n=0-9) FTAHEH B @ LRI ZIAEXT T2 50 21050, 5 TAEHRAH S
ka, kf, ktn

a. AL Tn & — R LA k TFR I PAFASK BUAE &, ARZ AT BRIR . I )4
AU AR R Py s i) Sk B S b I A 25 ] 6985 5

FeanskBoie i a PiEE s PRI, WILn ka pfE T PARCES “P7; SKBE R t1
W TREM PP BRI, W—fE S ktl 2 “PcP”,

TELZ B, IR BUE R AE, WIBOASTE RIS 22— 2T 2k, M TR AR
A E S, NPREI TR AR IC B R R R e T 2B

Xmarker

A 22 A8 BT AR — N A . a fil ka W[ AR amarker, f f1 kf A DA
¥ fmarker, o fil ko AJPAf I omarker, tn F1 ktn A PAf L tnmarker (n=0-9),

i s B AR B A PAFElisthdr Hr{di ]

3.4.6 {UZRHIRA &

kinst, iinst, respn

kinst RiCsRAXERE A FR, iinst Al UAFIIRAL, respn WU Z4K.
3.4.7 g

usern

usern (n=0-9) FHTHEH A E WP 5 BB .
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kusern
kusern (n=0-2) HTAEMH P B & LT EUHE.
lovrok

#i 4 TRUE, JURERE R ISR BE T 9 s 08 FALSE, WIEUREHR A g s . 1%
AT ORI IS, —BORURD R, & T ORI R H Y, B T8 i
ek 61 (G i

lcalda

4FRrA Calculate Distance and Azimuth. #A TRUE, NX4Z54H1 G vk i) AR AR S A B8
B, kB R dist. gearc. az, baz ffHZNITE, HNASHHSTTE, SAC %
B AR R o

kdatrd

B ATHRALR B (— R ) .

3.5 SAC rpiryint [
3.5.1 LA K

SAC BBt AR L S M a3k BAS &, dE nzyear. nzjday. nzhour. nzmin,
nzsec., nzmsec, b, e, o, a. f. tn (n=0-9), FEHMFHTIIHE I SAC F11
S T A - S Wi Vo = B B A a1 1 8

HE, SAC AP MR B L AR, SAC MBI ] P A8 . SeAEHEm
—HHIGRHE ., FAEEER, dnmn S, 2OHE RSN EA SN E
JITRE I IR %

FEATTE T RN, KA X P A s B A ARSI RN ] . i B
TER AL, 2R — IR — B

— MR BT

2014-02-26T20:45:00.000 0.10
2014-02-26T20:45:01.000 0.25
2014-02-26T20:45:02.000 0.33
2014-02-26T20:45:03.000 0.21
2014-02-26T20:45:04.000 ©.35
2014-02-26T20:45:05.000 9.55
2014-02-26T20:45:06.000 0.78
2014-02-26T20:45:07.000 0.66
2014-02-26T20:45:08.000 0.42
2014-02-26T20:45:09.000 0.34
2014-02-26T20:45:10.000 0:.25
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Hodr 55 50 02 ot kB B PE R B e RS I 20 CHE A — 51, M
“yyyy-mm-ddThh:mm:ss.xxx”. i@ A 1 M= E AT RARAY .

A AL HE Z ARG BB AR, KRR 2SR, ERATT#. &
JERF I ZIE SCA SN Z], FHHAEHE B I ZPE AR T %S I 2ROk 3=
i, XEERT AR AN D

FLANEL “2014-02-26T20:45:00.0007 HZFEHfZ], A

nzyear = 2014

nzjday = 57
nzhour = 20
nzmin = 45
nzsec = 00

nzmsec = 000

O T ) 5 T AR AR A

00.000 0.10
01.000 0.25
02.000 0.33
03.000 0.21
04.000 0.35
05.000 0.55
06.000 0.78
07.000 0.66
08.000 0.42
09.000 0.34
10.000 0.25

Horbsl — R R, S SR R R ORI 2T 225 I ZU AT AR, R T
AT H A A X s )

RASHZINEPCATTER, HH “2014-02-26T20:45:05.000” NZHMZ], N
R A

-05.000 0.10
-04.000 0.25
-03.000 ©.33
-02.000 0.21
-01.000 .35
00.000 ©.55
01.000 0.78
02.000 0.66
03.000 0.42
04.000 0.34
05.000 ©.25
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R, BB AN BRI 2 A S H I A, B R S R ], B
HHFEBOE R P A = %

TS 2SI “2014-02-26T20:45:00.0007 Fy & 2 FALE SIS Pk
YR TN, FRERH IS — 2] 52 AT DARE— B R4k, HEAU SRABHHXTI ] + SR
+ BAREEC B CFRIBHIRITE] + SRR + SRR ksE 4 AT AR )
GORERS iYL=

SAC JEFET 3 hb—Fhfa AL, EAGMINTIS ] 4 SRAERFE + B S8 + S
87, BISKBIAER T “brdeltatnpts+e”, XHIRIFAEMEITRE, Xt 1 kB
AR e I—LBRRIRIE, IS hEE]

I SAC HIBLAAERT IR IR TRIfL 2 )5, A s i AR

nzyear = 2014
nzjday = 57
nzhour = 20
nzmin = 45
nzsec = 00
nzmsec = 000
b = 0.0
e = 10.0
delta = 1.0
npts = 11
0.10

0.25

0.33

0.21

0.35

0.55

0.78

0.66

0.42

0.34

0.25
DA 5k B R 1

g L — A B R A BB (%)), AR TR B LANE MG Sk BAs & o A
FEXSGBARN RS (IFZ]), At BARRTEEI B2 RAFFIX LB g, RA L
TR — KRR FCRIETE T . SAC FHEM BT (B0%]) HXETSH 0 210 i )22 (BIA T
H]) MR R o, a. . tn i,

Zi L, SAC PRI A XS A =4

SEWH ] LB nzyear, nzjday. nzhour, nzmin, nzsec. nzmsec #t5g

RIXER] RIS ZIARR T 25 W 2R 22 (RACED) , PRAFEIKBUERE b e,
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o, a. f\ tn (n:O,Q)
SrHEL = SHHEA) + IR

3.5.2 —EHIk

R PA—N EAR B R A, G G s R TR R O Sk Bk i At — D R SAC
) B T AR A2 o

MR B B

SAC> fg seis
SAC> 1h diztype

iztype = BEGIN TIME
SAC> ch iztype IUNKN
SAC> w seis

Lh 24 Visthdr WS, M1 HLBARERNH. ch Zchnhdr WHE, HTEUCK
B BRI

R XHEBOZMT P RIEBU dztype BERME, XRHBTXAHIRMHA — A
bug,

iztype 8% T SHMZIHHA, HE/RN BEGIN TIME, Stfrn EHAZE(EE IB, Wik
FEYLIEA &TE@EX?C#%#’I‘%&S‘E'E W ZIE NS4, R4 b WEI%HN 0. 1 5L kR
A EEER b EH AN 0, XHSE XA EERH— 5 buge XM —AOITH B
SAC RS %HTIEUPFH?%H’J%&ﬁEHT?fTﬁ A B XA, BTAX LT
HAZIE} TUNKN,

SR AN b

SAC> r seis
SAC> 1lh kzdate kztime b delta npts e o a f

kzdate = MAR 29 (088), 1981
kztime = 10:38:14.000
b = 9.459999e+00
delta = 1.000000e-02
npts = 1000
e = 1.945000e+01
0 = -4.143000e+01
a = 1.046400e+01
SAC> ch b 10
SAC> 1h

kzdate = MAR 29 (088), 1981
(T oigksk)
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10:38:14.000
1.000000e+01
delta = 1.000000e-02
npts = 1000
e = 1.999000e+01
-4.143000e+01
a = 1.046400e+01

kztime

(on
]

(@]
1

U b HGMALAAET b 71 e {HAAEL, S0 2] AR BRI IR 350 K A4
.

X ERE BB SAC Bl b AL R — et B Xt B P B 20 i) I SR T 0.54 AR X AR
WK, Wb Al e BMAXRZIBHES T, MHELBAN o, a. f. tn KNSR ZIAN

fA
EFElEOE R CRIAZTE | S 2 N

o MR o, a. f.otn FWAHE L, IABE b AT A TRIEAES 1w B8 A K
X257 . XTHRXRIE, SHHKKIE —35.

o WK o, a. f. tn BAPUE L, WM b (HEFHUT R KISk BAL & A
B®e

PSSR e

SAC> r ./seis
SAC> 1lh kzdate kztime b delta npts e o a f

kzdate = MAR 29 (088), 1981
kztime = 10:38:14.000
b = 9.459999e+00
delta = 1.000000e-02
npts = 1000
e = 1.945000e+01
0 = -4.143000e+01
a = 1.046400e+01
SAC> ch e 0
SAC> 1lh

kzdate = MAR 29 (088), 1981
kztime = 10:38:14.000
b = 9.459999e+00

VORI, B I SRR R [

* X 22 50T AFRAR LSS — A

SHNEIENT o, B a. f.otn NESTEARFIHI SR AN BN TR BRI, 2k bt
AR . HLEHL, AT BZANEREEEY b HE.
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delta 1.000000e-02
npts 1000
e = 1.945000e+01
0 = -4.143000e+01
1.046400e+01

Q
]

AR, BTG T A R KA, B e M{E AT DARE R SRR, AR L
IZESRTTH, e MfE 2T b, delta. npts MEZIAITER. X5 F—T s nk
BAR RUTUAR BT A . AZHAEB N delta, npts, XORERE!

&% o. a. f. tn

XIUA LB R sE 4t mi 7 B SO, PTG E S 1B, BOH & SIS 38
A= AR S, DR AN P

Bl S Hmt

SAC> r ./seis
SAC> 1h kzdate kztime b delta npts e o a f

kzdate = MAR 29 (088), 1981
kztime = 10:38:14.000
b = 9.459999e+00
delta = 1.000000e-02
npts = 1000
e = 1.945000e+01
0 = -4.143000e+01
a = 1.046400e+01
SAC> ch nzsec 15
SAC> 1h

kzdate = MAR 29 (088), 1981
kztime = 10:38:15.000
b = 9.459999e+00
delta = 1.000000e-02
npts = 1000
e = 1.945000e+01
0 = -4.143000e+01
1.046400e+01

a

HEBUSHZ], A SAC KB, BT SH NS E R A SRS A 1R
i “HEINZ) = A + AR AL, XA SAC Bl R 4E R I 2 K
TFF, X— i BHE B DA TR Z M X, (g T SAC AN SRR AEI Wi 1)
(FLAARIE 1 80 735Eks B2 2 Wh 20 4p), FrPAEEON K& ERMSE %] 6 1~k
Bz, I ERIXEAOEE, HE5ARSHNZ] 6 NEET, FIREC BB, P AL
I, BB EIRBUCK B R T b (.



% 37 SAC (A& -39 -

CE &L

Kb B — AR SRR B O RN 2], X AT AE B BCR B B o RSCHL, (HEL
WA IS H LB E N RN % ERIARY, EREUSHN 2R RER, B
PA SAC Ky ch iy 4L T allt JIDRLIX—IhaE, EFIFEE — b S RA MR
3.5.3 gk

K SAC s a] AL fE o Ry =2k

1. ZZWZ): Bl nzyear. nzjday. nzhour, nzmin, nzsec. nzmsec;
2. AHXIIE: B o, a. f. tn;
3. FEERAAHXTI T« B bYs

5 RIS AR BT ARE R, BVERARSA I

i RN AR R R B M PRI XTI 2 K AR . — i B O = 2 ) A
KA IER R B IR X 225 . FERCE T AZBRZ)E, WA Hchnhdr 654 allt %E5iE
. =N

T e RAMSZABE, FIARFE S



RIS, MBI T SR 4 !



4 4 5 SAC HmibM

MRS K B4 A F LA TR

A
Kt piak 2
WA H.
Wt o
2l P

AREREN AT RO H LR, DA SAC #EATEURHUAE B ABLAZ E. .

ARFLNAEAT AR T RARAL PG A /NP IR A5 IR R A R A PR O
FEHER o (RS Br e A B A AR A2 B AR R WFTE R D SE Y, PR T A B2 A e Ak BT AR (3t
2% B NIRRT IR S CRAE I, RIS PR S DLk BEOR IR LE 2 R A 454~
PRZ IR e e W -

4.1 Bediring

HUIHI R BOE RS, R ARRTR, RECTA MRS, BSOS Y
Ko X Y BT A A SR AR ) B, A E R R RN AR, S
BT

4.1.1 BRI B

LT HHURE FL e S B IO, SRR PR A R
A PR O RO VRSO, I RSO
2 SifOK: AUEGLE. (B (GOBr. KPMISKIAN). 4RI (SAhe:
7 i)
3. W AR A AT - AR KRN 2R H R R, TPR A BRI, s
2§ AR
PR R X TAME 5 5 R ISR P L SRR (R (i,
BEHL) AIA A O SRR (HCIBRIR ) . 4T DA PRl L S P
O, AR IO, (RS, JEATOAN LA MRy e T 25k
REF AR LSRR, THSERE S R 203%, e bR, i8]
AL B A £
112 EEHVIBRI
MBSO B AU RO, PITITABREMA S 1 L), B SOMT T

Gl W=

41



- 42 §4.2 Btk
L ge¥efuh: GubfrE . (GREE. R
2. Bk IS EdE o 14 P ] 1
MR DRI E R, 008 B BRI RG], BroA, RAMRRRE B, FHRR
TR B T LR — T2

4.2 Bk Lhe i

4.2.1 Biiks A
HWEBIRE G RZH, #ILFEHE SEED, miniSEED A1 SAC,

SEED! HJ] Standard for the Exchange of Earthquake Data, HAJDAfEiEZE &£ 420
W 2 HE PA B & il e . SEED A8 2UA R 2 — A FEgiAg X, B n] AR R I8 W 45
% S B DA SRk 25 8], [R)s) SCAT DASE A AR 2 A4 5 r (R T A A s i A 5
DL AR 2L, AT DUREAA 5 3 oS rh P B A e B A5 12

%7 SEED #3,, & miniSEED #%:fll dataless SEED #%x,. miniSEED #% {04
BUPOBESE, dataless SEED A{A P AU E Guliycid . Z i AZER SEED 83543 i
miniSEED FI dataless SEED, &P J#44> SEED Ut & Gulioclidli, SiEmsE
ST BRI T, IR TR 2 BT i 75 5 . H AT, miniSEED %X 2 ¥ SEED 4
Bt O A AR S A i) £ AR

1 SEED #(Z4h, oA HAttles s, Heah Bl e it e CSS 3.0 #53K, ALARZ
s B o Xk, 1 SAC, AH. evt %45, RRIEZRMEG MBS HE XL H
CREEME, HATH A Hinet & MAYEIRMEHN A CE XK win32 4.

4.2.2 KR

IRIS $2fit T rdseed &K, HIFHHt SEED %ffs b HYIELSERE LG A K G uliookids, -l
RFESL PRI ORAT A 2 i AR 2

FERIG AT SEED $efi i SAC Hes BT, DA A i) RESP (L4
BECIE

$ rdseed -Rdf file.seed

R4 T SEED BClit it SAC #XAGMIB AR, R A PZ (UM
P

$ rdseed -pdf file.seed

L SEED ¥ Ean il 225 5 S0k : http://www.fdsn.org/seed_manual/SEEDManual_V2.4.pdf
2 Kubesds (Metadata) s T UG R, HINAWAE . SREE . (USR5,


http://ds.iris.edu/ds/nodes/dmc/forms/rdseed/
http://www.fdsn.org/seed_manual/SEEDManual_V2.4.pdf

AT SAC HfRab B - 43 -

4.3 &I B
MG A merge
FEHIAS : Perl A<, Python 7

AL, A SEED 5{ miniSEED @ U Y[R — & uli [ — 0 R ELE B EE, SH
T ERE AR BN SR AY SO, BT A AT RE S PR AR AR SE I 2 A7 AE ) 5
S BRI, B RTRER TS BRI T UIE] . PO BB o B T BT

BUE MR E R NET, Gl STAL (LE2h 00 [ BHZ 7R IESHIEH O #IM T2
A, FHERF A E IR S

SAC 1£ v101.6 21, HAEJEBGH—Boll, ARG G5 —Boddh, M8 = Boddh.
MFZNEIRBI G, TEITZWREI S, FLA TN SR o0 42 B8 240X s 1]
MRy . BIEE 0T ay S 0E 4T 69

SAC> r 2012.055.12.00.00.0000.NET.STA.00.BHZ.Q.SAC
SAC> merge 2012.055.12.25.00.0000.NET.STA.00.BHZ.Q.SAC
SAC> merge 2012.055.12.40.00.0000.NET.STA.00.BHZ.Q.SAC
SAC> ...

SAC> merge 2012.055.13.20.00.0000.NET.STA.00.BHZ.Q.SAC
SAC> w NET.STA.00.BHZ

SAC M v101.6 JHAHES T merge fiv4, A ASEAIAF ARSI

SAC> r *.NET.STA.00.BHZ # ENPTH FEEL I XM
SAC> merge # AT TR XA I — X
SAC> w NET.STA.00.BHZ # E[EE AP

ST A B I EE S0, SAC 24 knetwk. kstnm, kcmpnm f1 delta 2755
AVCHE, FR REHAIWT R SR A FFINUT .

TR AR, AT RES th BB A W s R A R O

o EHHRAFAENWT, PO AN B A

o HEEAEAEES, WIW] DALCE BB R A B A (R SO E A R T
4.4 Bigda
HISEIA . Perl iI4<, Python 4

M rdseed #fFM SEED #XH EAF2I SAC s, —BesbRA e 34 .
BN

2012.055.12.34.56.7777.YW.MAIO.01.BHE.Q.SAC
2012.055.12.34.50.6666.YW.MATI0.01.BHN.Q.SAC
(Foigksk)



A4 §4.5 IFRALIE

(£ k1)
2012.055.12.34.54.5555.YW.MAIO.01.BHZ.Q.SAC

X =AM YW G MAIO & ufi i SERUH R UL R 19 S8y =70 & (BHE, BHN,
BHZ) BOVAE. SCUFE# T —I R R & e a4 I A, R

FRIAR SO U , FERRAL PRIN, o] BE 2 AT UM, — AR AR I S8 P R UEA T8
Mt .

e BB SR A 44, ARGIE IR kg an s, FRRBOA BE bR . 5 w5
R RS A C T I si SE bR SR PE -

TERLEIFOUN , 2R S OHERTA Gl ORI R — A3, R 304
PASRERG 24 IO /I TR fn % o 820, SAC SCHEA4 BT S50 B nT AR I 4t o 2K
B EE AT VR

YW.MAIO.01.BHE
YW.MATIO.01.BHN
YW.MAIO.01.BHZ

AW, 5RO R G U BRI AE R — SR, ISR A
vl KA, BRSO R4 T R ZEOR B R HME R . RS2 T AT AL -

YW.MAIO.01.20120224.BHE
YW.MATIO.01.20120224.BHN
YW.MAIO.01.20120224.BHZ

B A X — P BRAT AT, T DATE AT A B i i R h R A T EE Ay 44 (L
R BT I 5 ARERERII A% ) o 38 3 7 B AR SR 58 iU fiv 44 O B AR

4.5 WX EIE

P — RSO PE, R b A R E R, BRI, BUARL R (i
FRERHERTIL, EDERPRCHR MO X BT, R A A (> 8 A/, WAL,
DB TE T DA Sk B it b ) (B S

SAC> r nykl.z # BEABIE
SAC> lh b e kzdate kztime # EELBER
b = 1.999622e+02 # b=200
e = 1.600968e+03 # e=1600
kzdate = SEP 10 (254), 1984
kztime = 03:14:07.000
SAC> ch b (&1,b& - 8%3600) # B b i, WE 8 K, BRMEA b
SAC> 1h

(Fi4ks)



AT SAC HfRab B - 45 -

(8 1-7)
b = -2.860004e+04 # WE b=200-8+3600=-28600
e = -2.719903e+04
kzdate = SEP 10 (254), 1984 # HEW R
kztime = 03:14:07.000
SAC> ch allt (0 - &1,b&) iztype IB # 5 B A% E A ST A G B ]

SAC> 1lh b e kzdate kztime

b

@

0.000000e+00
1.401006e+03

kzdate = SEP 09 (253), 1984 FEREY 9 A 16 B 3 &
kztime = 19:17:26.963 # => ERfFEREH 9 A 9 B 19 H

+

M BTGl AR ), SKBAER b BEBIRZE T 8 A/, M 122 i 8] I35
AU, AT RIS 1 8 AN, BISERL T IR IRAZIE

TUVERIME, FEETRB 0 a. f B tn ST A RAT L, A i ]
M b (RS B, AT B R A,
4.6 L

ML B:: evla, evlo. evdp. mag. o. nzyear, nzjday. nzhour. nzmin, nzsec,

nzmsec
FSCHAIAS : Perl JiI4%, Python J{i4<

2 SAC SCUPF A R BB G BN MER TG 21 MR H b R B R
KRR . SR WENERER, X E B 5 AR SAC LB+ . SAC
Seft 7Tl DMEUCK B R fiv4-chnhdr, PARCRHEMUG Sk BUAS B S B RER SCUFRY Ay

Awritehdr!,
4.6.1 2. WIEYRA
MEE TR MRS, BENT:

SAC> r cdv.?

SAC> ch evla 37.52 evlo -121.68 evdp 5.95 # (S =/ LB T &
SAC> ch mag 5.0 # BE—ALBTE
SAC> wh # BB B kB EAXH

4.6.2 JEmt %)

W, FTERAENZEEEA SAC KB, JHiE SAC IS H I LN KR 4] . 3%
FERCEMFAAET TU\EXFMM)\ X AR bR BGRAGE R . ESL X — A, FEM

LV WATDAGEE w over ¥BNE IR SC . 2T wh Fl w over IR F], ZF#wh 5 w over —7,




46 - §4.6 FHIFEE

F|chnhdr FPHANFER YA

SRR UAESR —A SAC PR AR Z], R AREI %120 1987 4 06 H 22 H 11 i}
10 43 10.363 Fb:

SAC> r ./cdv.z
SAC> ch o gmt 1987 173 11 10 10 363 # 06 H 22 HEZ#% 173 %
SAC> 1lh kzdate kztime o

kzdate = JUN 22 (173), 1987
kztime = 11:09:56.363
0 = 1.400000e+01 # RERAMSTSAERZAG A 14 £
SAC> ch allt -14 1dztype IO # SEWEM 14 %, HMEER 14 #

SAC> 1lh kzdate kztime o

kzdate = JUN 22 (173), 1987
kztime = 11:10:10.363
0 = 0.000000e+00
SAC> wh # 5 [E A

FER BT, B MHRE B SRR T IR RN, RIE T AR H IR AR
SILKR, ABIh e 173 K, BAM “ch o gmt yyyy ddd hh mm sss xxx” LS
KR4 S B HR o, SAC & H 3l A s I 2 FE0 RIS T2 25 I 2 A I 1) o
I SAC SO S I ZI “1987-06-22T11:09:56.3637, T o {EX A %I &
EmZ] “1987-06-22T11:10:10.363”, FrbAKBE R o MME N KB ZIMX T 2%
WZI A 22, B 14 75,

PR ZGAKBZ )G, T ERFSHNLBGUON RN Z], 5 RS E S STA 1
FAXSITE]. ch allt xx.xx WERERRFIrA B CHARXTI R E xx . xx #,  [F]H$ A
SHWZI PR E xxoxx B, WIS HNZIRN A RRZ], 1o B2 0.

AT AT 5 Ao A BRI, M HREANLER o BE, Wi T
KEH . RO 0 T2, XHAPFREMAN SAC =41 “AEay 5]
MKBAERHIE” IhEE. BARRITEIRARANATESAC 4ift —=Hh a4,

SAC> r cdv.z

SAC> ch o gmt 1987 173 11 10 10 363
SAC> ch allt (0 - &l,0&) tiztype IO
SAC> wh

XA, (0 - &1,0&) U T EAMBITHR) -14. FENZE—F (0 - &1,0&)
HE 3L, &1, 0& FRTGIHAFFHH—A> SAC SCIFRSLEBASH: o HfH (B 14), )5 (0
- 14) [(EIWERAY 14, ARARIERET, ATFEMN th o BEKBAEN
{H, senl LB HBhE.

1t SAC v101.6 JZJ5HAd, EBIFHH (0 - &1,0&) A PAGH (0-&1,0&) .



AT SAC HfRab B S AT -

(-&1,0&) 5 (-&1,0). ML SAC v101.5¢ KZ HiRJAH, HEERH (0 - &1,0&),
HEMS PR =M. FIER o r0E A, B B 6l P i 5 k.

B ETA—A SAC B IR I A R ZIR SO . ISR E—R 24> SAC %L
PEASIRARRY 2 2m 2, e E A AR 2

SAC> r *.SAC

SAC> ch o gmt 1987 173 11 10 10 363
SAC> ch allt (0 - &l,0&) tiztype IO
SAC> wh

XL R AR KRR . HEA N —RMEEATREZ SAC #dls, MAERH ch
allt fipif, &1,0& 5IHIHEH—1 SAC Hilan) o kB, SH_ AL C ARk T NAF
A BRI o ERA MR ZexTis 2] (RPAERZ]) , R pra Bdai 2% i 202 —3
1, A2 A B S B 7 o IE IR —FER . BT RAS HA Y A 1) BT A £ 1)
ZHEMZ w8, PG A R LA . SR IR B BIR R AR g O, <P
BEIRNSE N Z w8 X — R —E L,

TE L B1F R Bl I — A4

SAC> r *.SAC

SAC> synchronize # [ P A SR i 5 i

SAC> ch o gmt 1987 173 11 10 10 363

SAC> ch allt (0 - &l,0&) tiztype IO
SAC> wh

synchronize FJVE 8 NAE T IrA BRI A RIS E 0 2], TRt ar 2 A aE b, B
AEIERL B & o KA MIEMME, FrAERLINSE LB SN o A2 —
KR FNE T .

4.7 3R sl L

ML BE: stla. stlo. cmpaz. cmpinc

—BOkUE, M SEED B Il SAC s P& T HERIM G ubi(E S REE .
PP AU Gl RER, WREAHLERERPUXLAER, HfH chnhdr X
Sf5 B A SR B Btk B

4.8 LT
FHEmT A rglitches

WRRAEMER S B, SEGESHRR AR T B s E M = k. XL FTEE
W, ERIRA SR, (R M AR A S A BRI AR A 2 BRI O R IR E S
11 75 EAE R AT 2 BIRF B 2Bk . rglitches fir i DAZERAPAREE BAG I K B bR
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HEHEN. BRIFERHEIC TR E W, AR IE SR T AR LR, R

S EAR DR BEHATIX— SR

rglitches YRR TTDAM & 4.1 FEHLE F.

Seismic Trace With Glitches

30_ T T T T T T T | T T T | T T T | T T T_—]
K8108838
B CDV VERT .
MAR 29 (088), 1981
20— 10:38:14.000 —
10— —
o— j\/\A/\/vy/\/w»Nw\ —
1 | 1 1 1 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
10 12 14 16 18
Seismic Trace Without Glitches
[ T T T T T T T I T T T I T T T I T T T ]
K8108838
11— CDV VERT —
MAR 29 (088), 1981
L 10:38:14.000 i
! | (T AR
_1 — —
i 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 i
10 12 14 16 18

4.1 MY B
L glitches FMAERES, FEINER elitches JRIAE(RH S

4.9 BXifii. REMEBHMBPIERK

FEMT A rmean, rtrend. taper

W, PO A R I A ~Akﬂﬁﬂﬁﬁ%@%§%’“ e AUUETE
Yar oA, AR T AT BR . 53—, X RR I T (ﬁu FFT. JE5%)
W, AR A, 2 B B G, TR T S B i 22 R RO AL B, (A
S0 1 i R [ i DAY A2 S A

SAC> fg seis
SAC> rmean; rtr; taper

1 B 4.2, PO EBITMREONEIREIE . RI9E. RLIEEE . MRKZIGHBHE



AT SAC HfRab B - 49 -

P 4.2: RIE. REMEEHFPILIRK

410 LB
FIEMT A transfer
FHEJHAS . Perl AN, Python AR

SAC ] DA iy &-transfer SCELZAXARIN. . X —T A/ P4 BARRY AR, AN
H 5 RSt A B 5 T R T LA 25 SR MR L P D5 9K

W

(S0 M L ) AR S P DA B A il 5 B R AR RO R, 35 225 R SR AR IR . DA S BB A3 H 1Y
FHRANZE . transfer aySmBAME, Wity HTEET SR Bl .

SAC i B (G B SCPHA AR 30, B RESP SCPERT PZ SCfF. A& /147 RESP
SCHERD PZ SCAFRURPRE , FERHER T IR LB A AT HERE
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4.10.1 ) RESP SCPF 2% E5min
RESP Jji 1

ffiff] evalresp EHI{HATEE RESP R}, transfer &XFNIEFRIEA SAC ¥k
HATIEER . XTI SAC B, MSKBIPRIG 25 E, AEFE 41 H %
NS AN )3 SC 4 RESP.NET.STA. LOC. CHN,

SAC> r %.SAC
SAC> trans from evalresp to none freq 0.004 0.007 0.2 0.4

BITERIEFAL R, FTPA— AR A SAC Bl ,  HLICTE 8 R (G b SCHF ) SCE44
RESP Jjik 2
WA evalresp fname $EHUNERASEIL /I E RESP SCHF:

SAC> r 2006.253.14.30.24.0000.TA.N11A..LHZ.Q.SAC

SAC> rmean; rtr; taper

SAC> trans from evalresp fname RESP.TA.N11lA..LHZ to none \
freq 0.004 0.007 0.2 0.4

ZIE AT, RESP U SCAFZ AT DMERE, (EATERE R G, SUGET, —
REALEE—> SAC %, Hdlmoitt & AT E S AL .

RESP Jjjik: 3

»
N\
/

AT LAREBINA Gt RESP SCHRRGIF B [A]— N30 (cat RESP.%.%.%.% >> RESP.
ALL), IFHRE%E RESP SCHA UG R SCIE, Ry U RESP SCiF b B 8 548
IE@BE’\J{X%EHIEIED

SAC> r *.SAC
SAC> trans from evalresp fname RESP.ALL to none freq 0.004 0.007 0.2 0.4

4.10.2 i PZ SClESALZS
PZ Jj5i: 1
TR PZ RSOl

SAC> r ORO75_LHZ.SAC
SAC> rmea; rtr; taper
SAC> trans from polezero subtype SAC_PZs_XC_ORO75_LHZ to none \
freq 0.008 0.016 0.2 0.4
SAC> mul 1.0e9 # B PZ X transfer to none GE MM BEKIEHEAA m
# T SAC BRINWEALA nm, ETLMFEIL 1.0e9
SAC> w ORO75.z # N EEGELA nm



AT SAC HfRab B - 51 -

ZITER AR, — AR — N, BRI PR E PZ 34
PZ Jjik 2

AIPRREITE Gk PZ SCEA 8| R—A 30 (cat SAC_PZs_x >> SAC.PZs), if
TR %R PZ SCOE AR . SO, BUi A2 B PZ SO H 8 53R PR A Z8 M 5

SAC> r *.SAC

SAC> trans from pol s SAC.PZs to none freq 0.008 0.016 0.2 0.4
SAC> mul 1.0e9

SAC> w over

TR R — U] ARE R A B R -
4.10.3 JURPJ5 IR LE

MG MPERE, RESP J5ik 1. RESP J5ik 3 #l PZ Jrik 2 #2 W S TR, RAFH

— MR S, RIRTTR] X B OB R EA T A B . T RESP 73k 2 F1 PZ J5ik 1, &

TP A SNBSS SO 24 sk B R BUE L, 18 X BB R B SO, X 5
B/ AR S

MPITRCERTE , T — A RERINEL, 36 670 ANTEEE, FAAS E B 3 2108 i 1 )
TR :

PZ J7: 1 (8 #) > RESP J7¥: 2 (43 #) > RESP #5731 (58 #) > RESP 753 2 (90 )
> RESP 77 3 (227 #)

MHR] DA AT RCR A A L

1. RESP2 #l PZ1 #itk, RESP3 5 PZ2 #itt, WA, PZ CHMRCEZ ST RESP X
o XA Z MR, 55 RESP XA TR NEREER, TR REHE AL,
PZ U U S T SN E B ARG R, AT HENEARGE, B&208;

2. RESP1 f1 RESP2 #lt, RHFET: JE& MM CrE, B MFEE A EdE T
BUEE . WESUA 4 ET H S T %, 1 RESPL ZEt RESP2 & —£8;

3. RESP3 il PZ2 J5yk, #4020 )5 pR BOBCHE Rl — A S S, X TR B

0 X WL S Dy A1 VC B Fy i 7 e 4, DRI BT A 5 3 o B2 B P Y
BEET R
o BEEERMAH, M RESP Jiik 1;
o MEPATHR, ATAM PZ U5k 1
411 Bl
FRH A cut

B B I AR VR R T RE R IR IRL T, 1 S B A T 25t A BRI 7 A Pl B L L
(g —/NBEEE ﬁi?t?%%%XTéﬁﬁ%ﬂ%ffﬁﬂﬁhﬁﬁiﬂi SAC Hif) cut i Al PASE B
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i cut a2 “SHBER @, IR cut ard T read md.

4.11.1 pdw

i cut Ay X EEIE TR TF A BRI R . B TR 2 A, At — Sy
AT SUNFEE, Hldirms, mtw, xlim 25, 53X 26y SHH [RIRER 75 2K S )
%, 1F SAC H kN pdw, HJ partial data window.

pdw & LT — MBI FI-— 4R ], HAgACh ref offset ref offset. Hrf
ref %%, ATPAM Z. B, E. 0. A, F. Nfl Tn (n=0-9), T offset JAHxT
S W 22 R ) (S

S M%) ref ATABUAT T A :

AR SR IR

ARSI EE R

DRI

I pSI Ed Ly

H S 4 ]

o Tn: P A& XIEFRE, n=0-9

Z: ZHEWZ

N: X5 of fset R EdR S EON AER RMRAS &, HAUT AR T &S50 (E

HITIREETR Y of fset AWM 0. HITU ref HIEMICHHY Z; H45K
ref AWV HESIHA ref HlH.

THERBF R T LA pdw SHAT

[ ]
'n>Orl'|UJ

B E # XHEFBBEIXEER, B cut off HFHE
B O 30 # X 30

A -10 30 # wzhE 10 HEw)E 30

B N 2048 # R AIE 2048 AN

TO -10 N 1000 # M To ® 10 FHEK 1000 /A

30.2 48 # M X 0 KE 30.2 2| 48 F
4.11.2 cut

cut fp e “SEBER” s, WIMFHEL cut F read:

SAC> cut t@ -5 5 # ®EL tO WES 5 %, it 10 D HEdE
SAC> r *.SAC # 4% cut ﬁ read

4.12 4y gk

XA A rotate



AT SAC HfRab B - 53 -

FHELBE: cmpinc, cmpaz
FISEIAA . Perl JlI4<, Python {4

SRR R MR AL AR B ) e A SRS B A B o PR ] DAKF =N IE A 7 AT e
B HE=ATEAZW A1 F.

AL T8, R =B BEE N E. U mpy. mbsErE, i SH 3
5 P-SV WARE, SEAFE R, T, Z W =088k, HiibERES ek g
W ELH o

SAC #flt Trotate 4, M TIRFEEEW MHEIERZ W 2E. JEFEH], SAC K& A
& cmpine Fil cmpaz, PARfE AN B IE A .

SAC> dg sub teleseis ntkl.[enz]
/opt/sac/aux/datagen/teleseis/ntkl.e ...ntkl.n ...ntkl.z
SAC> w ntkl.e ntkl.n ntkl.z
SAC> r ./ntkl.n ./ntkl.e
SAC> lh cmpinc cmpaz
FILE: ./ntkl.n - 1
cmpinc = 9.000000e+01
cmpaz = 0.000000e+00
FILE: ./ntkl.e - 2
cmpinc = 9.000000e+01
cmpaz = 9.000000e+01
SAC> rotate to gcp # sk B K E KA
SAC> 1lh cmpinc cmpaz
FILE: ./ntkl.n - 1
cmpinc = 9.000000e+01
cmpaz = 2.440466e+01
FILE: ./ntkl.e - 2
cmpinc = 9.000000e+01
cmpaz = 1.144047e+02
SAC> w ntkl.r ntkl.t # REHN R REM T 48

£ K43, KENERZT AN, E. Z &, GEMNERTRH R, T, Z 505, Jigks)
R. T 7=, WDMBAEZ MR H Rayleigh 1 Love Jif.

BEAPIAKF RIS, BARF AR, AEREEE N pEREik E i, ks
Ih%se R rRAER, T 28AEs
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Seismograms of NEZ Components
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Kl 4.3: £f N, E 7pRJEHS R, T i

4.13 Bya T RAE

P A decimate, interpolate
WG, TR A T H R A

o ARGERRREEA I ATREAN ], F5 2R BT AR S RAE 2 A (7] re) SRAE S 300

o BARA RN, SERIERAR, ML P AT A N R, A
T T ARG SCHR TR AT LA N i

o WAREPREEFBIE R, SEBRITTE A B/ N R, B REX R O R A

o WRAANSE BRI, 7 B A ) A

4.13.1 decimate

decimate 4 [ T TMp LI FTHLI05S —RPHETE, M2 R BCUSI0BORE . R B
i, KRR Nyquist RAEEH, TTAELIMIURANS, M decimate XFEEE F1 T IGiE
BENE, DABESEIR AT

TR G, RS R BOR R 10 £
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SAC> fg seis
SAC> 1h delta npts

delta = 1.000000e-02 # XFEHE[E delta=0.01
npts = 1000
SAC> decimate 5; decimate 2 # OWERE 10 fZ

SAC> 1h delta npts

delta = 9.999999e-02 # XAEEE delta=0.1, ZwEE E4EZ
npts = 100

4.13.2 interpolate

Hdecimate HIE, interpolate Ay DIREHEMIGRIA, HAT DARTAGE ] B AN 45 (7] B Bt A 7 1
RFEBBRAE -

PCANSERAE, RIHE(E -

SAC> fg seis
SAC> 1h delta npts

delta = 1.000000e-02

npts = 1000
SAC> 1interp delta 0.005 # WX 2 &
SAC> lh

delta = 5.000000e-03
npts = 1999

SHFUCRAE, interpolate 5 decimate WIIRERSA T, {H interpolate YEJ K
BEM R 2 X B IGEIED, T interpolate JHATIOT AL T AE 2t BLIE A
PG, WOmTFHEE TS TR ISR .

TR B EEE R FE ] 20 Hzo AR$E Nyquist SREEER, 4 7 ERIEAEREHER
I B SE X B 10 Hz (R JE Dk -

SAC> fg seis
SAC> 1lh npts delta

npts = 1000
delta = 1.000000e-02
SAC> 1p c 10
SAC> 1interpolate delta 0.05
WARNING potential for aliasing. new delta: 0.0500 data delta: 0.0100
# HEMT lowpass ZJa, WA WESET A%
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4.14 JEI

M4 . bandpass, lowpass, highpass. bandrej

JLT- B 8 e ik i R A0 BRI — E BRI Y, s 2 B s A AN ]
JrRAUE . KT IEBAIANTT, ATAS B uR B A A KU, AR5 A B ¢ 154 -
BT UEBATERE, MART BRI R -

PSR, AL ATAETTRI SR BUbSER . il Wi ARNSEOTIE
T A TEA 22 KIK T A [l B SO 3 B B s AR M [ S TG R 7 SRR 2 il
ATARIE -

AL B T Ak ek, SR SRR R BN A SR A ME S, RIS
B, RIGM B FET, 153208 B IRIE AR AL . ARYEE SO, 152 R9H0E Ak
A RIS TR ML, 55 PR R T AR 718 DA e 0 P A3 i .

SAC> fg impulse delta 0.01 npts 1000 # ARk g%, delta Fn npts Wi
SAC> bp c 0.2 2 n2p 1 # BEEEWNIRESEK
SAC> beginframe

SAC> xvport 0.1 0.9; yvport 0.7 0.9

SAC> fileid off

SAC> qdp off

SAC> title 'Time Domain Response'

SAC> p # il B[] S8 L
SAC> fft

SAC> xvport .1 .45; yvport .15 .55

SAC> title 'Amplitude Response'

SAC> psp am loglog # I8 e

SAC> xvport .55 .9

SAC> title 'Phase Response'

SAC> psp ph linlin # AR

SAC> endframe

FIHA D KB T L RN S, FERS RN A A RCR AT
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Time Domain Response
T T T [

0.04—

0.02—

0.00—

-0.02 6 1 1 1 é 1 1 1 )1 1

1 Amplltude Response Phase Response
10 T YYYYHW T YYYHW T T T ‘ T T T

Amp_li}ude
o
'S

1077 ol 0l L
4 68 2 468 2 4

1071 100 101
Frequency (Hz)

Frequency (Hz)

P 4.4 Ik o A% Bt IR] Wi 1 AT 2 g )57

Xt EAR 0.5 Hz £ 5 Hz a7k, "~ E P g 1 AR B 8o & Ho BB &
M) :

Impulse

bpc 0.55n2p2 J\ﬁ

bpc0.55n4pl1l

bpc 0.55n2pl

bpc 0.55n4p2

o
—_
N

-2 -1
T

—~

s)

Bl 4.5 AR SR E R B

£ [ 4.5 Impulse Sy aakf 2, F kP A B 28 2 BIBCR A o (€A p (R4S
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p B LI, SHROEA U aE b, T IEBEE AR GRS RIS BB A IE(E B
TINFRIEER DA 2 S0 2 FEAH Y S R AE R B, (EX R 0 22 A S

p B2 I, SFROEAIE SO U B IR, SRR OIAEIR PRI 2 B i 2l o KU
TR B, (EERAT A4 22 M AR I ) B R4 AT

4.15 AP R}

FAHHENE B AT SR R 0 R, BRI I I B R A5, BRI 5 R A
A 9 SCHR -

H i AR h 2 TR B A R e e BN HE P Bk . TR A B I R 2 55 45
XL S B A B B . KR A ENE BN E AR SAC SCHERY LB, W] AETS
JE WAL BN B SAC SkBerhn] DA FARAF A 2 fE R Sk BE i d: a. f PAK tn
(n=0-9), ka. kf I ktn W T LA RA A5

% SAC UMM B =Fl0r ik, THE—— 4.
4.15.1 Fghksid

R E B IME ARG SAC ST B R PR IR BE R o B A7 L RE AR e 11 53 Hh B B ik
S M chnhdr fy - F3F I EE S AZ] SAC KB

SAC> dg sub teleseis nykl.z # DL nykl.z #4
SAC> 1lh evdp gcarc # BERREEME ST
evdp = 0.000000e+00
gcarc = 3.841450e+01
# FRAXERFUHERE ok135 AT, P JkRA 443.14 £, S KAERA 799.05
# % SAC XtrinsH M A A KRR, N
SAC> ch t0 443.14 t1 799.05 kt0 P ktl S
SAC> 1h to ktoO t1 kti
tO = 4.431400e+02
kto = P
tl 7.990500e+02
ktl S

VOTIRR B AR, s S AR, IR AR ARSI 2 2 A R ZI R
AT 2 — 28

4.15.2 traveltime 2>

traveltime & SAC $2HEHI— s, JTFHST tasp9l S ak135 HuBRBRIERIE FHOREAH
BIETERS, I S EEHIBIRL G BRAEE] SAC LB R

SAC> dg sub teleseis nykl.z
SAC> traveltime model iasp9l picks 3 phase P S
traveltime: depth: 0.000000 km
(Foiakss)



AT SAC HfRab B - 59 -

SAC> lh t3 kt3 t4 kt4

t3 = 4.430530e+02
kt3 = P
t4 = 7.999642e+02
kt4 = S

Za SRR Pl S WAL R G ACKBUE R 3, t4 o, FHEMIAY K KBS
AEMAEE . BT EAET & SAC WE A, FERBMEFR, SareT R
R it sk AR

4.15.3 taup_setsac Wi
TauP ALY taup_setsac fird A il TIHEEMAHBIE B I -A7E] SAC L.

$ taup_setsac -mod prem -ph P-6,S-7 -evdpkm *.SAC

Bt &M SAC SRR R BERRIRIRIE R, T RANTE — 4Ei kA iy e
SEIY, FEREMERE AZISKE Tn o, I KTn 5 AGEHIZFR, 17 USERN 5 AFEAH
St (400 s/radian ). _ETRZRGIH, (1T PREM HIBEAL, £ P A1 S 1
EREEEARISE T6 A1 T7

VOV ST SR 2 ROl RAF I 3 5 SUBERIDA B B 2 SUREA.

4.16 JIBHEF
MR A sort

TEE RS, BOERRAE R ERINF 5 SAC Bl e A NAFI BT & —FE, A IHES
i BT EE R HER , EAEF SR BURRIR IR, S SR T OB Bl =
HEE A/INB R B FEATHES ) . SAC $RUET sort iy & ASHIE W] AR BN Sk Bt &
WEIEATHER? -

KRB R % W87 AL TP HES -

SAC> r *.SAC
SAC> sort az
SAC> ppk

RRP R IR = T e HER -

SAC> r *.SAC
SAC> sort gcarc descend
SAC> ppk p 10


http://www.seis.sc.edu/taup/
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4.17 JUik i
B AR RRL/ T (W AR BR B B o

HPRTPA H CAERR e oA BT RCR A S SR AEA T B ], (HXREOR R, PR R SE B 0
i, SBEIRFAERORE IR BOE, RMERSE AR PR L IR SO pkikitok, B
A Z IR EN THZ S .

— AL |

SAC> r x.SAC # ENAHE SAC HiE

SAC> ppk p 5 # plotpk, BR%H 5 MK
# ERHFEEREZ, WA t9 it

SAC> wh

SAC> q

fERE— T PAEMOE, HOEEARTA R SAC Bk, A5 FIMiplotpk, BIRZH n ANBIE, N
g 3 BRI, n B 3. HPOERERRY, WAMS,; FEERERE, WAERE
AAERI ZIFRC €9 M (RRAATERC AT ASE R —A %S ), RG] wh REARiC )
to fRIFEILBUR, B SAC,

SEM BB )G, B W BOER) t9 #gdric, —Bokid#eg e, mirs
“UFT BOERY £ WIHRAE TR E SCIRE, HAEh -12345.0,

EFU, ATPAES I e MR IR Bop:

$ saclst t9 f x.SAC | awk '$2>0 {print "rm",$1}"' | sh

W —E R R Z A 10 U HI P T A R, 75 T R 2 i R i 25 5k !

SO, WRTLARI N ar - 3 Banfesh B L 1 1r H e

$ mkdir BAD
$ saclst t9 f x.SAC | awk '$2>0 {print "mv", $1, "BAD/"}' | sh

awk i, Hsk4s BAD iU ERHL. AL, HEHCHrd H ok BAD, WA
IAZICE H 5% BAD RS E 4 BAD, #ESECFE%.

4.18 FEAHFEL
FRAT A plotpk

AR EL, BCEUARE RN, & SAC 1Rl I IRE



AT SAC HfRab B - 61 -

4.18.1 ppk XA SiRIE
TR, EEEHEA “ppk B

BHOOEEE S, XA plotpk (I5R ppk), MBI 2EEH. HZ
HIAR I 2 e 0, WA AT ppk FITFIZ IS 0 5 2 Jlig 24T g 20
i, W RS R T — N2 B D AR AT 2R B DA R L amt . B, SAC
HWEA T “ppk B, At Ef 1A SAC F7RAF “SAC>™,

SAC> fg seis
SAC> ppk # EEMTLEAFDY, #A ppk R
# AP EATRARTAFSAC> "

Fo It A ppk MG, BB ppk . L, BIAREAALT 2 BT DA
A, RGOSl EE O F, T “q” #ARLEL ppk B, R, L
YPRPHEAT S BRI B SAC $RFF “SAC>”,

HASMM T ppk fnd, BANTHAZ2EE D, HEAIT S8 K e 0 NAFCh ppk
B 18 ppk BT, Frf RS AR S PR “ppk 6y S, (HASTEL S R
k. #EH ppk frdJa, AEMEE ST LN, BIBES T ppk B, S BrA
L AERS M BAE K, (HASPE SAC iR, 24iB i ppk BXHF, SAC A LUK AR
L b AT AT 2o

4.18.2 ppk B FHEIUEH

TR e ppk BRI EGRAM . Seit A ppk B, ARSI T2 R 1, HRRIE
BT X (RIPUASAME) AR, 23l R B ZhmC B iy, KT . o,
TEZARICH B AL 2 M — 2R B4R, S5 ARIA TO, IU C AR EARCR I (B
XY XCBOCE) PRAFEISGBUL R TO H. BT q DUBRH ppk #X, BURTELumEA
wh K A R Y Sk BEAE RS ] B S

BT RIAA € F0 0 25k, 0 abm A 1 2 9 AMEER TR, 0 il ZonfF EARE R 2]
IRAFE] TO 2] T9 .,

SAC> fg seis
SAC> ppk
# BN 0" FRREM, AKEH%"q" R ppk #R
SAC> 1h to
tO = 1.255385e+01
SAC> wh # RERE

TEREA t B, BURAOCEFEL IS O, WEELEX (RIPUANIHE) N, Bl
#| “Bad cursor position. Please retry.” 45 IRIER .

SAC 4 )57 SAC_PPK_USE_CROSSHAIRS HJ A5 ppk AN RARTEL K LN
P HHAEN 0, MIEARS AT AL UREL, B “+75 MHAEN 10, SAE 154
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P EEAl i KRN TE B AR Gl A E A 1, RIS AR . AR
AR E TS % Linux T 223 SAC —77,

4.18.3 qdp off

SAC FEERINIE L T TP 2 Bk, Bl gdp on. 7T qdp, AIPAZHEQIMNIL —
A KA Sadp ATERH

TEFRBGERINY, TP TP I, W i T8 A 58 426 S 2UZ A G T 5 51 5
PR, W FEOEHBUE ERIG. A TIREHREOREE, B S7EEA ppk T 5¢ P Pk
oxPEs, B qdp off s

SAC> dg sub reg elk.z

SAC> qdp on # T RE L EER (BRIAE)
SAC> ppk

SAC> qdp off # K RiE 4 T

SAC> ppk # ERNELE 271X Al

BREBE SAC JaitA ppk #EHT, #REFEhINAT adp of £ PARMIPUE 2 I, XAF
FIXF EERRRAT, AT AR ISAC W1l fe — 35 P A 5 I fASAE R SAC JR3hit B 3 X 1]
PR 22 [T 1R T

4.18.4 JHk 54

AR B, XELMEARE R, IR EOR RO, AR BB R —/ ViR
gr

IR BRI S B S KPR, A X7, RS RS —E, FRIREA
“XVo BERE, PHUEEARE TR . X, 2R DR R R R T
WS T IR BIHOR . AT P IR, T2 UK

SAC v101.5 Z JGRAE B A 3 FEL KRG 0 R B9 T RAn s, HiishsE
LB FEVATT BRUbR 28, DU TS0 22 TR) P FsF 1) 78 1R 1 0 T S s G

IR 4/ MES A “o” REBL, “o” fHZAIPARLE 5 IR DTS,
4.18.5 Fllfpzid =4 i

W, AR — G i = B B AR RIRRIE, PR Rl — G b i = Bl
TE—iKE b, —J7 T DAL G = R BOEAE S A ER R A=A, 5 —Jr T, — AR
SE =7 R FRAR B AT DA TAR B BRAUEFRARTE =0 ERIBIRAR L . (A 6% “ppk
p 3 a m” JEA ppk BERIRAE U BRI AR iC = AR A

WHFAER BUEMN & — KR AZ G BE SR, 1 “ppk p 3 a m” —RKHAER
AN, ATUAME ppk BUTABIEA “n” DMKIREZRIE IR =BT, dnf
PASEA “b” PAR/REI=ABE. BABIEEA “n” B2 BOELHRAR R 58 SRR,
Z~HBNBH ppk #.
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SAC> dg sub tele * #AEREAN B =0 B R
SAC> ppk p 3 am

BN tO iR ntkl &3 =22 2|8
BN n Ded BT ke =N

N tO AL nykl &3 =423 H
BN n USHET RN =N HE

N b UL Za =B

N to EHFART nykl 83K =42 F A
BN n DA EET R By = A 4E

s\ tO ARt onkl &3kt =48 3|0
=N N LM%%U%'F%Q@:/\%&%‘E

N tO FiT sdkl &3k =42 3| i
BN n BFRE ppk ERX

SAC> wh

SAC> ¢

I T T - s S S

HEMEH “ppk p 3 a m” BFEI[FIA AR L =/ BT R BT

o = EEARISH LI ESHRZIAME, WARCAER 28R
o EAQERR S IINY BN NAFH I AN BOR R, 4 OGS SR BRI = AP
Bt 2 F — G b = B, ey A GEAERI AR F — G ol =4~

o

FUHASRFR B R A 12 [l — 5wl ) = s 5 U‘U%YHQDJIEE’J#A/\ETWY?
HARALT S ny n+1 A n42 £, Hf o HIEREL. EERELT, —IREEASTEE
B, AR AT DA X — Bk, (Hilg —Lufi4h:

o BRSO OB TR, SEGEARE— G = B R R IRE AR, AP
i “1s x.SAC” fp AL SCIFIIEE AT ;
o BABWERT I ENEDE, SEUSTHR A G uhES PR

4.18.6 ppk W%

b7 LI YRR T ppk fr 28k, AR HiAlh ppk A4 % 4.1 5 T ppk AR
E/Jﬁj]tﬁ/h?’ /\EPI%}EHH/JQ @j;ﬁ ub” u'l_n 13 77 “O”‘ cnq”‘ nctn % u 9 F)]"ﬁﬁﬁé\ig
AR KNG
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% 4.1: ppk B — YR

§4.18 AR

we | AX AR
a EXLFHE a 1,7
b WA, WER E—iKZ
c RSP 2SS 1,47
d WHEEM 17 DOWN
e WEEAM onset 5 EMERGENT (&14)
f TESCFEEH | 1,2,3,7
g PA HYPO A% U 28 1) 2 i 4
h FHRIE I HYPO #4550 3,4
i W E =M onset Sy IMPULSIVE
] BCE MK 2,6,8
k B kill, iR ppk #i5X
1 T2 ot s L TR VAR 2,4
m ES T ONH Y31 2,3,5
n BRT—2K
0 BaARH— N EEE, &Z20 DMRE 5 M EE
P E X P F 1,2,3,7
q Bl quit, iRt ppk =X
s EXS Uk F| wt 1,2,3,7
t P EE B tn, Bt ZEHREHEA 0 2 9 higE—% | 1,2,7
u WE AT UP
v E L —~ Wood-Anderson i1 2.5
w E SN T 2,5
x S — ANy x Rl T, (R B ok
z WHESH K- 2,6,8
Q MR e Xrfaie (f94% A F. P, S, TO)
- BE AT 10 g st ) b
- BB RN T ) M A i) T

BELFRAH T 18] RN
n WHEEMEE N n, n B 0-4

HEE: ppk B LS h A TR ALY, LR “q”, ME—RIBISNE T

O, BT T NN 0-9 R A

AFEEaSBOR T REAR, ALEXAE2KE N EREE, AL EREAKE 1

XS % 4.1 R TR -

o It 2FHERE LB

=
SCHE,



AT SAC HfRab B - 65 -

HARAEBOCA S (FHEATIT)

HA HYPO #UEMAHCT (FEATIT)
TEL S 0 SR A5 B
ARV N ORI & A 0F S 7

TEA TE R 7K AL TICE K e AR

225 10 R AT BN R B

2P 1 s S A AR K2

4.18.7 b P M S P

ppk B AT ABEA p B0 s R HIbRE P A S JEINF. T P I S B EImARE,
AR LA

o M p tRER P REBIHE BRI B & A

o M s bRER S P RNEHE BRI B AS & TO

o JEAH onset ZEAY . FEAH T AN EAR BT EAEHE B AU TARC P AT S U, XSUFERE LR
PETE S EAS B KA B KTO o,

PAARIC P BRG], fEHEA ppk )G, KIRIET e d. 1. p DUANRHE, DUE S
P W3 aHE B SL BV & A, SLEBUE R KA FPRENE EPDL, X PUAFAFRIFX
&— 4 EMERGENT HAMPER R P 3, Aiiah 1, B LR E .

4.18.8 ppk &
SAC ffJplotpk iy &FESEBR Al I HAG W R IR A
L FABUBMRIFRESEY N T MU EA GEAC — 20, HR el s S 7 gk
i
2. MR EARICH) B B
T RGP A, SRS T 2 e, S T A N TR

L B R B B AT AR I REAH 2 )
2. /) @ FIMHERARICE] I

[ ]

B 2% https://blog.seisman.info /faster-ppk/ .

4.19 B br

AR AT RN PLE %0 . SAC B R 2 75T 58 AT AL 3 TAE, EIERL
&R A AR ST P A O BET . (BIGIS AR W B AR T h i s
SAC SCEFRIA @, XA HERAESAC 1/0 Xz BRI .

420 {55 A

M4 liststack. zerostack

o BRI . ARSI FB. SAC e fit—A~T#2fr Signal Stack


https://blog.seisman.info/faster-ppk/
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Subprocess (fAjFR sss) FSLH.
4.20.1 sss Mk ARLR B

1 SAC A sss RITHEAR TAEF; 1ETAER 8 Aquitsub BIWLR 772 7 0] 21
FREFF ;s WA Aquit BN TR IR SAC,

4.20.2 IRMSCE
B, TEIL SAC BAZEANN SAC 3.

SAC> sss # Bt A\ sss THEF
Signal Stacking Subprocess.
SAC/SSS> addstack a.SAC weight 1 delay 20 seconds

EHH R BIHBEA T3 a. SAC, weight 1 B [ CHHAERITHAYECE, R 1 JpA
SAC SRR —RHE, BEERTRAZ 0 2 1 A%k, delay 20 seconds FKRIFHIE
] JE FER 20 #5.

1 SAC FAEFHEEARSCA:, FEHATRFNSRE . N Fs

SAC> r a.SAC # BT X a.SAC

SAC> sss # ¥\ sss FHEF

Signal Stacking Subprocess.

SAC/SSS> addstack a.SAC delay 10 s # A X a.SAC, 3R 10s
SAC/SSS> addstack b.SAC # A b.SAC

SAC/SSS> liststack # | W B U B & B R

filename weight delayt delayn delayvm polarity distance
delayti delayni begin end

a.SAC 1.000 0.000 0.000 0.000 NORMAL -12345.000
0.000 0.000 10.000 14.000

a.SAC 1.000 10.00 0.000 0.000 NORMAL -12345.000
0.000 0.000 10.000 14.000

b.SAC 1.000 0.000 0.000 0.000 NORMAL -12345.000
0.000 0.000 20.000 24.000

Time Window: 0.000 0.000

Stack Velocity Model 1 OFF
Stack Velocity Model 2 OFF

4.20.3 FMsCAE
A/NTE S E WA kb R BCCHE, AR E N 2R AR e & IR .

SAC> funcgen 1impulse npts 10 delta 1 begin 0

#OER— NP R g, B RS 10 A4S, XAEERE Is, kB b A 0
SAC> w a.SAC

SAC> funcgen 1impulse npts 10 delta 1 begin 10

(T o4kse)



AT SAC HfRab B

#OAER— MR RS, BERAK 10 A, KHERRE Is, k& b 4 10

SAC> w b.

SAC> sss

SAC

Signal Stacking Subprocess.

SAC/SSS>
SAC/SSS>
SAC/SSS>
SAC/SSS>
SAC/SSS>

zerostack # R Z AR R AR E
addstack a.SAC

addstack b.SAC

timewindow 0 19 # HERE, SEiEE

sumstack # BImE I

0.4~

gnal

Stacked Si

o
)
T

oo — — 71— T T T

0 2 4 6 8 10 12 14
Delayed time (sec)

Bl 4.6: AR E SN

16

18

PTG, SAC 2 HBIEMGRIBIEE, L al AR 2Pk (55 &g X5k

PRI R

0-50

— BT IR FEAR I ZI XS T R EINE 2 MA AL, B AR RRIE A

T2 a. SAC Ml b. SAC EhGEN, HMBIHLIEL Kb E 5 E A, H HIRIRHE A8
HER A AT 2.

SAC/SSS>
SAC/SSS>
SAC/SSS>
SAC/SSS>
SAC/SSS>

SRR

zero stack

addstack a.SAC delay 10 s
addstack b.SAC

timewindow 0 19

sumstack n off



2.0

gnal

Stacked Si
riy
o

0.5

0.0

§4.20

PR T E O E N R B

2 4 6 8 10 12
Delayed time (sec)

Bl 4.7 EhRER S

(ERez=3)\



4 5 5 SAC KR

5.1 ElEues

SAC WM ETE R, 752 xwindows Fl sgf, BRIAWETE XS & xwindows, B PA
fii Fibegindevices Fllenddevices I fE /5 8 E W EI 7% RIS a] PARE Ffsetdevice
AR E BOAR EIE £ o

5.1.1 xwindows

xwindows Bl X Window System, A X11 8% X, 2—Fh DA 5 =0 278 -5 11 £
G LB TLCHR(E RS SRS MR X, Linux 1% 9 5LTIT5F5E GNOME A
KDE t#2 DA X B 11 5840 R S hlt A4 B o

Graphics Window: 1

T T T T T T T T T T T T T I T T T
K&108838
CIV - VERT
WAk 29 EIJ ), 1981 7
10:38:14.000
1= _
= _
L
| _
A
1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1
10 12 14 16 18

K 5.1: SAC 2K %1

1E K’ 5.1 @R T SAC 1 xwindows RSN, B2 SAC BUAWKEIE K&, [FH
R TR, xwindows & OEA FAERER, A LAER “B/ML”. “&

69
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RAR? . “IBJR ML R Fe A PRI S ELE A R X, AR SORGAY H A A 1
S5 H 2 Vel DR PR T AN PR 5 B TS

7 EfBfY “Graphics Window: 17 $8H] 7Y/ 22 K5 L5 “17, SAC &2 SHF [N
9710 A X @10, 45 1-100 BOAEL T R AN 15 X 0. beginwindow
M TR ESR S X #H; window iy b i ABEERA X BN RKIEHA KL X
T AT B A 6

5.1.2 sgf

SGF, 4Fx SAC Graphic File, Bl SAC FIEICHF, & SAC HE W—RhsC A, H
BT AR TR E A R E S, AT PAE i sgftops 45 T RS HE B i ag ol ]
B ELR W

“RM T SGEF BB Bss, BRI BEPRRE 7 B CRAT 2 BN sgf SCPFrpe BOATOLT,
sgf B SO SCPE# 400 fann.sgf o “nnn” NEPFSS, JEIG% 5 001,
A — AR G S . sef Ay T A SGF BB B I, tanscrsmist (B
WHh ). BIEHS (BHAM 001 H4s). fRIFH . SUERSTEE.

5.2 SAC 2Kl
JUARHIYE, SAC ZERRALIV %2 -

L. B BB
2. 2
3. KM B IES

LI

SAC> r cdv.|[nez]

SAC> begindevices xwindows # B E%Z%E xwindows, EE 4 bd x
SAC> p # LKA

Waiting

Waiting

SAC> enddevices xwindows # %W E%&EE xwindows, HE A ed x
SAC> q

RS IER R B, SAC ¥FX — AT TRtk TR RPUTLE AT, SAC fiy
firJEsh T B R % % xwindows, 32 FRAZ - TAEAMEZ A O oe . 24 M RN
SAC i}, SAC & HahxMEBKE.

WIFRE 2 KB, B plot 4R e iR i plot, ZxPI% NARKABA PR RIFE R
R KM L, B PR TCIR K M. A SRR I 1, WA EGPIRFERE A ed

X 5o,
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5.3 LK%

SAC 2l T Z 54 KA KM ar S, Aafa il RSN S B i e ar & AR AT 22 1
RN BAEII TR L. XA/ A AL R EIET &

5.3.1 plot

plot fivQ X NAF BB A BOB R, HER R Bn—N0E, RIaER M AR
PUE R R TN . R B ELZ A CaET 4.

5.3.2 plotl

plotl fiy &2 H NAF SR AP I FTA BOEEE, 15— 8 0 —RERZANEIY, XEEE
SO —A Xl (FIaVR) , (EFA BT Y 4.

SAC> dg sub local cdv.[enz]

cdv.e cdv.n cdv.z

SAC> pl
AT plotl md)E, AN TEREED, SR & 5.2 .
T I T I T I T I T I T I T I
2 870622111018  —
- r CDVE EAST i
JUN 22 (173), 1987
0 MWW 11'1:{\0-1:51 2673
[a\} B .
3
VECE origin F
=
R T I T I T I T I T I T I T I T i
50— 870622111018 —
B CDVN NORTH i
(0] e e " JIN-22.173),-1987.
B 11:09:56.363 _
-501— ]
-100— origin F
C T T T T T T T T T T T T T T T ]
55— 870622111018 —
L COVZ VERT _
ok JUN 22 (173), 1987 _|
L . 71109756363 ‘f
o -5 ]
o+ B -
D igiiPUPD F
X 10 L Jong X | . | . | . | \ | [
10 15 20 25 30 35 40 45 50

K 5.2: plotl £ KR

MR AZ NIRRT, A EBEM Hplotl &, 2—RKEEREWWIE, FHE
MBI R, it 2#8E R . plotl f2fit T “perplot n” MEIHPAFRE R HN-—IK
REZRARZ VNP, RTNEIEWAETERRRES. FEERBIVHIRRE, SFGEFED
AU = BB IR —EE, N ERE R perplot MZSHUEN 3 BIWT.
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SAC> dg sub local cdv.[enz] cvl.[enz] cvy.[enz] # A& 9 PHIENF
cdv.e cdv.n cdv.z cvl.e cvl.n cvl.z cvy.e cvy.n cvy.z

SAC> pl p 3 # p ZHM perplot WHE, 3 REREKET 3 MNEF
Waiting

Waiting

SAC>

BOATOLT, A BB EOE 2 2 IR 60T E) (absolute) XI5F, BB A BA AR )
TEIRIF ), I T 2 18] 2t BUARDRT A 2l 5 AR DARE A B O BRARXT T (relative)
S BRI IRINTRIZE B, eh X Rl I AR AR 0.

5.3.3 plot2

plot2 S IPERFNAF SR PRI BB S HIE— e O, BramsoeItm X, Rime:
VIRt iT PAGE ] s %R s . Splotl ARIHZ, FraMBIBE RS Y %,
PRI A A

plot2 i & 2 il 2 ANEIB R LLIEL, 8 1 T Rs A BRI OB X L B SE B -5 & e
[AJ T EE o

SAC> fg seis # A RBE

SAC> rmean; rtrend; taper # T

SAC> w seis.0 # 5 NIRIKH XA

SAC> bp ¢ 0.05 10 n 4 p 2 # IR

SAC> w seis.1 # 5 NIRIKE X

SAC> r ./seis.[01] # ENEAXH

./seis.0 ...seis.1

SAC> color red inc list red blue # x4 %0444l i% & 41 fa 40 1 &
SAC> p2 # K

e [ 5.3 WLLEMIEN EOY , IEACMIERE Y, I X ALY B, AGXARRYH
XL, AR R AT SR T R A .
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=

SAC H1g

Jseis.0 |
/seis.1

10 12

Kl 5.3: plot2 2 &% R
LRI ETY WG IR E Y .

5.3.4 plotpk

plotpk /& SAC HiRiE a4 Z—. HATDMER 1 BR$iE Mo, BraBopt
AX i, B ERME Y e e R TR, AR YA EN A

5.3.5 plotpm

plotpm 1] DA Ot (& . SR B AT — IR B A SO Bs iR 45 5., 22
TE “YRIE-PRIE" B X Rt e A — G ol A A A 2, 0 “IRIE-4R

B BRI “BsbasshiE”. N “BodiashE” o, ]l DARBUE AR — e AR R .

NI A AR ] 2 R ROE R 2 ] Rayleigh I A Tz sh L

SAC>
SAC>
SAC>
SAC>
SAC>
SAC>
SAC>
SAC>
SAC>
SAC>
SAC>

dg sub

w nykl.

dg sub
rotate
w nykl
r nykl
xlabel
ylabel

tele nykl.z
z
tele nykl.e nykl.n
to gcp
.r nykl.t
.z nykl.r
'Radial component'

'Vertical component'

u

#Z hE

i

# E. N o&

# jRkkE KIEBERE
#R.T 2

#HEN Z F R HE

title 'Particle-motion plot for partial Rayleigh wave'
xLlim 1300 1340

ppm

# &H Rayleigh T #y# 4 B 1A &

# ol Rz



74 §5.4 E1MRIMI
YT plotpm Ay %22 U BCRADMEAE , R FRIERCRIE T, Bead m DURSE BT S B A7
21 .

5.3.6 plotsp

plotsp % T WA A ARG SCrE, WA G “PRIE + AHAL” B “SEi + BRk”,
IR DME R E XL Y Sl v Sl s 5«

NHP G X BICEIR AT FET 52038300k, I plotsp iy -2 il HARIE S -

SAC> fg seis

SAC> fft
SAC> psp am loglog

100 E T T T T T T T T T T T T T T T T I
E K8108838
CDV VERT ]
MAR 29 (088), 1981 -
1o Nt38:14.000
1021 =
[0}
©
=
=
£
<C
10-3_ IH
\I‘
10'4:—
105' 1 11 I 1 I
2 4 6 8 2 4 6 8 2 4
1071 100 101

Frequency (Hz)

& 5.4: plotsp =il HRIE %

5.4 KGR

5.4.1 Elf%cx

T SAC M, AR ERICE A B n 2SRRI sl = . fritz
b1, SAC (2 K iy b AL R BRI PYASIDZ l ALFRE A S ZBE , R RS IARAR . AR 2
%o

1 B 5.5 WRAR T 5e B SAC BB S r oK.



% 5% SAC Efg 75 -

BORDER TITLE
Seismic Trace
- K8108838
CDV VERT —FTILEID
B MAR 29 (088), 1981 ]
10:38:14.000
1
B ﬂ ——GRID 1
0 | AA il ﬂ ’lﬂ A ) TICKS

Amplitude

—_— 7
—
_
e
|
§

—

YLABEL | i
-1
| Q% ,
A
B 2
40 12 14 16 18
T
PICKS  AXES e FILENO—1
XLABEL

1 5.5: 4AFISMILE A X 4
P o 5 4 AL

K 5.5 A AR AT iy A2 455 -

SAC> fg seis # R EAE

SAC> qdp on # 4777 QDP I (BRIAEEN A FF)
SAC> grid on # B R

SAC> title 'Seismic Trace' # ZEFA

SAC> xlabel "Time(s)" # RE x WA

SAC> ylabel "Amplitude" # RE y WL

SAC> filenumber on # B XHE

SAC> axes only left bottom # left fo bottom &7 axes
SAC> ticks only right # right ©75 ticks

SAC> border on # top W~ border

SAC> p # LK

P o R TR (47

br%%

PREEREAT AN =Bl Bl BRI AR o

TITLE KBRS, title firS Al EEHIbRESCAS . (LB AR ST

XLABEL. YLABEL #it5% . xlabel fllylabel fiy4 0] $5& X Fl Y HIARZESCA . L
1N

PLABEL @i 4545 . plabel ]l AR R SCAS . ALEAIRAT .
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A SOR T S 1 B O I, SRR size WRUESE tiny, small,
medium B large, XA E LT location MATPAEL top. bottom, left B right.

A PA g plabel Ay 8 U2 =l AFR%s . 18RS SR ML, HEE 2 AT
A DMEEHEHA . R AT AR position x y a RigEHAE, Hi x. y i
FRZEr BAIRT T2 ORSTREE B, a RIARFREEAIRT T 7K -5 [l W41 e i) # J3 tomT A
i below & & HAREALT F—FrZEH Tl .

brid
BB & TR iR

FILEID 34 ID. fileid fl 853044 ID BNZ . (78 R HA% .
FILENO ({42, filenumber #5045 R 574 .

PICKS ZHHRic. picks H Tl & 75 S BRI A K R RO .
QDP QDP . qdp HT¥M adp B-FHK/N.

QDP, &5 “quick and dirty plot”. fEJF& SAC BIIRMEAC, ITRALAITERE— B,
TEL: I ] el NI RS RE AR R E] . (AT SAC RAT T “adp” HYT7
Ko WA TR A2 R AT AR <27 BIFRERA b4
mo HEMPREAIMERC 220K, Wi—BEH qdp of f fird KM% .

JECPel 2 HE
HEkEEE —ANEE, SAYKEA TOP. BOTTOM. LEFT 1 RIGHT PU4kil.
SAC W, &2 T AR RO R T X 37 -

o A&zl Kl 5.5 d1 TOP i1;
o ticks: FZk + Z|E?, RIEH RIGHT i1;
o axes: HZ + ZIF + FRyE, HJEIY LEFT $#if BOTTOM il;

M BT E CRTAE S, PR S S S ny R &R, INFERE AR, AN
MR

Faxes 5 HI7EMPLE I “axes”;

SRR “axes” {9314 TTDAFiticks f 4-Hel A M “ticks”

HAREH “axes” Hl “ticks” #2174 W] AGE I border fiy 45l )2 T “border”;
AMFFH “axes”. “ticks” Fl “borders” A NI Z: il o

B T35k, R n] PARE i grid iy - bl AR I B R A AR I L2, sl xgrid . ygrid
PR AT T A Y b s AT
AR AR AR K BOREE, (R TR

iR e SUNNO}TE S
MRS (T SN MICE Y&

Ll
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5.4.2 Pl
He il
SAC ] 7T RYBRIASEE AR 22 ) ) B i e e P
BOAMERAIGRE, ATDABER] SAC 424U ar 25X X Y ARARBhiEA T4,
5 X AT R a2

xlim P22 B X

xdiv £ X A2 R
xfudge i fudge [T, HARERH TR X S

T 2 B R B RIARE o 50 T
e

Hibr %

222l IR 8] 7 51— MREBE AR AR R, SAC i fit T
PR R R AR Al

— RN AEE X, Y Floh LAk
XLy A A4E : linlin, linlog. loglin, loglog. xlin, xlog. ylin. ylog.

KT XTEALAR R, I —Se i S AT ARSI AN, Belnxfull, loglab, floor.
5.4.3 k5 E
KM EMEEIELR (line), &5F (width). B (color) FIfFE- (symbol).
T A RN T M B e R SR @ .
SAC> fg seis
SAC> line 3 # KA 3
SAC> width 2 ¥ REH 2
SAC> color red # 41,
SAC> p
T T L B S S
l K8108838
CDV VERT i
l MAR 29 (088), 1981
| 10:38:14.000

I
llp

it

WWWMWMNWM

& 5.6: L45)@ME
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L2 BIEEIER, AT AR S A n R M IO A9 R . N ar 2
ANETESC: RSB 2 BRI B o B 4 BE BRI 91 SR8 1
SAC> dg sub teleseis ntkl.z nykl.z onkl.z sdkl.z
SAC> line 1incre
SAC> color black fincre
SAC> p
— T — —— T
4 EUREKA E
2k RSNT KLZ E
of
-4
107 T T T I T T T I T T T I T T T I T
e
Of“ 777777777777777777777777777777777777 NN~
_5j
-10=
10 T T T I T T T I T T T I T T T I T
5- EUREKA
r RSON KL.Z
o SEP™10(254),/1984 ]
5 03:14:07.000
0= E
10 T T T I T T T I] llﬂ T T I T T T I T T T I T T I T T T
s Lo i EUREKA
i Illll iy RSSD KL.Z
0?"“"""""\’4\/ vl Vil ;i\'m”/wm NP Aronsvoe oo ot oy, Y988
-5 ” [ 03:14:07.000 .
-10| L L L | L ll J Ju L L | L L L | L L L | L L L | L L P—
2 4 6 8 10 12 14 16
X 10+2
Bl 5.7 2 kB MY
line Ay AR A E LRARAAY, R A] DASHB R A HE 7 (3 7 -
SAC> fg seis
SAC> qdp off
SAC> rmean; rtr; taper
SAC> line 0 fill red/blue
SAC> p
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L O o s B S B S S S |
K8108838

CDV VERT

MAR 29 (088), 1981 -
10:38:14.000

o:— S H "l 'A'I 'v‘"“*!‘V*r"""‘“"“'"W"‘ . _

Kl 5.8: B 75 &

5.5 SFfrigkkl

SAC Hispectrogram 5% DAAE B IXYZ s (R 3D %#) , X Ah A =5 2L S
E¥ R~ . contour fyd I TEE(HZR, zcolors, zlabels, zlevels, zlines. zticks 43 H| ] T45
HISEELRBI0 . %, e, RBIPANZIE.

THEMBIFF, AT XYZ S contourdata, MSKEiH R Z BRI EHESE
£EYEHE S 700 km | 1150 km, B4 25 km,

Ve AR R B AR, HrP s — S, XA R DY SRS B — . R
JREFEEAER 7T, iR a gl ok

SAC> r ./contourdata
SAC> lh iftype depmin depmax

IFTYPE GENERAL XYZ (3-D) FILE
DEPMIN = 6.977119e+02
DEPMAX = 1.154419e+03
SAC> zlevels range 700 1150 +increment 25
SAC> zlines list 1 2 3 4
SAC> title 'Katmai topography from survey data [inc = 25 km]'
SAC> contour
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Katmai topography from survey data [inc = 25 km]
T T T I T

4770

4765

4760

4755

4750

4745

X 10+2

| | | | !
830 835 B840 845 850 855 860 865

& 5.9: contour | HZ 1

NHEEGITE, RSO, (AR BN IEIUR . ARSI — RS .
AL A — MR R ETL . I SR EZCOy S

SAC> r ./contourdata

SAC> zlevels range 700 1150 +increment 25

SAC> zlabels on list 1int off off off

SAC> zticks on direction down

SAC> zlines list 1

SAC> title 'Katmai topography from survey data [labels and ticks]'
SAC> contour
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Katmai topography from survey data [inc = 25 km]
T T I T T T

() T T T T )
\_/ ) M J/contoyfdata _-

4770
4765

4760,

900

4755

4750

o

X 10+2

4745

I 1 I 1 I 1 I 1 I 1
830 835 840 845 850 855 860 865
X 10+2 900

®

& 5.10: contour 2| {HZ A 11

5.6 4EH

HITH A 22 B a2 e\ ], HIEiE2 plot. plotl i plot2, [[—A-& 1 A2l
WA BT SO A ] —A~ X Bl SEBrz I, SR HEAAE—IKE B2 H 2 AR X 4l
W, BI4LERE.

SAC fefit T2 G rphae, XHhaEP R —Lhmmites, Hhz—2 frame, —ji
ME, ERITL R A& e B e TR . B, 5eddT plot dyd, B o
KRN ETE, RIEIET plotl a4, EoaiFE O hrea HGREmmER, #
2 A -

fE frame 1, FRPATL a0, ASEREORHEERG, WL T2 e
22 B RCR Rl Sl s e — N H . (i beginframe 7T frame i, HICSBEREA%
H, HEA “HEREE MAGEZH M, 2 Hendframe fiy%-5CH] frame,

T frame Z5b, FEHILLEG FIRNAT 2 RS & 0A SRR LM, 40 181 5.11 ¢

o viewspace: window PNR] DA T2 ERIE D
o viewport: PATHEANZE GRS, EIBRA R K
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window

K 5.11: window. viewspace fll viewport

& 5.11 45 T window, viewspace. viewport A E. X £ . B PAH F window iy &
T LA F AR B A K X Y FIaigieE; vspace T e B2 B X LA
xvport Flyvport W45l LT AL E G FrReM T X, Y FriER .

— LAY AL PRI 22 A B

SAC> fg seis # AR SRR

SAC> beginframe # FTIHF frame, FFib%4 46 F
SAC> xvport 0.1 0.9 # REHZ—NLE@ASH viewport
SAC> yvport 0.7 0.9

SAC> title 'Seismic Trace' # R EFA

SAC> fileid off # FERXHE id

SAC> qdp off

SAC> p

SAC> fft wmean # FFT

SAC> xvport .1 .45 # REE _NEEaANW viewport

SAC> yvport .15 .55
SAC> title 'Amplitude Response (linlog)'

SAC> ylim le-5 1 # Y HiiHE
SAC> psp am linlog # Ld iR E %
SAC> xvport .55 .9 # REFZ=ZNEEGAH viewport

SAC> title 'Amplitude Response (loglog)'

SAC> x1lim 1 60

SAC> psp am loglog # HliRIE
SAC> endframe # XHF frame
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Seismic Trace

0_
-1
0 Amplitude Response (linlog) 0 Amplitude Response (loglog)
10 I T T T I T T T I T T 10 T T T T TTTT I T T T T
1071 1071
8102 8102
2 2
s s
g0 E103

1074 104
105 I 1 1 1 2|O 1 1 1 4_'0 1 1 105 é 1 4I. Iéléll é 1 4I. Ib
100 101

Frequency (Hz)
Frequency (Hz)

K 5.12: 2l e

5.7 FEIRIRATF

5.7.1 xwindows
xwindows & SAC R A A, X T IEHUA U3 TR R R T Bk,

SAC> fg seis

SAC> bd x # begindevice xwinows, ¥4
SAC> p # 2K

SAC> ed x # enddevice xwindows, ¥4
SAC> q

X+ xwindows, i @& BRI EG R 28 E, SH T A4 GNOME T
screenshot B{# ImageMagick [ import 4.

5.7.2 sgf
SGF HEi s 2R -G 5 SRR SGF St . HAH 770 -

JEH sef BB

223 sef

KM sef Best, 1B SAC
1 sef SUPFRHON HERE K

Ll
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SAC> fg seis

SAC> bd sgf # B3 sgf €%, AAHE
SAC> p

SAC> ed sgf # XM sgf &%, TH%
SAC> q

$ 1s

foo01.sgf # 4R sgf XfF

ML sgf SCPFATPAEAL sgftops S Rk HEFERINR, fiseltops a4,
ATOAER sgftox AT sof PR RAER BB .

5.7.3 PS #il PDF

H v101.5 ZJ5, SAC A Tsaveimg 4>, " LAKF AT xwindow ol sgf KB # I
BRI HE PS 50 PDF A5 UGS, DAIRAS S RO A 2 I ROR

SAC> fg seis

SAC> p # wh#E xwindows F4H

SAC> saveimg foo.ps # ¥ xwindows LW E%%%F2 foo.ps ¥
save file foo.ps [PS]

SAC> q

5.7.4 pssac

pssac Jiiig Prof. Lupei Zhu 3T GMT4 S H T2 SAC BB SCARMAIFRF. M
GMT 5.3.0 JRAH1H, GMT WE T pssac F27. 3T GMT LK RIEHA, pssac o]
DA Bl RS AR . JLURS Mpssac 5.

5.7.5 7/hgh

o 7£ xwindows 2K MA S, HEEBEROSCREZE, 000 HTIEEER;
o sel FEON T B RS RN, LS A A LR

. saveimg A G SCIE IR BHIAHBER, DA K 250k

. pssac RN, R FASLAI QIR T, B e R A ST

5.8 Pelfght XHeHit

SAC YR DMEFEHN SCGF. PS #ll PDF #(X, A SemP e To 2o Ht 4 Ry Ho M & 1
X, Hdn JPG 8 PNG.

convert J2& Linux FAY—IOREHE KA B G AS U T H . WHERARA R G LA XA
4, ARATPAIE A 2256 ImageMagick SRR 4
convert AR RS , X L U6 H A LA 1 sk 1 -

U IR Ol pog AT xpm #5538, (H png Al xpm SHLLEIEGRE, RS, BABTIER
B, PIMAERE B -
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o —trim YL, EKEEMRJE L A

o ~density widthxheight: $r&EGHRER, —MlRF, #E width 2% 300 I,
height 7] PAARFEE -

o —rotate degree: EUGEREIMEE;

N HIZE AR BT

convert -trim -density 300x300 -rotate 90 image.ps image.png
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6.1 SAC 2R
—NEA GG S A R SRR AR 2R R SRR IRERE S EAE

XS4 SAC Fricit i — D EARGARE S, 128 T SO AR SAC 7%, SAC
5 SAC ZHRAFERMEEE EHRIE matlab 55 matlab BIAZ RN R . RBRE, £
— RN BIITH SAC Ay S TAE— AN SO R A T SAC ZZ30f

AP TR AR, JHRX— R NSAC gife o HA® T =4 ERAYHR
v

o AfHET T SAC HURRIRIE, b A kB RN — A A S
o WEREC HARRBCARFRFE KA
o SAC % BRI ZRAEFINr . PERR RIS

TEE 7 SR, AR RN B R AR ke SAC Z5M—8far, ASCRPRFH SAC B ok
et T LA R S

1. A LRI BB BCBE T DALE SAC o 4R T, il AZE SAC e fiifls Midbedite
MBH. APRHING. ARERE B S ILTLUAEE SAC AT

2. SAC WAL SRR, AT IR Bash, Perl 5 Python X
VLS IR B SAC IOATETIRE. BBH. S lRRIN . IREREE R SR
AT DA NI A SE A, T E T SAC Bt roReaket, A B o
B A SN R RS2 2T

FrbA, B PMEE R LS A TR N, FEAR A S | S B R Ay (il AR s A KA
BRERR, {5 TR SAC RIORFME, 18 Perl 83 Python MIANE F ' HEA TR R AL IR,
S G () AR BRI NI RR . K H TR S AR =, TEIATE S, SAC 151
SKBAT RN RE AT D, FRARAR BRI Y IR ROX P D RE B s DR AT AR

5350, RHFEEBAR, SAC H vIOLO REFES T SAC KIHNEMTE, BT G5
vI0L6 DAJRHY SAC % 2 SAC BATRAAR, 4 0H FTE v1016 T5HY SAC
i

! Bash 7ER Z #1758 2R 40 Perl 5 Python J7{#, AifE#s.

87
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6.2 5IHILBEAE Hfi

HIHE NS T SAC PIYRZ KBACR, MpnE i listhdr &F KB RE, 1h
12 PR A 6T ?}GIEU‘MEEXDE, EUZR T AL R ULAMRA AR . A LG B E R 3k
BASEIE, X 25— LR 5T

?ﬁﬂﬁ@‘%ﬁ%ﬁ%ﬂﬁﬂ PP FEMH “ch o gmt” fREREMAS, FHEHK
BOKLBAS R o E, XxfEHUAE, HAT “ch allt” .

Afiry, FEEHRBELBE R o MME, BRFHEMTHE LT, MR ULX A2 S(E
5. 72 SAC 5| LB s EA PR T, 75l “&fname,header&” #i
“&fno,header&” .

fname F1 fno ARME—F5 I T INAFH RN BEEGE, Hd fname FRIC44, fno #
NS (BRI B LA SO, RS MEM 1 FFR), header NIPASLEAR &4,

N BIRER T A eE e WA T 2 L Sk B A

SAC> fg seis
SAC> w seis.SAC

SAC> r ./seis.SAC # EE"./"
SAC> 1lh kevnm o stla # BE=ANLBETEHE

kevnm = K8108838
0 = —-4.143000e+01
stla = 4.800000e+01

THAEE, iﬂfﬁifﬂ"f B,

B XHESE| A LT E kevnm
SE o AT By 2R

FRAXHS, 5lALBEEE o

SAC> echo on processed
SAC> ch kuser0 &1,kevnm&
==> ch kuser® K8108838
SAC> ch user0 &./seis.SAC,o0&
==> ch user0 -41.43
SAC> ch userl &seis.SAC,stla& # {4 y". /"
ERROR 1363: Illegal data file list name: seis.SAC
SAC> 1lh kuser@ user0 userl

kuser® = K8108838
user® = -4,143000e+01

TEH LSO HE A O BRI B - SAC ISRy RSO R B . —RFOL R, (S
GRcEes R
6.3 BHRzE

BEARZE SAC %ife, MR/ A TR, SAC ISR Z N B AL B .

Uk b, SAC I SCRMA RS R s A R R & FFS, SRR L F AR, RS
FERPREANTEVATR AL, BT DA BRI T 75 5h—Fh5 I 5. A 7 B il st




%68 SAC Gk 59

PRARAS B R SAC H T IR A0 B[] (B IR Y o SR A O 5 P B R AT
. ATRAMIsetbb Flevaluate fiy 425 BAL BIR(E, Hgetbb FRIBUCR AL BEE. HH]
PAMIwritebbf KA T RAFAERLELSCIE A, SR )5 ilreadbbf iy 4 BRI LLAR A
SAC 1,

SRR B RER T2 “%bbvnamess”, H bbvname JyR Az BT R4 .
SAC> echo on processed

SAC> fg seis

SAC> p

SAC> setbb low 2.45 # BRELZE low=2.45
SAC> setbb high 4.94 # ZRTE high=4.94
SAC> bp c %lowss %high% # B ABREE low fr high WA A IR 8 IR 4
==> bp c 2.45 4.94 # echo on processed &K NEJEH &4
SAC> p
SAC> getbb low high # EFBNEEMNE
low = 2.45
high = 4.94

BRI T ARy AR A R ARERE SO, S T R AR SO A R

$ sac
SAC> setbb varl 10
SAC> setbb var2 "text"
SAC> setbb var3 0.2
SAC> wbbf bbf.file
SAC> ¢
$ 1s
bbf.file
$ sac
SAC> readbbf ./bbf.file
SAC> getbb
NUMERROR = 0
SACERROR = 'FALSE'
SACNFILES = 0
VAR1 = 10
VAR2 = 'text!'
VAR3 = 0.2
SAC> getbb var2 var3
var2 = 'text'
var3 = 0.2
SAC> ¢q

[z

i

T
4

H O H R
&

> T &y

]

b
><‘(
~
-

6.4 PIIKPREL

WK EUE SAC SEBUY—Lep B, HTDALE SAC fr &P lii] . FESATarS IS, IR AL
KECWORA, AR EI SRR C a2 i P IBCeR R A
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SAC F2{It T4 L Py R 4L -

o BARBHEAT;

o EHEARBEREG
o FRPHREAEREG
o HAthpR L

AT BRI S R R © (Func)”, ot func INBEREE . SMREEL, Py
BB AL S TR Sk B (98 &7) RUBRAER (5% %7) A, WRAAHRED “(
)" B T PRk (.

WIKBRBCRHRE . HAlRZ T ARE 10 J=.
6.4.1 FIARBTLF
BB RIHE AR R Rz AT, AR, KB

( number operator number )

A RV E RO 2 SR, B AR IS SR 4 EODURS B i mi B T 55
SAC THFFIBAEAF R AR “+ — % /[ *x7,
B IR ELR BT

SAC> echo on
SAC> setbb varl 4+7 # SIS T 447 WL RT FHE
setbb varl 4+7
SAC> setbb var2 (4+7)

setbb var2 (4+7)

==> setbb var2 11 # 4+7=11
SAC> setbb var3 (4+7/3) # AR R I

setbb var3 (4+7/3)

==> setbb var3 6.33333

SAC> setbb var4 ((4+7)/3) # FERTRER

setbb var4 ((4+7)/3) # MUEFEREARKE R RE
==> setbb var4 3.66667

SAC> setbb varl ( (4 + 7 ) [/ 3 ) # L&HEEH

setbb varl ( ( 4 + 7 ) / 3 )

==> setbb varl 3.66667

6.4.2 WM ARBT R

SAC #2720 MEMARZHE R, HEAEASL “(func argl arg2 ...)". A
RN 2 6.1 Fn .



%67 SAC Zafd

% 6.1 WA LSRR AL

we iBi& IngE
add (add vl v2 --vn) v14v2+--+vn
subtract ( subtract v1 v2 -=vn ) | v1-v2----vn
multiply ( multiply v1 v2 ---vn ) | vI*v2*.--*yn
divide ( divide v1 v2 - ) vl/v2/- /vn
absolute ( absolute v ) B X HE
abs (absv) B %HE
power ( power v ) B 10 iy v IROF
alog10 ( alogl0 v) PA 10 AL v T4
alog (‘alog v) v 1y B AR
exp (exp v) Blemyvikdy
sqrt ( sqrt v) K v B
pi (pi) iR |H] pi {H
sine ( sine v ) 5% (v HHREE, RIE])
cosine ( cosine v ) A
tangent ( tangent v ) 1EY]
arcsine ( arcsine v ) A3
arccosine | ( arccosine v ) AR,
arctangent | ( arctangent v ) JIEY])
integer ( integer v ) Hi
maximum | ( maximum v1 v2 --vn ) | SRR
minimum | ( minimum v1 v2 ---vn ) | K&/ME
BOURANE
SAC> echo on processed
SAC> setbb varl (add 1 3 4) # 1+3+4
==> setbb varl 8
SAC> setbb var2 (subtract 1 3 4) # 1-3-4
==> setbb var2 -6
SAC> setbb var3 (multiply 1 3 4) # 1x3x4
==> setbb var3 12
SAC> setbb var4 (divide 1 3 4) # 1/3/4
==> setbb var4 0.0833333
SAC> setbb var5 (absolute -5.1) # abs(-5.1)
==> setbb var5 5.1
SAC> setbb var6 (power 5) # 1075
==> setbb var6 100000
SAC> setbb var7 (alogl® 10000) # 1ogl0(10000)

setbb var7 4

.01 -

(T o4kse)
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(8L b70)

SAC> setbb var8 (alog 10000) # 1n(10000)

==> setbb var8 9.21034
SAC> setbb var9 (exp 5) # eh5

==> setbb var9 148.413
SAC> setbb varle (sqrt 9) # sqrt(9)

==> setbb varlo 3
SAC> setbb varll (pi) # PI

==> setbb varll 3.14159

SAC> setbb varl2 (sine (pi/6)) # sin(30)

==> setbb varl2 0.5
SAC> setbb varl3 ((arcsine 0.5)*180/(pi))

==> setbb varl3 30
SAC> setbb varl4 (dinteger 3.11)

==> setbb varl4 3
SAC> setbb varl5 (max 3.11 -1.5 5) # maximum 5% % max

==> setbb varl5 5
SAC> setbb varl6 (min 3.11 -1.5 5) # minimum {45 % min

==> setbb varlée -1.5

N TR BRI A, B ER R T B A KR,

SAC>
SAC>
SAC>
==>
SAC>
==>
SAC>
==>

r filel file2 file3 file4

echo on processed

setbb vmax (max &1,depmax& &2,depmax& &3,depmax& &4,depmax&)
setbb vmax 1.87324

setbb vmin (min &1,depmin& &2,depmin& &3,depmin& &4,depmin&)
setbb vmin -2.123371

div ( max (abs %vmax%) (abs %vmin%) ) # e

div 2.123371

BB AT PAE 14 22 S B 7 RAE B S g i, (H BT SR TR A
6.4.3 FAFHRIE R
SAC $2fit 7o TR TP AL EE, I 2 6.2 PoR:
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% 6.2: FATHREAERAL

e &% (BEEX) Ihae

change ( cha sl s2s3) FE s3 sl U s2

substring ( substring nl n2 s ) | Ht s %8 nl F|5E n2 NFAF
delete (del s1 82 ) M s2 HifiHl & sl

concatenate | ( conc sl s2 --sn ) B2 TR PR K

before ( bef sl s2) 133 82 WPALT s1 HTIER > AT Hf
after (aft s1s2) 53 82 AT sl JErH s AT ER
reply (repsl) KIEAF R sl B 2153 [l

RGBT R 13 R R

SAC> echo on processed
SAC> setbb varl (cha short long "this s short")
==> setbb varl this is long
SAC> set var2 (del def abcdefghi)
==> set var2 abcghi
SAC> set var4 (before de abcdefg)
==> set var4 abc
SAC> set var4 (after de abcdefg)
==> set var4 fg
SAC> fg seis
SAC> setbb month (substring 1 3 &1,kzdate&)
==> setbb month MAR
SAC> setbb val "1234567890"
SAC> message (substring 1 5 %val%)
==> message 12345
12345

FTH BT /R concatenate pRET L A S ANRT 2R i g SUAR @ :

SAC> fg seis
SAC> echo on processed
SAC> setbb var (conc Seismogram of &I1,kevnm& &1,kstnm&)

==> setbb var SeismogramofkKg8108838CDV # BB
SAC> setbb var (conc "Seismogram of " &I1,kevnm& " " &I1,kstnm&)
==> setbb var Seismogram of K8108838 CDV # A=

SAC> getbb var
var = 'Seismogram of K8108838 CDV'

SAC> title (conc "Seismogram of " &1,kevnm& " " &I1,kstnm&)

==> title Seismogram of K8108838 CDV # FERATAL
SAC> title '(conc "Seismogram of " &1,kevnm& " " &1,kstnm&)'

==> title "(conc "Seismogram of " K8108838 " " CDV)" # 45iZArAl!

SAC> title "Seismogram of &1,kevnm& &1,kstnm&"
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==> title "Seismogram of K8108838 CDV" # AT AL

TG reply BB 7 AH :

SAC> fg seis

SAC> echo on processed

SAC> rmean; rtr; taper

SAC> setbb low (reply "Enter low fregency limit for bandpass: ")
Enter low fregency limit for bandpass: 2.1 # RPN 2.1
==> setbb low 2.1

SAC> setbb high (reply "Enter low fregency limit for bandpass: ")
Enter low fregency limit for bandpass: 6.5 # F PN 6.5
==> setbb high 6.5

SAC> bp c %low% %high%
==> bp c 2.1 6.5

THEEBETH reply BB E T —AEUAMELE:

SAC> setbb bbday (reply "Enter the day of the week: [Monday]")
Enter the day of the week: [Monday]Tuesday # J P#r N Tuesday
SAC> getbb bbday

bbday = 'Tuesday'
SAC> setbb bbday (reply "Enter the day of the week: [Monday]")
Enter the day of the week: [Monday] # P TN
SAC> getbb bbday

bbday = 'Monday'

Y reply KBTI, SI5RRTRARHEIERR B, SR P A AR A
SAC 2K AR FAFER AR ME, MR P @i M 428, SAC W& BRI E
“MONDAY”,

6.4.4 FAhrk%

XEEBHEIAAE ) gettime, HiEwl “(gettime maxmin [value])

7
)

gettime VT TR EIHdE H e Je B IR T8/ NT value [ EIAEXS T30S 2% 1 210
X E] s B A F8E value, max 23R W] SO H 8 — AN KAEI AT B[R], min &k [H]
A A — A B/ MBI A R B ]

XTI SO — A RAIRIE , R B eSO P o — A SO P S — ORI (B IR 1
P9 S ) i %

SAC> fg seis
SAC> echo on processed
SAC> setbb maxtime (gettime max)

==> setbb maxtime 12.55
(Fogkss)
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SAC> setbb mintime (gettime min)
==> setbb mintime 12.67

N THREF—ADRTEEET 1.0 Bds SR wAS , w] RAGE AT AE fiy <

SAC> fg seis

SAC> echo on processed

SAC> setbb valuetime ( gettime max 1.0 )
==> setbb valuatime 10.55

6.5 SAC %

6.5.1 TiSABIT-

fRAAA — L E A I TAETRESE ML, AR 4 SAC Z BRI AFHAR T AP ISR] flan, B4
W =30 ABC. DEF Ml XYZ, #4307 BITRAAFIRIME, % Fourier 2848, 48
JE ARG A RIE R 22 2 SGF U, AR — RS S PASAE] SAC 3+

** This certainly 1is a simple little macro.
r ABC DEF XYZ

mul 4 8 9

fft

bg sgf

psp am

B i AR AR AR SCE mystuff o, HiZSe 24 mi B, ol DA N i i 6y
AT S

SAC> macro mystuff

LA B R IEEBA TR Z S a2, IRAME A echo Aok I B AE 2 i s s
YRV, FAh, HRATE I B S W2 T AR T, SAC AEPATHRT,
6.5.2 RKIUEKIE

MAARIAAT A ST S 5 1 SR A X B AR T, SAC 24 JET T 114 B A2 I 48
EVSELE

L T4 ETH SRR
2. fEsetmacro AR EIH R H R HER:
3. 7€ SAC (4 )e % HF (S{SACHOME}/aux/macros) Hi{2;

JIeA NER AT AGE T 42 R % A SR i 230, m] PAGE il installmacro fiy4-Ff H S 1Y ZE 304
BENXAH o AR AT DAL 8] /A A R R AT
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6.5.3 ‘5B

UNSR AR AR YRR ] 1) SCA 5 T A [R] (R 2 Wb A A YRG0 SO, L SCHFEAE
AT Z B ARV P A S E0RT AR R BG N 2 SC AR RISk

SAC ZSHIMkE R “$ns”, Hifn A1 iR,

TR S T 2 SO TS B AL AT AR IS S N S8

r $1$ $2$ $3$

mul 4 8 9

fft

bg sgf
psp am

$1$. $2$ Ml $3$% M HIFIR MRS —. . =4S, TR AT
TS

SAC> macro mystuff ABC DEF XYZ

AT AR T4 i - FRR A TIEAN 3, (B EEUAS [a] i SO

SAC> macro mystuff AAA BBB CCC

6.5.4 XKt RSB
KEEFIENSHAV N I I A S, WA E S N ARG R R S 1

S EEE PSR SO RN R B B X A A SN B2 1o N TR R A B
XA DA AT DA 52 S 3 DA S R B 471 ¢ -

Skeyss$ files values

r $filess$

mul Svalues$

fft

bg sgf

psp am

Skeys$ KW “files” Ml “values” JZICHET . HIPATE I T A4 AR IATIXASZ 301 F

SAC> macro mystuff files ABC DEF XYZ values 4 8 9

IS AR S, B AURAT MR X A -

SAC> macro mystuff values 4 8 9 files ABC DEF XYZ

XANE S H AT BRI AR, EX T 3R R E B R, RSO S RO A
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PERCRLL
6.5.5 KBEEEH

AL IB XL, SR S EHE L A TRI SRR P 2 F IR B2 A
FARIREL. AiX LE SRR A (BT DA iy AR LA [R] (L) R R 6 SUPRAT RS
M RTEE a0 H B s

Skeys$ files values
$default$ values 4 8 9
r $filess

mul $values$

fft

bg sgf

psp am
Sdefault$ #4957 H 5K values MBI, EAEMFTE I RHIA values (19 24K
T 1335 2 5 KA P e (-

SAC> macro mystuff files ABC DEF XYZ

RN I R{E, AT DA T X R

SAC> macro mystuff values 10 12 3 files ABC DEF XYZ

6.5.6 HHEER

AT IR SCHE NS i A SO e S JOUBAT A 1H, SAC SAELR i 7 VR A
WHRISEAE. 5 BB, WERAREICH A S BN & BN R o :

SAC> macro mystuff
files? ABC DEF XYZ # Bl p# N\ ABC DEF XYZ

HEED SAC HALFIRMASE values W(E, PEVENEAA TivEE. SAC IR
—IHAEHR R A S, HAERFEOT RS RE A A A A HEE AN A SR
RS VNTE e

6.5.7 WK%
SKBAT R BRBER . RSBOA AT ] DA B

Skeys$ station

fg seis

echo on

setbb sta S$stations$.z
setbb tmp ABC
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setbb tmpl XYZ%tmp%
setbb tmp2 (&1,0&)
setbb fname S$station$%tmp%%tmpl%%tmp2%.SAC

PATHCR AT

SAC> m stuff station STA

setbb sta S$station$.z

==> setbb sta STA.z

setbb tmp ABC

setbb tmpl XYZ%tmp%

==> setbb tmpl XYZABC

setbb tmp2 @(&1,0&Q@)

==> setbb tmp2 (-41.43)

setbb fname S$station$%tmp%%tmpl%%tmp2%.SAC
==> setbb fname STAABCXYZABC(-41.43).SAC

6.5.8 Z% 11l

FAFFIAEALA— AR TE 5 a2 b AR, SAC ER SRR )5 Fortran77 28
h, EASEEME, EEEX.

SAC ZI A IS 2AE

IF expr
commands
ELSEIF expr
commands

ELSE
commands
ENDIF

wiRIAA expr AFWFEA:

token ¥ Ziz &4 token

Hr token AIPLR— MR, BB BHRAERSCLEA R, XRBZEANE GT. GE,
LE. LT. EQ. NE HJ—". bHAZHEFAATIETTE Z B token S8 17 5 AEL

S PRI B RS T 10 Wi, L elseif. else ATk, elsedf myusal
I

NHEZ BT

r $1%
markptp
(T ogksk)
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(%L b77)
if &1,user0& ge 2.45
fft
psp am
else

message "Peak to peak for $1 below threshold."
endif

FEXABITH, —ASCEPEEANAT, markptp 3 1 HG KU (E, HOR17 3K B i
user® W, FIR(EATH—HEME, WXFHM Fourier 2222 HIIRIRIE, 504 H FHR
g2 S

6.5.9 iRyl

DEERRFIEFCVIAE— 2 SR SR AT — RS o i BEIEERR AL, il Proc 51 R s
BVCERNERIAT— RIS, tn] ARG W RA8ER . JBERI R EIR A 10 K.
HiFgE T Z e

DO variable = start, stop [,increment]
commands
ENDDO

DO variable FROM start TO stop [BY dincrement]
commands
ENDDO

DO variable LIST entrylist
commands
ENDDO

DO variable WILD [DIR name] entrylist
commands
ENDDO

WHILE expr
commands
ENDDO

HA KRG PR N R Y, AR

o variable @I RY, FEAARAN M E “$” RIWTE do fE3 5| HiZAL &

« start, stop. increment JEFFASEWIME . Z1E. M, start. stop UAH
BAEL, increment GE{E N 1

o entrylist /& do T A THAS & AT A BT A ERIEE &, (HZ [ PAZAE AT, H
AIDAH LR 7 S e 45, DO WILD 1 entrylist piS245 88 FE B 4544 1,
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TEERAATRT, XAV FAFARYEBE AT N — R4
N4 H 2 DO fEERAHI T

RSN ARG T dif AT IR AL B], P57 Fourier A& He, SRJ5{# ] divomega fiy
LRBRIEALII I, AN MR 2 KA, A AR -

Skeyss$ file nprew
Sdefault$ nprew 1

r $file

do j = 1, Snprews$
dif

enddo

fft amph

do j = 1, $Snprew$
divomega

enddo

NHEEXABIT, A AR 5 AN R R PRD IR (4 IR s Bl Ok B A -

r abc.r abc.t
setbb timel 0
do time2 from 2 to 10 by 2
xlim %timel% Stime2$
title 'Particle motion from %timel% to $time2$'
plotpm
setbb timel $time2$
enddo

BB, —NEXHRA A — D40 preview [E3CMF, E do ME3RLAILE]
ZWIEH preview HM:

do station list abc def xyz
do component list z n e
macro preview $station$.S$component$
enddo

enddo

TE R TR S BURES T AT B H 5% mydir T RA - Z G533

do file wild dir mydir x.Z
macro preview S$file$
enddo

R MITH =S, B s, B EE SR RE. #
SCPFBERCT — RS AR5 8 A R A— A B 3 R i e — R
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r $1$

while &1,depmax& gt $3$
mul $2$

enddo

73— break H XK Z I

rosis
while 1 gt 0
div $2
if &1,depmax& gt $3$
break
endif
enddo

XA while fEHE M ERIEER, EREEEL break K.
6.5.10 k%S

SAC ZiRfIHiRERE, ASCRrdlH, (A SAC AL EREZ I R B RIEA I,
PRI 5 2 P AR S A B s B H

6.5.11 vpilig:

A S i TR ZE I R SO T, P A O A — 2@ S, ARG kST
. XASTTPARIE SAC 1) pause 1 resume FRMEME]. 24 SAC FE 2B
STERMINALS W&l f5e b AT 22301, WHERRFNES, RIS L A fm s,
SRIG Y SAC TEZ i A F] SRESUMES Bt I £ 452 1E M 2 i 152 Bt i 2 4 S A 72 SO 2R
BRI TZ S P S, FTDAE 2wt A SKILLS, SAC K P %3¢, [al
B 2. BT A £ A4 STERMINALS Hilki.

6.5.12 PJISMBRT

YRATDATE SAC ZZNERIT HAURR S, FIDAMARR PRI 240, RAR 7 58 BN AR vl
PARFE AST RIZRE, WHRIEAR:
SRUNS program message

inputlines
ENDRUN

TR BN R KBS R, NERERBIYWEH, ERFITZ e Sg0TE, L
FFHATE R, SAC Z2454E ENDRUN 22 JG4k4E 41T .
6.5.13 U

FAF U$7 M %7 A SAC HEARFIRI S L, AT AR P S X SRR AT, (H
SAC SRR N — AR, URPERE 2N U7 AT, SAC i ATl “@”, mIPA
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WL SRR IR 4 -

$ BSHIRFAT
% MRS BARINAT
& kB B AR AT
@ ¥ LT A5
() WNEEREGR IR



o4 7 AP SAC

Hw TAEA KRR TR 2 A0 B, PR 1 = 2R s A BURURT el 5 2 (L DA PR A e AL 2L
HPEFHF A N TS o SRR AR SE A AL L

Bl —FANA) SAC 7, WRFESCER, w2 —MEAES, 1 SAC giiXFhl4E
TR . AHERE G SAC EREHAET, SAC ZARMLIIREL T, TCIAWE N
AR IR E—FIKPrid, B R TR, AR AL SAC 2.

MAESAHRE , HiRAOuR & 6 BB A9E S 7% Bash, Perl Fll Python. AHEFEfH
] Bash, #fE##fH Python,

7.1 Bash Wil SAC

7.1.1 W4

SAC ZZHIREMINT LR B—, MELATHR & H B A BER F5oK , T RATE Bash BIAS f A 12
I SAC, XHERPAFI Bash BHACH) 8 245

RGBT R T WAAE Bash AR SAC:

#!/bin/bash
export SAC_DISPLAY_COPYRIGHT=0

sac << EOF

fg seis

1lh evla evlo

q # 867!
EOF

SAC TEBa BA S BRI S B, SHMAZ R SAC B, ARG EBEHRSEREZIR,
A PAE T E export SAC_DISPLAY_COPYRIGHT=0 {75 = B4 (S B, .

BIAHM “sac << EOF” JI#R%E| “EOF” MyaxiiiNgs, #RAPL Bash 24y SAC, SAC
KB IITE TS

7.1.2 BB IR BRE
AHEHE Bash PIA PG IS BAS R, FHEAEEIT SAC ZRANIEIX.

103



- 104 - §7.1 Bash 1§ SAC

#!/bin/bash
export SAC_DISPLAY_COPYRIGHT=0

sac << EOF

fg seis

ch kuser® &1,kevnm&
setbb tmp ABC

ch kuserl %tmp%

1lh kuser® kuserl
quit

EOF

7.1.3 P

Bash "] ASEIEA I RA2 5, (B2 B Wz S SR B, i e AL e e
R EEn AT EAE R be B3 awk RSEM. Bash PHAZRLA “$7 M NARIEAT, Bash
2 A R PR I A -t 14y SAC,

#!/bin/bash
export SAC_DISPLAY_COPYRIGHT=0

declare -1i varl var2
varl=(1+2)*3
var2=10/4

echo $varl $var2

sac << EOF

echo on

fg seis

bp c $var2 svarl

q
EOF

ABIRAS R “Svarl” FI “Svar2” SE et SAC R 1A 2, (AT SAC SERR#%
Wzl a4se “bp ¢ 1 27,

fEBNT awk. sed ZF T H., R DASEELFR N P47 B AbH R 4 :

#!/bin/bash

export SAC_DISPLAY_COPYRIGHT=0

stri="echo "this is long" | sed 's/long/short/'"
str2="echo "abcdefghi" | sed 's/def//'"

M
%mm

T

sac << EOF
fg seis
title "$stri"

P
(FoTaker)
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(8 130)
saveimg string.ps
q
EOF

7.1.4 ZRAFAIRTRIGE A ]

Bash BA B RGO ERZ B2 RE, (T Bash 3 SRS, XLERHEIRETE
SAC ABEEH . IR B S Z UGR A SAC, ERLURE LT A MR o

#!/bin/sh
export SAC_DISPLAY_COPYRIGHT=0

for file in *.SAC; do
sac <<EOF
read $file
rmean
rtrend
lp co 1.0 p 2 n 4
write s${file}.filtered
quit
EOF
done

7.1.5 fkdEa 4

Bash N LAMEENT awk SRSEISCFE g . NHEIE T, E 58 M RS/ S i,
$0 FURIFIRICMEA , ST Fon S HISmE 7 BeyaT, MEM4, HAabFEP. s
awk WL sh KT .

1s *.SAC | awk -F. '"{printf "mv .%s.%s.%s\n", $O, $7, $8, $9, $10}' | sh

7.2 Perl i} SAC

7.2.1 FoRpl
T BIAE R T AnfHE Perl s SAC,
T#EHuhE: 0.simple-script.pl

#!/usr/bin/env perl

use strict;

use warnings;
SENV{SAC_DISPLAY_COPYRIGHT}=0;

open(SAC, "| sac ") or die "Error opening sac\n";
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print SAC "fg seismo \n";
print SAC "lh evla kstnm \n";
print SAC "gq \n";

close(SAC);

Perl fiffl SAC AW LR open (SAC, "| sac ") WIS T4 SAC #
4 sac HyRIN, IR print SACIEMFEITH) SAC fr 454 SAC,

7.2.2 Bl

¥ 50 SEED MU SBAE B SAC i

o rdseed —K HAEALEE—A4~ SEED %i#
o rdseed ] -pdf BEWISHEEUH SAC BIEEHEAT PZ 4% A3 M 5 S04

bk 1.rdseed.pl

#!/usr/bin/env perl
use strict;

use warnings;

@ARGV == 1 or die "Usage: perl $0 dirname\n";
my ($dir) = Q@ARGV;

chdir $dir; # cd #HBAEPTAEE K, # & AHEKE

# rdseed —K REEAE —A SEED XfF
foreach my $seed (glob "x.seed") {
system "rdseed -pdf S$seed";

}

chdir "..";

7.2.3 XFAIF

SEED SCPF SR A nT e 2 R 2 A R i i BRI W, 3] — Nl 2 R R 24
SAC 3, PR 5 2R T Al —NEE i) SAC Kl &k

o BEALEEI T Biiiimerge Ay SHITERIL, EOR SAC RAKT v101.6

o merge fiy A BB VI ] AR BRSO RN, WL an - mTEA T 4

o GIFRIESE, DA B B SR

o ZRWEIBISPIMER, PAPRIER S EE R —4 SAC XXt

o T HABITHEELL SAC AT R, iR IEE 1 SAC FMFR 2 R EdRE B

FEMAE: 2.merge.pl
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#!/usr/bin/env perl

use strict;

use warnings;
SENV{SAC_DISPLAY_COPYRIGHT}=0;

@ARGV == 1 or die "Usage: perl $0 dirname\n";
my ($dir) = @ARGV;

chdir $dir;

# FIF hash # key WAV EAMMELES:

#  hash # key & X% NET.STA.LOC.CHN

#  hash # value RX{fr%5 key ILEH SAC X{r# H

my %sets;

foreach (glob "x.SAC") {
#ORXHEAR. 2, FRETHE 7 5| 10 MTER
my (Snet, $sta, $Sloc, S$chn) = (split /\./)[6..9];
Ssets{"$net.$sta.S$loc.Schn"}++;

# EREFIAESEMAR SAC, BERAKEFE merge, NILKRAAZMERY
# &¥ SAC WAMAETIEN, WTHESZKAA SAC, T RWETHE

open(SAC, "| sac") or die "Error in opening sac\n";
print SAC "wild echo off \n";
my @to_del;

while (my (Skey, $value) = each %sets) {
# BaEEAN key Xt value, RHE value KT 1 WAEE merge
next if S$value == 1;

print STDERR "merge S$Skey: $value traces\n'";
my @traces = sort glob "x.S$key.?.SAC";
# %t glob WREEM sort, WRIEF—NMTEERFWHER

# & SAC PHFEEMATAZMEM @traces DR e 4T K # A

# merge Pl B

print SAC "r x.$key.?.SAC \n"; # SAC v101.6 or later only
# REENA 0, EENHFH

print SAC "merge gap zero overlap average \n";

print SAC "w S$traces[0] \n"; # UREHIELH XHLER

# REMBRHBEE XL REEHLA T, FRE SAC FERM%B
push @to_del, splice(@traces, 1);

}

print SAC "q \n";

close(SAC);

unlink(@to_del);

chdir "..";
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7.2.4 fFdG 4
M SEED f@#E i SAC SUPF#Z 3, IR H i a2 PATRIAE .

o SEED fi# 1 H I EA 44 yyyy.ddd.hh.mm.ss. ffff.NN.SSSSS.LL.
CCC.Q.SAC
o TSI SC14, % NET. STA. LOC. CHN. SAC

bt 3.rename.pl

#!/usr/bin/env perl
use strict;

use warnings;

@ARGV == 1 or die "Usage: perl $0 dirname\n";
my ($dir) = @ARGV;

chdir $dir;

foreach my sfile (glob "x.SAC") {
my (Snet, $sta, $Sloc, S$chn) = (split /\./, $file)[6..9];
rename S$file, "Snet.$sta.S$loc.$chn.SAC";

chdir "..";

7.2.5 FEMEREE R

4 SEED A S HAER, WAREREIN SAC X AU FMHEE. Hind
P FBA PR AR 2] G BWEMRA AR .

o MIASEEIG: HRA. KRWZ. ZFE. 4. WE. BN
o KIENZIMIEE N yyyy-mm-ddThh:mm:ss.xxx, Hi T JT45 H 8F107E

Tt 4.eventinfo.pl

#!/usr/bin/env perl

use strict;

use warnings;

use POSIX qw(strftime);

@ARGV == 6 or die
"Usage: perl $0 dirname yyyy-mm-ddThh:mm:ss.xxx evlo evla evdp mag\n";

my ($dir, $origin, $evlo, Sevla, Sevdp, $mag) = @ARGV;

# X RR B2 AT
my (Sdate, S$time) = split "T", $Sorigin;
my ($year, $month, $day) = split "-", $Sdate;
(R oakek)
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my ($hour, $minute, $second) = split ":", Stime;
# DA A R

my ($sec, Smsec) = split /\./, $second;

$msec = int((Ssecond - $sec) * 1000 + 0.5);

# WHARBHMRE—FFHEILR
my $jday = strftime("%j", $Ssecond, $Sminute, Shour, S$day, $month-1, $year-1900);

chdir $dir;

open(SAC, "| sac") or die "Error in opening SAC\n";

print SAC "wild echo off \n";

print SAC "r x.SAC \n";

print SAC "synchronize \n"; # [ B TR R S A

print SAC "ch o gmt $year $jday Shour Sminute S$sec $msec \n";
print SAC "ch allt (0 - &1,0&) iztype IO \n";

print SAC "ch evlo Sevlo evla $evla evdp $evdp mag $mag \n";
print SAC "wh \n";

print SAC "g \n";

close(SAC);

chdir "..";

7.2.6 RALZRm

(] PZ SCOFRAXER I o 5 K (0 IR TR 5 A, R I [R5 38 P T B SRR M1 2 8
2, W SAAAE—NEEA 24 PZ XN H ANZBEAEB R AR DL 2 3 30
B

TEHihE: 5.transfer.pl

#!/usr/bin/env perl

use strict;

use warnings;
SENV{SAC_DISPLAY_COPYRIGHT} = 0;

@ARGV == 1 or die "Usage: perl $0 dirname\n";
my ($dir) = @ARGV;

chdir $dir;
open(SAC, "| sac") or die "Error in opening sac\n";
foreach my $sacfile (glob "*x.SAC") {

my (Snet, S$sta, Sloc, $chn) = split /\./, $sacfile;

# JEGME PZ X
# PZ X4 %: SAC_PZs_NET_STA_CHN_LOC_BeginTime_EndTime
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(8 1750)
my @pz = glob "SAC_PZs_S{net}_s{sta}_s${chn}_${loc}_x*_x";
die "PZ file error for $sacfile \n" if @pz != 1;

print SAC "r $sacfile \n";

print SAC "rmean; rtr; taper \n";

print SAC "trans from pol s $pz[0] to none freq 0.01 0.02 5 10\n";
print SAC "mul 1.0e9 \n";

print SAC "w over\n";

}
print SAC "g\n";
close(SAC);

chdir "..";

7.2.7 s auliekh
A O K43 R K B

o Wt SRR

o fifx delta EHAHS

o =R mEK b Mg/ e (HAEAEHRE 0, MIRIEZR =011 kzdate Al
kztime WAAHN, iX—SAEBINFEE B synchronize £ 28553

o BEFAKTEDEREIER, EHARIERS, NIk

ML 6.rotate.pl

#!/usr/bin/env perl

use strict;

use warnings;

use List::Util qw(min max);

@ARGV == 1 or die "Usage: perl $0 dirname\n";
my ($dir) = @ARGV;

chdir $dir;

# FIR hash ) key WA ELZBMEES:
# hash #; key =Xk NET.STA.LOC.CH (#&fX A= BHZ & BH)
# hash # value ZX# 45 key ILEH SAC XHKH, E¥ERATE 3 WERSE
my %sets;
foreach (glob "x.SAC") {
my ($net, S$sta, $loc, S$Schn) = split /\./;
my S$chn2 = substr $chn, 0, 2;
Ssets{"$net.S$sta.S$loc.Schn2"}++;
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open(SAC, "|sac") or die "Error in opening sac\n";
# XA key MAER
foreach my Skey (keys %sets) {

my ($E, SN, $Z, SR, $T, $Z0);

#RE ZQERSHE

$Z = "${key}Z.SAC";

if (l-e $7) { # BAFAE, WHMBRZ 630 HTAKE
warn "$key: Vertical component missing!\n";

next;

# REXKFLERERE
if (-e "${key}E.SAC" and -e "S{key}N.SAC") { # E fa N 48
SE = "${keyl}E.SAC";
$N = "${key}N.SAC";
} elsif (-e "${key}1.SAC" and -e "S${key}2.SAC") { # 1 H 2 4&
$E = "${key}1.SAC";
$N "${keyl}2.SAC";
} else {  # AFpEHx

warn "$key: Horizontal components missing!\n";

next;

# BREXKFLERZEER
my (undef, $cmpaz_E)

split m/\s+/, “saclst cmpaz f $E’;
split m/\s+/, “saclst cmpaz f $N°;

my (undef, Scmpaz_N)

my $Scmpaz_delta = abs(S$Scmpaz_E - S$cmpaz_N);

unless ((abs($cmpaz_delta - 90) <= 0.01) or
(abs(Scmpaz_delta - 270) <= 0.01)) {
warn "$key: SE SN are not orthogonal!\n";

next;

# B E kzdate #Fu kztime A
# ¥# B, E, DELTA
my (undef, $Zb, S$Ze, $Zdelta) split " ", “saclst b e delta f $Z°;
my (undef, S$SEb, SEe, SEdelta) = split " ", ‘saclst b e delta f SE';
my (undef, S$Nb, SNe, SNdelta) = split " ", “saclst b e delta f SN
unless ( S$Zdelta == $Edelta and $Zdelta == $Ndelta) {

warn "Skey: delta not equal!\n";

next;

# KRB BEWEKR B i/ E BIEALER
my $begin = max($Zb, $Eb, $Nb) + $Zdelta;
my Send = min(S$Ze, $Ee, SNe) - S$Zdelta;
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# B XE4 A NET.STA.LOC.[RTZ]

my S$prefix = substr $key, 0, length(S$key)-2;
SR = Sprefix."R";

$T = Sprefix."T";

$70 = $prefix."z";

print SAC "cut $begin $end \n";
print SAC "r $E $N \n";
print SAC "rotate to gcp \n";
print SAC "w SR $T \n";
print SAC "r $Z \n";
print SAC "w $Z0 \n";

}

print SAC "g\n";

close(SAC);

unlink glob "*.SAC";

chdir "..";

7.2.8 AR ERAE
A A PR DL /5 2R s A T EOR A

o JRURBARARAER L R, T SE PR PO TR AN R RORAER O, X R
RAEAT AR KB DRt

o IR, ARGIREREERAR, RES ] S MR B, G AL
P A 5 B P 46— B SRR 5

N Y Perl A Hinterpolate iy 4 i A B B RAE AR R B RAEJE . AT RA
e AT P E He € S N BRAEFE R R, 2 i AT R R AL R € 0, W)
PATK 22 BSCESCH BT (5 FH 1) SRASE SRS A A B SRR i R S 38

N#iHbhk: 7.resample.pl

#!/usr/bin/env perl

use strict;

use warnings;

@ARGV == 2 or die "Usage: perl $0 dirname [delta | 0]\n";
# EFEZANSHA 0, MBI H Ik Bk £ 0 E A KR

my ($dir, $delta) = QEARGV;

chdir $dir;
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if (Sdelta == 0) {

# BEMABECIREER RTZ &M%, XHAKRA A NET.STA.LOC. [RTZ]

# hash W44 BT WRFRAH, HEHHANANEK

my f%group;

foreach (glob "x.x.%x.[RTZ]") {
my (undef, $delta®) = split /\s+/, “saclst delta f $_";
Sgroup{$delta@}++;

1

# ¥ hash # value #)F, ®E &K value FitHy key

my @keys = sort {$group{$b} <=> $group{sal}} keys %group;
(sdelta) = rkeys;

}

# EXAE

open(SAC, "|sac") or die "Error in opening sac\n";
foreach (glob "x.x.*.[RTZ]") {

}

my (undef, $delta®) = split /\s+/, “saclst delta f $_";
next if S$delta == $delta®; # FAEEEXF

print SAC "r $_ \n";

# JH interpolate 53K A2 3 K A

# ERRRAEE, W T B SO ARE 8 O DA B A i R R A

# REREHIFFENMLE p 2 NBAIRKETIRHAEH

printf SAC "1lp c %f\n", 0.5/Sdelta if S$delta > $delta0d;
print SAC "interpolate delta S$delta \n";

print SAC "w over\n";

print SAC "g\n";
close(SAC);

chdir "..";

7.3 Python i}l SAC

7.3.1 TRyl
NI BIAE R T A AE Python HH i SAC.
FEHAE: 0.simple-script.py

#!/usr/bin/env python

# —*- coding: utf-8 —x-

import os

import subprocess
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os.putenv ("SAC_DISPLAY_COPYRIGHT", '0')

s = "fg seismo \n"
s += "1lh evla kstnm \n"
S += llq \nll

subprocess.Popen(['sac'], stdin=subprocess.PIPE).communicate(s.encode())
Python H{fiJf] subprocess fiHtf¥) Popen % SAC, il p.communicate()
s s.encode () &4y SAC,

7.3.2 B

ekt SEED A% Bt 4 il SAC %A,

» rdseed —K HAEALEE—A~ SEED % ¥
o rdseed [] -pdf BEWI SR SAC BIEEHEA PZ 4% 030 M 5 S04

Nk 1.rdseed.py

#!/usr/bin/env python
# —-*— coding: utf-8 —*-

import os
import sys

import glob
import subprocess

if len(sys.argv) != 2:
sys.exit("Usage: python {} dirname".format(sys.argv[0]))

dirname = sys.argv[1]
os.chdir(dirname) # cd #BAEFTHEE &, DL 4 AHE KA

for seed in glob.glob("*.seed"):
subprocess.call(['rdseed', '-pdf', seed])

os.chdir("..")

7.3.3 XMFAIF

SEED U BB LS rT e 2 R 2 Fh s R i i BRI, 3] — il S s R 24
SAC 3, 5 2R a8 TR —aEiEm SAC HEaHEXR.

o BLALGEA] ¥ Biiiimerge v iYiEIL, 2K SAC RAKT v101.6
o merge Ay B 2 VI ] AR B AT RN, WL an S mTEA T 4
o GIFRIELE, PARER BB SR 4
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o ZRWBHREIIEMER, PAPRIERR @ E H A 4 SAC 3UfF:
o MTHABITHEELL SAC iz TR, Wi IEEH SAC FHHMHIR 2 R Ed B

N#gdhl: 2.merge.py

#!/usr/bin/env python
# —x- coding: utf-8 —x-

import os

import sys

import glob
import subprocess

os.putenv ("SAC_DISPLAY_COPYRIGHT", '0')

if len(sys.argv) != 2:
sys.exit("python {} dirname".format(sys.argv[0]))

dirname = sys.argv[1l]
os.chdir(dirname)

# MR dict # key WANEAUMEES:
# dict # key % X% NET.STA.LOC.CHN
# dict ¥ value EX{r4 5 key ILEH SAC X{E#H
sets = {}
for fname in glob.glob("*.SAC"):
key = '.'.join(fname.split('."')[6:10])
if key not 1in sets:
sets[key] = 1
else:
sets[key] += 1

# prepare sac commands
s = "wild echo off \n"
to_del = []
for key, value 1in sets.items():
# XY value KT 1 WA FE merge
if value == 1:
continue

print("merge {}: {} traces".format(key, value))
# Python # glob REEEAFH, EWSLM sort
traces = sorted(glob.glob('.'.join(['*', key, '?', "SAC'])))

# £ SAC WHERBERMSTMARMER @traces DLt f a7 K &7
# merge X IFFHEEA
s += "r x.{}.?.SAC \n".format(key) # SAC v101.6 or later
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# REENA 0, EENHFH
s += "merge gap zero overlap average \n"
s += "w {} \n".format(traces[0]) # DA B B X B RTF

to_del.extend(traces[1:])

S += uq \nu
subprocess.Popen(['sac'], stdin=subprocess.PIPE).communicate(s.encode())

# b % R B
for file in to_del:
os.unlink(file)

os.chdir("..")

7.3.4 XM EwH
M SEED /5 i SAC SUFEZ A, PR H A 4 PAfRTAE -

o SEED f#E BRI S 448 yyyy.ddd.hh.mm.ss. ffff.NN.SSSSS.LL.
CCC.Q.SAC
o TGOS NET.STA. LOC. CHN. SAC

Nk 3.rename.py

#!/usr/bin/env python
# —*- coding: utf-8 —x-

import os
import sys
import glob

os.putenv ("SAC_DISPLAY_COPYRIGHT", '0')

if len(sys.argv) != 2:
sys.exit("Usage: python {} dirname\n".format(sys.argv[0]))

dirname = sys.argv[1l]
os.chdir(dirname)
for fname 1in glob.glob("x.SAC"):
net, sta, loc, chn = fname.split('.')[6:10]

os.rename(fname, "{}.{}.{}.{}.SAC".format(net, sta, loc, chn))

os.chdir("..")
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7.3.5 @IMHEEE R

4 SEED A S FEER, WAREREIN SAC X AU HMHEE . HinT
M FSa PR AR Z] . G2 BEMRAER .

o MIASEEIG: HRM. KEWZ. KR, 4. WE. BYR
o KIENZIMNIEE N yyyy-mm-ddThh:mm:ss.xxx, Hi T HT45 H BF18TE

FEHink: 4.eventinfo.py

#!/usr/bin/env python
# —*- coding: utf8 —*-—

import os
import sys
import datetime

import subprocess
os.putenv ("SAC_DISPLAY_COPYRIGHT", '@')

if len(sys.argv) != 7:
sys.exit("Usage: python {} dirname yyyy-mm-ddThh:mm:ss.xxx "
"evlo evla evdp mag'".format(sys.argv[0]))

dirname, origin, evlo, evla, evdp, mag = sys.argv[l:]

o = datetime.datetime.strptime(origin, '%Y-%m-%dT%H:%M:%S.%F")
# HHRRBHMRE—SFFHEILR

jday = o.strftime("%j")

# RREDME

msec = int(o.microsecond / 1000 + 0.5)

os.chdir(dirname)

s = "wild echo off \n"

s += "r *.SAC \n"

s += "synchronize \n"

s += "ch o gmt {} {} {} {} {} {}\n".format(o.year, jday, o.hour,
o.minute, o.second, msec)

s += "ch allt (0 - &1,0&) iztype IO \n"

s += "ch evlo {} evla {} evdp {} mag {} \n".format(evlo, evla, evdp, mag)

s += "wh \n"

s += "g \n"

subprocess.Popen(['sac'], stdin=subprocess.PIPE).communicate(s.encode())

os.chdir("..")
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7.3.6 FALER W)

(i PZ SCPFRAXER N . B IR RS BER A, RIS 8] 5 B2 P9 vl B (S B 2 2
e, WTSAAE—MEEA ZA PZ XN H RHZBEATEB R A DU 2 8 20
R

gt 5.transfer.py

#!/usr/bin/env python
# —-x— coding: utf8 —*-
import os

import sys

import glob

import subprocess

os.putenv ("SAC_DISPLAY_COPYRIGHT", "Q")

if len(sys.argv) != 2:
sys.exit("Usage: python {} dirname\n".format(sys.argv[0]))

dirname = sys.argv[1l]
os.chdir(dirname)

g = mn
for sacfile in glob.glob("*.SAC"):
net, sta, loc, chn = sacfile.split('."')[0:4]
pz = glob.glob("SAC_PZs_{}_ {} _{}_{}_*_*".format(net, sta, chn, loc))
# HAEREZAN PZ XHHIFER
if len(pz) != 1:
sys.exit("PZ file error for {}".format(sacfile))

+= "r {} \n".format(sacfile)

+= "rmean; rtr; taper \n"

= "trans from pol s {} to none freq 0.01 0.02 5 10\n".format(pz[0])
+= "mul 1.0e9 \n"

n n 0 0 on
+
I

+= "w over \n"

S += llq \nll
subprocess.Popen(['sac'], stdin=subprocess.PIPE).communicate(s.encode())

os.chdir("..")

7.3.7 il
R T A AT o e e 2 R B AR

o KifE =B R
o fF delta EHIZ


https://raw.githubusercontent.com/seisman/SAC_Docs_zh/master/source/call-in-script/5.transfer.py

T E AP SAC

- 119 -

o W= EPIERK b A/ e EASEEEE 1, HERIEZOR =38 kzdate FI

kztime WAUHIR, X AAEVR NS BRI Flsynchronize £1235:5)

o MAEMANIKTDEREIER, HANIERS, NI
FEHAE: 6.rotate.py

#!/usr/bin/env python
# —-x— coding: utf8 —*-

import os

import sys

import glob
import subprocess

os.putenv ("SAC_DISPLAY_COPYRIGHT", '0'")

if len(sys.argv) != 2:
sys.exit("Usage: python %s dirname" % sys.argv[0])

dir = sys.argv[1]
os.chdir(dir)

# M#E NET.STA.LOC.CH &4

sets = set()

for fname in glob.glob("*.SAC"):
net, sta, loc, chn = fname.split('."')[0:4]
key = '.'.join([net, sta, loc, chn[0:2]])
sets.add (key)

p = subprocess.Popen(['sac'], stdin=subprocess.PIPE)
s = mn
for key in sets:
# 0 Z R EREFE
Z = key + "Z.SAC"
if not os.path.exists(Z):
print("%s: Vertical component missing!" % key)
continue

# BRNAFLEREFAE

if os.path.exists(key + "E.SAC") and os.path.exists(key + "N.SAC"):

E = key + "E.SAC"
N = key + "N.SAC"

elif os.path.exists(key + "1.SAC") and os.path.exists(key + "2.SAC"):

E = key + "1.SAC"
N = key + "2.SAC"
else:

print("%s: Horizontal components missings!" % key)

continue


https://raw.githubusercontent.com/seisman/SAC_Docs_zh/master/source/call-in-script/6.rotate.py
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# REXFLIERLEER
cmd = 'saclst cmpaz f {}'.format(E).split()
Ecmpaz = subprocess.check_output(cmd).decode().split()[1]
cmd = 'saclst cmpaz f {}'.format(N).split()
Ncmpaz = subprocess.check_output(cmd).decode().split()[1]
cmpaz_delta = abs(float(Ecmpaz) - float(Ncmpaz))
if not (abs(cmpaz_delta-90) <= 0.01 or abs(cmpaz_delta-270) <= 0.01):
print("{}: cmpazl={}, cmpaz2={} "
"are not orthogonal!".format(key, Ecmpaz, Ncmpaz))
continue

# ¥ B, E, DELTA

cmd = 'saclst b e delta f {}'.format(Z).split()

Zb, Ze, Zdelta = subprocess.check_output(cmd).decode().split()[1:]
cmd = 'saclst b e delta f {}'.format(E).split()

Eb, Ee, Edelta = subprocess.check_output(cmd).decode().split()[1:]
cmd = 'saclst b e delta f {}'.format(N).split()

Nb, Ne, Ndelta = subprocess.check_output(cmd).decode().split()[1:]

if not (float(Zdelta) == float(Edelta) and float(Zdelta) == float(Ndelta)):
print("%s: delta not equal!" % key)
continue

# KB =BWEA B fil/N E EEANZEF
begin = max(float(Zb), float(Eb), float(Nb))
end = min(float(Ze), float(Ee), float(Ne))

# W X{E4 % NET.STA.LOC.[RTZ]
prefix = key[:-2]
R, T, 20 = prefix + ".R', prefix + '.T', prefix + '.Z'

s += "cut \n" % (begin, end)
s += "r \n" % (E, N)
s += "rotate to gcp \n"
s += "w \n" % (R, T)
s += "r \n" % Z
s += "w %s \n" % Z0
s += "q \n"

p.communicate(s.encode())

# M ER R X
for fname in glob.glob("*.SAC"):
os.unlink(fname)

os.chdir("..")
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7.3.8 BHRAERAE
A PRI DL /5 2O s A T EOR A

o JRUGBRARAER R, T SE PR T PO AN R RORAER O, R
AT AR K DRt A

o JIREE T, ARGIERORAERAR, BRI MR ER AL B, G AL
I R B T GE— IR R

R Python A Hi{ii flinterpolate y4- R TG Bk w0 RAEZIAH R B R AE R . ]
PATE A A7 H B3 6 8 B0 W ER AR SG 0 R AR, e AT R SRFE R I F5 M 0,
WA K Z2 S5kt Fir (o P 1) SRR ) 30 4 Sk B R AR I P R AR JR 40

Faiihk: 7.resample.py

#!/usr/bin/env python
# —%x- coding: utf-8 —x-

import os

import sys

import glob
import subprocess

os.putenv ("SAC_DISPLAY_COPYRIGHT", "@")

if len(sys.argv) != 3:
sys.exit("Usage: python {} dirname [delta | 0]".format(sys.argv[0]))
# EEZANSH A 0, NEEIEF IR EK & L B R B R R

dirname, delta = sys.argv[l], float(sys.argv[2])
os.chdir(dirname)

if delta == 0:
# BREFMARECHEE RTZ B4FFR, X4 K NET.STA.LOC.[RTZ]
# hash WA AT WRMFRL, HEAEIH A%
groups = {}
for fname in glob.glob("*.*x.*x.[RTZ]"):
cmd = 'saclst delta f {}'.format(fname).split()
delta®@ = subprocess.check_output(cmd) .decode().split()[1]
if delta® not 1in groups:
groups[delta®] = 1
else:
groups[delta@] += 1
delta = float(max(groups, key=groups.get))

g = "n
for fname in glob.glob("*.x.x.[RTZ]"):
(Foiaks:)
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cmd = 'saclst delta f {}'.format(fname).split()
delta® = float(subprocess.check_output(cmd).decode().split()[1])
if delta == delta®: # FFE=Z XL+

continue

s += "r {} \n".format(fname)
# JH| interpolate 5E3H K A2 38 K 4
# ERWMKAEE, W T B SO AR R K DA B A i BIR v
# RERFEHIFFENMLE p 2 DBAIRETIRHAEH
if delta > delta0®:
s += "lp ¢ {} \n".format(0.5/delta)
s += "dinterpolate delta {} \n".format(delta)
s += "w over \n"
s += "q \n"
subprocess.Popen(['sac'], stdin=subprocess.PIPE).communicate(s.encode())

os.chdir("..")



8.1 SAC FEWisv

SAC $#t TPAK%%E: libsacio.a fil libsac.a, F v ATEH O HY C 8 Fortran
TR A B0 R P Y TR XL PE SR ${SACHOME} /1ib .

8.1.1 libsacio J#

BEPE S & 1 7 R BT T35 SAC Bl SCiF. SAC KBUE &
TRRETAFEH PRy C o Fortran F& /57 E A H

94 8 7 SAC %

libsacio.a HA] )T EEE0FE:

2% 8.1: libsacio R4k

FeRd | WEA

rsacl L H A ] B S

rsac2 T IRCAN S5 [ o S A S
wsacl BN S5 ] g SO

wsac2 BN () e S

wsacO | A DAGG S5 [ R SO B 2 8] B S
getfhv IREGEE A8 Sk B As B
setthv BT S B A R E
getihv | FREUHZE ALK B 5HH
setihv TR B Sk B AR
getkhv | JRIBUFAFH L BUL BHE
setkhv BB TR LB R
getlhv | FRIUGZ AL B B
setlhv WE AL B R E
getnhv IRPUCRE AL B e {H

setnhv | BB BEASLBAR &

readbbf | PR FAL S
writebbf | 54 BARAF B0
getbbv | FRI—A AR S 1(E
setbbv ga—A- Rt A

distaz Pk EAE R R AR R EE . 7 LA SO LA

123
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XHF C RS, T ay S g

$ gcc -c source.c -I/usr/local/sac/include
$ gcc -o prog source.o -lm -L/usr/local/sac/lib -lsacio

XFF Fortran77 J5i%, AR 4 9i%

$ gfortran -c source.f

$ gfortran -o prog source.o -L/usr/local/sac/lib/ -lsacio

8.1.2 libsac }%
AR v101.2 RAA AR, B8 T IJUAEERAL B R B 1R
libsac.a W& FFEEL:

Z 8.2: libsac TR%X
FEE | %A
xapiir GBIk g 7 18 5
firtrn AR Bk pgd g, Hilbert 2540
Crscor HAHx
next2 A 5] L i AR S/ N 2 B AR IR
envelope | T1HEA04% R %Y
rms TEEIR R

XFF C PR, AT a2 i

$ gcc -c source.c -I/usr/local/sac/include
$ gcc -o prog source.o -lm -L/usr/local/sac/lib -lsac -lsacio

XFF Fortran77 J§f%, W1 andgmiF

$ gfortran -c source.f
$ gfortran -o prog source.o -L/usr/local/sac/lib/ -lsac -lsacio

HfR: M Libsac.a Wi sy, — R FHZ R libsacio. a, i 5 i -1sac
-lsacio, W&, WA -1 LRI M7 AR 48,




8 & SAC HEEE

8.2 i libsacio JE
8.2.1 rsacl

TR rsacl T EEBGEERAERIFRER) SAC %

BRAICE LT
void rsacl(char *kname, // BN X4
float *yarray, // BEHRFE yarray HAT
int  *nlen, // BEKE
float *beg, // BYEFEEE, BkBEE b
float *del, /) BHEXFERH, WLBEE delta
int  *max_, // B yarray $iEAKE, & nlen>max_ N #
int  xnerr, // BRI, 0 RERY, FEREXEK

int kname_s)  // ##4 kname K

M RBIFCIS S, rsacle.c! #1 rsaclf.f,

8.2.2 rsac2

TERE rsac2 T ERBUIRSE AR RAER) SAC %l

void rsac2(char *kname, // BENE X%
float *yarray, // EEZEHA
int  #nlen, // BEKE
float *xarray, // BEEHRA
int  *max_, // BARAKE
int  *nerr, // BERATIE

int kname_s) // B4 kname ¥ JE

2R BT, rsac2e.c fil rsac2f. f.

8.2.3 wsacl

TR wsacl T B[R SAC (4.

void wsacl(char xkname, // EENM X4
float *yarray, // BEENX oA
int  *nlen, // BAKE
float x*beg, // BRI Z
float xdel, // AR R
int  *nerr, // #HRAEIR

int kname_s) // XHAKE

MR B ALISA wsacle. c fil wsaclf. f,
! 7T sac/doc/examples, Fdl.
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8.2.4 wsac2
HAESERIFE SAC 3.
void wsac2(char x*kname,
float *yarray,
int *nlen,
float *xarray,
int *nerr,

int kname_s)

§8.2 M libsacio J%

/] X4
// BEREHRA
/) BAKE
// BEERERA
[/ R
/) XA KE

M RBIEES N wsac2e. ¢ il wsac2f. f,

8.2.5 wsacO

T RREL wsacO FIXSUE SN M AL I i R A AT AR 35 B2 Sk Bty SAC 3L

s

void wsacO(char *kname,
float *xarray,
float *yarray,
int *nerr,

int kname_s)

// X4
/) BEREHR4A
// BEEEHA
// R
/] XHEKE

B R wsacO, ESEEMA A newhdr Bl —AN5E AR R SLBIX, R
FIHE K B JoRH 51 BB B R B B, IR wsacO BAFI S . A ER(E
fISLEAR |k delta, b, e, npts. +iftype.

IR BIAHS A wsaene. ¢
8.2.6 getfhv
AR i B Sk B AR S A

void getfhv(char
float xfvalue,
int *nerr,

*kname,

int kname_s)

wsacnf.f, n 4 3. 4. 5.

// kBEZEAS

/) FREALBETENE
// R

/] EELHKE

R BIFETS % gethve.c fl gethvf. f,

ET AR E LR SGBAE &, JTIRE L, A EZ.

8.2.7 readbbf

B TR AR A R SO
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void readbbf(char *kname, // ELELH S
int *nerr, // BIRE

int kname_s) // XAk E

writebbf 52 KL, AHIH.
8.2.8 getbbv

ARE > R R fE

void getbbv(char xkname, /) BREE
char *kvalue, /) EHFEWME
int *nerr, /] BB

int kname_s, /) BEALKE
int  kvalue_s) // T2tk

setbbv iR EUE L GHAERL, AFHIH

8.2.9 distaz

THRHER EAT R R AR B T LA AR s LA o

void distaz(double evla, /) BHSE
double evlo, /] EFHEE
float +stla, /) B
float +stlo, // BMBRE
int nsta, // B3 E
float xdist, // RHHE (km)
float +az, // T
float xbaz, [/ BRI
float =*deg, // EHE (F)
int *nerr) // IR

AN ER

#include <stdio.h>
#include <stdlib.h>

void distaz(double, double, floatx, floatx*, int,
floatx, floatx, floatx, floatx, 1intx);

int main() {
float evla, evlo, stla, stlo;
float dist, az, baz, gcarc;
int nsta, nerr;

evla = 20;

- 127 -
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(£ 170)
evlo = 35;
stla = 59;
stlo = 45;
nsta = 1;

distaz(evla, evlo, &stla, &stlo, nsta, &dist, &az, &baz, &gcarc, &nerr);
fprintf(stderr, "%f %f %f %f\n", az, baz, gcarc, dist);

return 0;

Af, GuigH nsta=1. PR BZREOT AL RSO G uh B FRRE R EE . JF
(5. HEWEH nsta A% 1, W stla, stlo. dist. az. baz. deg ¥ %k
HEFRE R

8.3 M libsac

8.3.1 next2

SAC FEML FFT B EREER R ECN 27 4>, XA R 20 DR d 24 E 2 2" )07
=

JNN O

next2 pREE LN :

Eil

int next2(int num) // @Ak num, REEAKT num H&x/N 2 &K

8.3.2 xapiir

xapiir T OR JEeS, HATEIErmEd . XN TRBUEERM T design #i
apply PitT %L

void xapiir(float =data, // FERBEHEIE, KRB BERTEZRAY
int nsamps, // B EHK
char  *aproto, // R KA
// - 'BU': butterworth
// - 'BE': bessel
// - 'Cl': chebyshev type I
// - 'C2': chebyshev type II
double trbndw, // chebyshev &k 5t g # 5 B
double a, // chebyshev JE& &0 %R H T
int iord, // RN F
char  *type, // VR KA : 'LP','HP', 'BP', 'BR'
double flo, // ARIR A B A =
double fhi, // B REBE
double ts, // KA

int passes) // @EEH, 1 & 2
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2 RBLTE S filterc.c f1 filterf. f.

8.3.3 firtrn

Firtrn JITHORHRR T FIR i A sRHECR A Hilbert 255

void firtrn(char x*ftype, // ¥E B 'HILBERT'® 'DERIVATIVE'
float *x, // BNEE
int n, // BEEEK, 04 201 MR
float *buffer, // WErEk4, KEZED 4297
float xy) // fEk4

N R B T A AR R Hilbert 45

#include <stdio.h>
#include <stdlib.h>
#define NPTS 1000

float xhilbert(float *in, int npts);

int main(){
float data[NPTS];
float xhdata;
int i
/] HEEBNEAE
for (i=0; i<NPTS; 1i++) datal[i] = 1;
// #4T Hilbert Z#:, hdata # Hilbert Z#tys R
hdata = hilbert(data, NPTS);
for (i = 0; i < NPTS; 1i++)
printf("%f\n", hdatal[i]);

free(hdata);

// ZXEBEXT hilbert ¥, &x firtrn HHEMH—HE
float xhilbert(float *in, int npts) {

float *buffer;

float *out;

buffer = (float *)malloc(sizeof(float)*50000);
out = (float x)malloc(sizeof(float)*npts);
firtrn("HILBERT", 1in, npts, buffer, out);

free(buffer);

return out;

- 129 -
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8.3.4 envelope
BRSO TR e g, HIRZAM T firtrn sk

void envelope(int n, // BI¥EEHK
float *in, // MANEE
float *out) // %l #dE

R RFICES A envelopec.c 1 envelopef.f .

8.3.5 crscor

T RN TSR T %, TR AR 52, RIS LA 77
HORHT

void crscor(float *datal, /) BE 1
float xdata2, // B 2
int nsamps, // B R
int nwin, // xR EHKE
int wlen, // HAEAE S, RAEN 2048
char *type, // @EB, FUBHAM', "HAN', 'C', 'R, 'T'
float *c, // WHEE, KEHN 2*wlen-1
int  xnfft, // MR F ke R %
char =xerr, // IR E
int err_s) // EREEKE

RISl convolvec.c. convolvef.f, correlatec.c fll correlatef.f.
8.3.6 rms

ZT RN T EE SRR, Hhitaazty:

N
RMS = ,|> y?
=1

TG rms PRIAKICA AR, RN, XHEAE SCEA R, X% T
FEFFITRI SR, ZRRDMRS N AR HIERIY R .

PR B Ay -

double rms(float *x, // BWNEAE
int nsamps) // B R

EANEAREE

/*

* K| W Prof. Lupei Zhu W sacio FEWHAEZANTE)T

*

(T o4kse)
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(&bt
* T A
* gcc prog.c sacio.c -lm -L/usr/local/sac/lib -lsac -lsacio
*/

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

#include "sac.h"

double rms(float *x, int nsamps);

int main() {
SACHEAD hd;
float xdata;
double result;

data = read_sac('"seis.SAC", &hd);
result = rms(data, hd.npts)/sqrt(hd.npts); // %UIHRS N
printf("rms = %Lf\n", result);
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9 ¥ SACI/O

SAC Rty a2 n AR B AT P sE Ut e e A B, (HJCIRSE BB A iR e i e
HEPIH SHEACS SRR R T B, DM BRSOt 2 Reis 1
H O 5 SAC X, HI SACTI/O.

M SAC R E L, SAC AR ICPEIR 5 1 BE R Sk BEXRIAR [ 7 K R Be X, i
HHIMEER AKX, AR AR BUE B AR R, AR R A BRI,
BERIRISEEL SAC Baiyi’s .

X—ERENEUAE C, Fortran, Matlab, Python. Julia #1525 SAC {4

9.1 C B SAC I/0

SAC HA AR B e it T —RI M T825 SAC SUUFRY T o4, BARLIT Al AS % —7,
TR A AR AR C REf P iR . (ESX S e BUTEARA KT, Hetn:

o RBSHRZ KA, AUSUEARLAE], HILRRTEE XL

o BESCPRITCIA Ry SC1F, RIBCA #UE Y DI RE

o BORBUEASKBATRAE, AAZ5 SR A L6 T R 80

FE TR T SAC SUHFREMRUR, ATDMRAE S INE —ERBOREH SAC LS

Prof. Lupei Zhu SCBL 7 —E MR R S ) SAC 1/O %%, mIPAME C 5 Fortran 7%
P EEAN, WHARZ N sacio.

sacio FREUEYS Prof. Lupei Zhu [HABRE)F—E KA. ¥R PAM Prof. Lupei Zhu [ 3
TURE PR, I AP IRBUE PR SO sac.h fil sacio.c.

sacio G, HBAFIE—LMTER) Bug M. seisman £ sacio HRHl LHEE T
SACT/O %% A K SAC #2& TH:, Wi H Hudk 4 https: //github.com /seisman/SACTools,
A PGB S S

9.1.1 sacio PR

sac.h W SAC #XBL B X Ll SACHEAD KA 45k, i —A- K BrE 48245
FARI R 51, sacio.c LT —RINHTIES SAC UM%, % 9.1 H5IH T sacio
PO R B

! http://www.cas.slu.edu/People/LZhu/downloads/fk3.2.tar

133
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2% 9.1: sacio KEF|FE

ek IngE

read_sachead | {{iZH SAC SCHHY KB4
read_sac BEHUEEAS SAC S
read_sac2 BEH SAC e —B40
write_sac FHHRE 2| SAC (frh
sachdr WIkAatk SAC kB

I SAC 1/0 B AYBYF, AT RAE ATy

$ gcc -c sacio.c
$ gcc -c prog.c
$ gcc sacio.o prog.o -o prog -lm

B, Makfile £ 5 fifj B — 24 :
all: prog clean

prog: sacio.o prog.o
$(CC) -o s@ $M -m

clean:

-rm *.o

9.1.2 %5 SAC Xt

N PR BUER T RIAE C R A SAC b S, Gt R B i)
B i 5 [ 2] SR SO

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include '"sac.h"

int main (int argc, char xargv[]) {
char file[80];
SACHEAD hd;
float xdata;

int i
strcpy(file, "seis.SAC");

/) ENEE
data = read_sac(file, &hd);
(Fougkse)
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fprintf(stderr, "npts=%d delta=%f \n", hd.npts, hd.delta);

/) EEHEAE

for (i=0; i<hd.npts; i++) {
data[i] *= 0.1;

}

// KHERE EE E X
write_sac(file, hd, data);

free(data);

return 0;

read_sac pRECKF SAC UMK BEIX LRAFEI 454 & SACHEAD hd 1, WA hd.
npts. hd.delta XTI H SAC LBAS R, SAC SO X AR AE 5 48
B/ float *data 1, read_sac xiiflskB s SECHIREN data AL INAF
2RI AL, AT EEACEN free(data) BC A ELM NAE, DARES A

==

B o
9.1.3 {Li%il SAC SLEEIX

HEE R FE SAC XHLEBERXRW—ER, FERBEANCHMA LIRS T,
read_sachead (il SAC SLEF XM A EEEEIE X .

#include <stdio.h>

#include "sac.h"

int main() {
SACHEAD hd;

read_sachead("seis.SAC", &hd);
fprintf(stderr, "%d %f %f %f\n", hd.npts, hd.delta, hd.depmax, hd.depmin);

return 0;

9.1.4 ¥ SAC ¥iaiy—B:

AL, BdEnT R, EM P AR R —/NB. T DB T R AN S
AR ADE R STAERIR % 7o SAC Hiifjcut fiy 4 n] PASEIUEARAVEI, read_sac2 N2
ST IR TIRE . NI B TR T B LA TO hZERY 0.5 B 2.5 B2, HIARY T
cut to -0.5 2.5,
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "sac.h"

int

main (int argc, char xargv[]) {
char fin[80], fout[80];

SACHEAD hd;

float *data;

int tmark;
float tl, t2;
int i

strcpy(fin, "seis.SAC");

tmark = 0;
t1 = =0,5¢
t2 =  2.5;

data = read_sac2(fin, &hd, tmark, t1, t2);
fprintf(stderr, "npts=%d delta=%f\n", hd.npts, hd.delta);

for (i=0; 1i<hd.npts; i++) {
datal[i] += 0.1;
strcpy(fout, "seis.SAC.cut");

write_sac(fout, hd, data);

free(data);
return 0;

read_sac2 5 read_sac filt, £ 7 =MHTEXHEEHSE, Hd tmark £Rr5
ZHfRIARIC, PTANUE A -

-5: LA B /EAR AL
-3¢ LA O fERIAIFE
-2: LA A JERI AL
0-9: DA TO-T9 HHYHEA NI HIFRE

X R TR — NS, TR AR BER R bl el npts SR TBTL,

[[IpLES

I] 64 S B 5 A e AT AR

MR tmark RPABIE N fH202-5. -3, -2, 0-97

TESRBIX T, A TO AEAZEAL, T3 2 TO Jaiss 3 MR, T7 2 To Jaiss 7 &
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®, B2 TOpiRys 5 AR, O 2 TO ’ifys 3 1AcE.

sacio.c YR PERH T tref = x((float *x)hd + 10 + tmark) SEIREUIFEASHS
Sk BAS S (E . 1 e ai i ka8 4T hd SRl nl float Y, fm b 10 [ H5m
SRR TO FRfERIALE, N5 tmark BURIEIRIME, DUFH8 S B b i A 505 oA
PR AR, B S R ST T E AL E R PR A B . E O BV AT AR ] B SR BB A IR A AR
LB . XFHETE A R P a2 A E .

9.1.5 \ZEIid SAC 1k

TER A SR, 22 H TR B TCEIA e e —A SAC 3. AT — ki “i — 4b
B — 57 R, RS S A SR BIX . TR BT R T
W) sachdr FE— i A R SR B X, HEFE A — 283K By, S o PRI Sk BL L A
5 A S

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include '"sac.h"

int main (int argc, char xargv[]) {
char fout[80];
SACHEAD hd;
float *data;

float delta;

int npts;

float b;

int i

delta = 0.01; // KA

npts = 1000; // BIEREK

b = 10; /7 XA da A e

hd = sachdr(delta, npts, b); // MEERLEK
hd.dist =10; // HETLEZERE
hd.cmpaz = 0.0;

hd.cmpinc = 0.0

strcpy(fout, "seis.syn'");
/] A REE
data = (float x*)malloc(sizeof(float)*npts);
for (i=0; i<npts; it++) {
data[i] = 1;
}

(T o4kse)
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(8L k70)
// BENE| Xtk
write_sac(fout, hd, data);
free(data);
return 0;

9.2 Fortran fiJFH) SAC 1/0

FE=H seisman ff] Fortran 90 5 7 —4~%%5 SAC CFRIEEHe, PATFIE AW Apache 2.0
TE github F&f. WiHAMHEA: http://wangliang.one/sacio_ Fortran/ .

H e fit 740 sacio BIBLER, EHHEE T 6 N TRY, BrA TR SIS
TEPFSCHT sacio. £90 . IUH sp & T VRN Ui I S m B, AL A B8t 4
TR RYPIRE:

% 9.2: sacio I P ) TAET

FERF IfgE
sacio_readhead L SAC SO 3 B4y
sacio_readsac FEEUEEAS SAC X

sacio_writesac KRR 53] SAC 4
sacio_readsac_cut | 32Hl SAC Cf4rp—Epa

sacio_nullhead FAE— R E RS SAC SLE
sacio_newhead 64k SAC LB

9.3 Matlab i) SAC I/0

SAC HJ7 Hilf TJLN A LAEES SAC SCfFH) Matlab A%, {7 ${SACHOME} /utils H
Ko

9.3.1 readsac

readsac.m H1E LT R%L readsac, HJRAHF 2 SAC S, HSHONE BT SAC
4. BT

FAN S

ZA A A AT R A
BT A R AT R AL

TR, FREERCE T H SRRy 4 SAC S

readsac pRECH M HYE. S—FHE:

Ll e


http://wangliang.one/sacio_Fortran/
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% WHL SAC XtF, #REHLMK S *
>> S = readsac('seis.SAC'");

% Hrt S.varname TR G| H LA E R E
>> S.NPTS

ans = 1000

>> S.DELTA

ans = 0.0100

% BERAFE S.DATAL #K 4+

>> S.DATA1(10)

ans = -0.0934

AP

% BB SAC XfF, HEMEHRELANGFEHL X f1 ¥V &
>> [X, Y] = readsac('seis.SAC');

% EXEMRA O KEX, W X HAFRFEHALT B HHHE
% FEREMHZ O AEX, W X ZALRFHST 0 EHEHH A
>> X(1)

ans = 50.8900

BERNIE, A AR EE:

% BT B4 REER SAC 1E4E

>> [X, Y1, Y2] = readsac('seis.SAC');
% FTE XYZ kA d SAC X

>> [X, Y, Z] = readsac("seis.SAC.xyz");

9.3.2 getsacdata

fEH readsac #HU SAC SCUERY, FIDAEERA RIS MK S, Wnl PABEA B 2440
Hro EAFNEAP T matlab 4LBE, (HEAIERT SAC LEPMEZEE EARIEH
S o, AIAITR RN BUEAMUERE, XA DA getsacdata p%k, AIDAMEERIAK S
HP L A A R A R

% MXHEHEANEHEK S

>> S = readsac('seis.SAC');
% WEMK S PRAEZEMEL E
>> [X, Y] = getsacdata(S);

9.3.3 writesac

writesac.m H1E XL TRE writesac, HIT5 SAC #=1yscf:, Hig A 24514k S,
l_[]ﬁ§XE¢kdwﬁg'

% N SAC #HiE
>> S = readsac('seis.SAC'");
(R 4kss)
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% H— LHAEAE

-
% oo

% BUHEMK S FHXIH4
>> S.FILENAME = 'new.SAC';
% B NE|H X F

>> status = writesac(S);

9.3.4 Ak
BT SAC BRI LA Matlab A2 5, 847 HoAth AR AL T —48 Matlab A

o http://geophysics.eas.gatech.edu/people/zpeng/Teaching/MatSAC.tar.gz
o http://home.chpc.utah.edu/~thorne/software.html

9.4 Python i) SAC I/0
9.4.1 ObsPy

ObsPy /&M Python 5 {)—A~% f T HZ A5 AL B AR E 53X —5 /48 Qo] 1
ObsPy BilEE SAC 3CF.

‘B4 obspy

obspy F] AT Python HAy B E T H pip JfkZed::

$ pip install obspy

%5 SAC XfF

TR BIE S IRIS DMC R 1 ICBJT W Selia B, SRR B R 9ME ., K&
ol s, Wi, HRER OGN AR R ERIE , et @ s E Bt 2 A .

#!/usr/bin/env python
# —*- coding: utf-8 —x-

from obspy.clients.fdsn import Client
from obspy import UTCDateTime

client = Client("IRIS")
t = UTCDateTime("2010-02-27T06:45:00.000")

inventory = client.get_stations(network="IC", station="BJT", location="00",
channel="BHx*", level="response'", starttime=t)
st = client.get_waveforms("IC", "BJT", "00", "BH*", t, t + 60 * 60)
st.detrend(type="demean") # rmean
(Foigksr)


http://geophysics.eas.gatech.edu/people/zpeng/Teaching/MatSAC.tar.gz
http://home.chpc.utah.edu/~thorne/software.html
http://www.obspy.org
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st.detrend(type="1inear") # rtrend
st.taper (max_percentage=0.05) # taper
# transfer to vel freq 0.005 0.01 10 25
st.remove_response(inventory=inventory, output="VEL",
pre_filt=[0.005, 0.01, 10, 25])
# bandpass ¢ 1 10 n 2 p 2
st.filter('bandpass', fregmin=0.01, fregmax=0.1, corners=2, zerophase=True)
st.plot()

obspy H i £ 1E ]38

ObsPy J&—HIR se B M B AL PR, SAC s HE2H iy —/Nifar. S NEE,
ObsPy 1Ei35 SAC SCPFRFAAFAEAT R LA ) A :

o Trace KPERAUEXMHAMEE, FETCIEM R INERHIES [R50
o JEIRHEREIEEE P —/ D, BT SEEL cut H9IfE

9.4.2 I Ath
[T obspy Z4b, HAWABRSE 72T 1S SAC SCUPFRIBLIEE, FI2840F, wfitZ%:

1. https://github.com/pysmo/pysmo
2. https://github.com/eost /sacpy
3. https://github.com/emolch/pysacio

9.5 Julia ¥y SAC I/0

[Andy Nowacki|(https://github.com/anowacki) S T#F Julia 25 224 SAC 3.
Tji H Hhk A -

 https://github.com/anowacki/SAC.jl
o https://github.com/anowacki/SACPlot.jl


https://github.com/pysmo/pysmo
https://github.com/eost/sacpy
https://github.com/emolch/pysacio
https://github.com/anowacki
https://github.com/anowacki/SAC.jl
https://github.com/anowacki/SACPlot.jl

RIS, MBI T SR 4 !



10 &% SAC METH

10.1 saclst

saclst 2MRFEHM—14 SAC TH, HTHHLBAE &M E, HiByA R g

$ saclst header_lists f file_lists

Hr header_lists NEEFWSLEBEAEMINFR: f HXEFE, RHETRVITE S

#h2 SAC (s file_lists oy SAC XfFFIR. HFEFEEMZ, KBERAEA R
KNG, BT SkBUER F LASh. KB F BRA1ERBAR R4, /NG £ gl egs.

PR AN SO B SR B

$ saclst npts f seis.SAC

seis.SAC 1000

BREZN N ZA KB

$ saclst stla stlo evla evlo gcar f N.*x.U

N.AAKH.U 36.3726 137.92 -5.514 151.161 43.4752
N.ABNH.U 34.6326 137.231 -5.514 151.161 42.0392
N.AC2H.U 35.4786 137.735 -5.514 151.161 42.6857
N.AGMH.U 35.787 137.717 -5.514 151.161 42.9798
N.AGWH.U 43.0842 140.82 -5.514 151.161 49.2714
N.AHIH.U 38.2799 139.549 -5.514 151.161 44,8874

e Bash A oy S BUAE B RO (EIR(H A48 5

#!/bin/bash

stla="saclst stla f seis | awk '{print $2}'"
stlo="saclst stlo f seis | awk '{print $2}'"
echo $stla S$Sstlo

£ Perl Bl ek B i (E IR (B4R AL A

#!/usr/bin/env perl
use strict;

use warnings;

LR BTG ELH Y .

143



- 144 - §10.2 rdseed

(£ b))

my (Sfname, S$stla, $stlo) = split /\s+/, "saclst stla stlo f seis ;
print "S$stla $stlo \n";

10.2 rdseed

rdseed W PAIEEL SEED #83, MHREBUBBEEGE, R RG A SAC. AH,
CSS. SEGY i ASCII % L fh%idetg =L,

10.2.1 7L 3]

L A rdseed -h FIN[#&FE rdseed [T LBV . rdseed fiyd kiR L,
T T 4% FR BRI T M ERHER

PO i L JH e -

« -f file: HjAM SEED Xf44;. rdseed R HAEALHE 4> SEED (f*.

o —d: M SEED %#i B A

o —o n: HBEIEEHRIE, BRIAH SAC A& . n WRAEK 1-9, 43 5IZ0R SAC (1),
AH (2). CSS (3). miniSEED (4). SEED (5). SAC ASCII (6). SEGY (7).
Simple ASCII(SLIST) (8) #il Simple ASCII(TSPAIR) (9).

o —R: #iih RESP #%X Gk B S

o —p: Hith SAC PZ LR [ S

o —E: Hiyth B TR EE I SO AL B g R s )

o —q: FREMBHEZ, KEHFUHCEAE. Bl B 25 H .

o —Q: VEBRMEEIRM TR, FTRABCE. D, M, R, Q, Mt E o3 AR Rk
A, HAMER & XS5 st —7.

o —b n: BRI SR B S, BRAE R 20000000, BTN B R 2
4 FATEERI BB, B 2147483647, PR R BGE S %, W g
R A N 2 B

« —g file: 35 SEED = miniSEED {4 Bl 48 2 W B SC . mm W SC 4 W] DA
& SEED #g =\t 7] PLJ2 dateless SEED #% =X, 7] DA i 5 & R B 28
ALT_RESPONSE_FILE F5amypy X, XHMEFATET FTPAZ A~ SEED S0t
FH M B S A4

o —hm —u: WIRmAHHE

o —z n: KATIFAERIRERE, 2558 TR A IE AU E A E Y

AN P B3R -

o BRI AN 1] )

D RBCCHNA I H SRE R

o —C STN|CHN: $ZHUE a0 RIHRE R

o -1: ZHEEA block %S

D E ARG U RESP A% 20 IR B SO 51 2 b

Q

0

0



%10 3 SAC fix T H - 145 -

o -S: RIME UL EEEBI X rdseed. stations, WERMUFEGUHA. G4 .
LEGRE. MR, . BT IR RIS [A]

o -t BB EE R K, BG4 HEA. B4 VEW. R
7y WIETFAR I R GE A A] . SRAER . B A

o -v on: WEEES, BIMEN 1. XT SEED 3Cff n HEEH 1

o —k BRI B SECh 0 it

o —e! PRI/ GuiEdiE S0 rdseed. events

o i ZWEAIEY

o —x file: {#iff] IWEED A Wiy summary S04, M summary SCHREBEE E S .
35 AN ) 1 P )R T s

10.2.2 (F Skt K HoBsE
HBALHI RN BEE — MG RS, TGRSR — U, (UC Al 2 BUE

J7 s s B . BRI A, Rz B R Y 1 T 2,
WO IR, AT S R IR A B, D0 A T

SAC KBy cmpaz 1 cmpinc 2 T4t i (3G B0 1E 777 17 1 5l ] 02 foe HE A 114
Jiie U BRIy a2 s S E Iy, IEZRPE. IEmdLm, #E SAC Hy fifissy i
N Z. BN NERIN TIEXANANTT RPN cmpaz Al cmpinc,

2 10.1: 6 MRifEJT [A]H) cmpaz Al cmpine
A8 cmpaz | cmpinc | F{L8S | HRtE

FEEME O 0 v/ iE
FEHMT |0 180 Z i
1k 0 90 N iE
EE 180 90 N Uil
EZR 90 90 E iE
] 270 90 E il

X F— AL Z fOKR, LA BT PR AERE s T FAITE T . R SAC
i NEU AshR 05 X (P 3.2 ), TR0y I iERE , S B 0 T (h Sutiett . 3,
IEARANEAGR ER b, T PERIIE R4 b b

M A, A ) cmpaz Al ecmpinc RBn] I 2 AR MRS 2 Tl k. HhL
O, R AERIERR, EAER RN RSt e, a1 F2on . X
MR OUARAD LR, H AT Z BRI ELYe AN s 2 o DX A i o -

rdseed it -z n JEIAT DA TAG I A IE Gab P

o N=0 FERAHAT A ;
o n=1 FRHKA cmpaz 5 cmpinc; 2 Tadtt, WU B B S ny 1E 59115
i cmpaz 1 cmpinc f{E;
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o n=2 FURHRA LM IEAE; o AERIFRORUE, R Bl £ i 1 £
&M cmpaz 5 cmpinc;

o n=3 FIRFMKA cmpaz B( cmpinc PAR B IEA(E, (Y HAZ —fFE17
AR ) SR AR I 5

TR, ERBEBE GBI T 6 MRS RO . XTI F5 R, R
AR, FUEAA 7 5 RIOBDEIRIT, TTHE LA s UL R AR
RTACPRAMRTI S, TR TR MBI, FIARHRIERIE, tR 2
B B2, RO -2 1 IR R

10.2.3 JHkapl
M SEED SRR EARR RESP (X B 30

rdseed -R -d -f 1infile.seed

Hrp, 931 -R -d -f A[PAAE M -Rdf,
M SEED SC{FH#BGIEEEFT SAC PZ A B30

rdseed -pdf infile.seed

M miniSEED SCPEARBUNERE, H-HaE dataless SEED SUPFAR A AR IR B30

rdseed -Rdf infile.miniseed -g infile.dataless

10.2.4 B35 LR

fif] rdseed Wy AT RES B R — LB SR . X ES MRS BT, e
e 3 HE XY rdseed.err_log 1,

BH1

Warning... Azimuth and Dip out of Range on AAK,BH1
Defaulting to subchannel -didentifier (for multiplexed data only)

oy cmpaz Al cmpinc B iR Ry 15 3 BT A MR, I 2E1E
JELAN, WIRFz B 5 (BB N Zo Sl I AR AT R Ts 17, BB 87 S
E F1 N.

o B BURR T R SR E ) IEARPY . IER LA, WS IS, R AR
SBCE BRI 1 aCHARR TR D% ] 20

Hih 2
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Warning... Azimuth/Dip Reversal found FURI.BHZ, Data inversion was not selected

TSI, R0 cmpaz Ml cmpinc KR L E7 2 TR, EAXHEEE IR
PERGE . XAMERL RN -z 1 385, LBUEdRWIERS, &G uH B Uy ER M
J7 Tl o

10.3 pssac

pssac je—MHT LM SAC PRI, HAMM T GMT 5 RML & FF: SAC 3
PAHRZH 2] PS (b, 5T GMT i KHZ2KEIhAEE, pssac n] ARIAE LU Sy 14
B, VAW R 2R

X GMT4 77, pssac i #RMLRE, LIRS H L pssac —3C, BANES%
pssac JILHARE

X GMT5 JifY, GMT H v5.3.0 J5 A7 pssac , WIEZMIA gmt pssac ar&ifH -

10.4 sac-config

sac-config j& SAC 2 — AR R ECEMAS, HI TR 4. 6% SAC sRAURER
P B — R

g LR

$ sac-config --version

101.6a

$ sac-config -c # &[E include #4&
-I/usr/local/sac/include

$ sac-config -1 # RE lib %14
-L/usr/local/sac/lib
$ sac-config -1 sacio # 4% sacio &

-L/usr/local/sac/1lib -1lsacio

$ sac-config -1 sacio sac # %% sacio F1 sac JE
-L/usr/local/sac/lib -1lsacio -lsac

$ sac-config --prefix=/opt/sac -c # ®E SAC HEZIHRE include %42
-I/opt/sac/include

10.5 3 1i)7d5 i
XTI AT 5 5 R MR, WTAB )5 4
SAC #2457 AT R, ITHHOCPH 17

o sacswap: Ffft SAC IUPFFIF
o sgfswap: #ffe SGF UIFIR TP
o bbfswap: #ft BBF SUFH) TP


https://blog.seisman.info/pssac-install
https://blog.seisman.info/pssac-notes
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10.6 sgftops

SGF #%:2 SAC A& XHYEBSCIHE, Sfs) L HAR Ak X, FEM M T
H sgftops.

sgftops A[PAKF SGF RSO PS A%, HAAINT :

$ sgftops
Usage: sgftops sgf_file ps_file [line_width scale_-id]
sgf_file : SGF X#4%
ps_file : PS X4
line_width : HE&&%, TUHR 1,1.5,2 #%
scale_id : - i : landscape #Ajr kX Hid

- s WEBRHATTH. k. FK
- si: landscape #=R + X id+ FFH + e + 4K

ANBIATE

$ sgftops f0OOl.sgf fOOl.ps 2 si

First translates (x and y), then rotates, then scales:
[Default] landscape: 8 @ 90 1 to prompts
Sample portrait: 0.5 0.5 0 0.75

x translation : 0.5
y translation : 0.5
rotation angle: 0

scale........ : 0.75

sgftoeps fil sgftox i sgftops, Ff sgf CIFEEHN eps SCHF B EE BRTEE
EEnh, X THYHET ghostseript, AEZi.
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11.1 SAC #)iifL

SAC R Z B BT Gl BN, (EA L ar 2 B0BOAEFF AR AR, By
PATREAE SAC HfdTar QI AE e WIPRAESAESS S SAC ik SAC HEIITIX
Loy S T

SAC 245 TaRX e — ML UFELs)HEh SAC BF, SAC a4 Jaa i 3cif4, W SAC
DAFLICF A SAC R, HAKRIATIRZ A SAC iy

EIOHE 20 Anit.m (RS, AR AT :

gqdp off

N FFZESCOFE ${SACAUXY Hgm. A& ~/.bashrc AT 544 164)

alias sac="${SACHOME}/bin/sac ${SACAUX}/init.m"
H5 shell 2 )5, SAC FERKE BN & B PATPIRAE X init.m i) — &%) SAC
éﬁé\o

AP R SR SCIE A RS BCE R B AR LA BRSO RN 2R, BT DARRE 5 K B AT
. AR, EICHET I AR, Bl gdp of £, ST ikan & & o PR 22 PR e
B2 Pl I A T A s i R

11.2 K

REBAEFAEAL B A AT AT, #P & Joid e KR FATEAL, K174
ABEAFFAE Y, Pt . — ok, XA R 2R, R
SO R AL

W2 SAC Fre RiFm MmN K R Z IE? H—T SAC JEign] PARIEZ 52 1001,
FEH CilET P AFRTREL \0 455, FriAsihs ERERS IR R 1000,

1000 SXAKEERIFE 1T, IR ZEL SAC iy KIEEAIA Sl 20, 1 HH P i sa ik
ANONE B AR 1000 (2. — MRERIVIE DL i & P & S04

EBAE S BT H SR A 120 BN XX XXX BHZ () SAC U, SR SCERSCE4 KR
10 P45 ARERFAE SAC SUAFEEARINAFH, 5] B MR 2 B A oA -

149
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SAC> r *.BHZ

MIRMERATATIRRET, 5640 AJE 120 3B — DS ar 247 H

SAC> r XX.001.BHZ XX.002.BHZ ... XX.120.BHZ # M4 &us 17— -4

RXMFPEEA SAC PR, B AR, SPRAREEAFR .

A=, SAC P K BESL RN 7 4, /T 1000 FEAFHKEE BIR, K5
SAC STEREF NEBRHEBLAT I A 120 A SCHR S35

Ja—Morair, SAC FREUW A K T 1200 “F4F, ERATT 1000 FAF S HIER SAC
BRSO B, X ECE A 100 4~ SAC SUPFRPEEA, 1l SAC A&ty
(EREE-S= O S AR

KPR ERGEA , AR M fETES R L e PR R, AR % el A X F 7

TEMA RO EECAT, A — M ZER. DA Perl IR NBI, TFHEK Perl AT T SAC,
FEE AT, NE T R R AL B, e PRATIRH -

#!/usr/bin/env perl
use strict;

use warnings;

open(SAC, "| sac") or die "Error in opening sac\n";
print SAC "r x.BHZ\n";

print SAC "rmean; rtr; taper\n";

print SAC "bp ¢ 1 3 n 4 p 2\n";

print SAC "w over\n";

print SAC "g\n";

close(SAC);

AR AT AR R TARR, (R AR BUsan N A E AR BAS, W& i

#!/usr/bin/env perl
use strict;

use warnings;
my @files = glob "x.BHZ";

open(SAC, "| sac") or die "Error in opening sac\n";
print SAC "r @files\n";

print SAC "rmean; rtr; taper\n";

print SAC "bp ¢ 1 3 n 4 p 2\n";

print SAC "w over\n";

print SAC "g\n";

close(SAC);
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PIANER G T3 FCAF SO C R AL, 702 BT+ BHZ %345 SAC, T 53 A1KF@ ic (g Lob)
JRRISCESIFR AL 4y SAC, Brilas & mBLRE. FE5 BIAS R s ikt e —Fh 5k o

ABRCATAN R T B, AR 20 g Tk B0 P 3 A A G S — A AL A S

B, YETHETA 200 MU XX XXX BHZ 1 SAC S04, Hid 140 NG 15 P 3%,
P R ARICE] TO . BIEAREERGX 140 AN TEMT P SRR, XA 2 SR8
BB E T .

BRIRIEIEINT :

#!/usr/bin/env perl
use strict;

use warnings;

# RBAH TO A& XX 45 &

my @files = ();

open (SACLST, "saclst tO@ f x.BHZ |");

foreach (<SACLST>) {
my (Sfname, $t0) = split ' ', S_;
push @files, S$Sfname if $St0 > 0;

}

close(SACLST);

# P SAC HATHIEA R

open(SAC, "| sac") or die "Error in opening sac\n";
print SAC "r @files\n";

print SAC "rmean; rtr; taper\n";

print SAC "bp ¢ 1 3 n 4 p 2\n";

print SAC "w over\n";

print SAC "g\n";

close(SAC);

A SAC HATHIRAL B I A 54 -

open(SAC, "| sac") or die "Error in opening sac\n";
foreach (@files) {
print SAC "r more $_\n'";
}
print SAC "rmean; rtr; taper\n";
print SAC "bp ¢ 1 3 n 4 p 2\n";
print SAC "w over\n";
print SAC "qg\n";
close(SAC);

ARG S
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open(SAC, "| sac") or die "Error in opening sac\n";
foreach (@files) {

print SAC "r $_\n";

print SAC "rmean; rtr; taper\n";

print SAC "bp ¢ 1 3 n 4 p 2\n";

print SAC "w over\n";

1
print SAC "g\n";
close(SAC);

11.3 “F1iF

11.3.1 &Y

FAE, B—ADZFENEBIRE e e = RS, ERCR IR, B
/N (little endian) AR (big endian),

ZEBIUERA, R — R AR & G DU, AP ONHERIRIR Y 0x01234567, ML
0x101, NIZHEAAS BV T R BAEAEAE PIAE 0x101-0x104 1. 2545 B K i J 77 77
fit5, W 01 i FHihE 0x100, 23 fiiF-Hudk 0x101, DA, TWi/NFEmE 67 {71
Ik 0x100, 45 i 0x101. FEMAKRAE, Ky EIEE ) fm 7y fedht F3 s, /)
i 7 WL B P AR T ARk SRR . T AT TGN UL, S 4B T R ¢
%H.

11.3.2 Jiwi
ANE A PRAR VT BB R R 2107, SRR A2 e 1) o 46 2 SR AR 22 BRI

FEAR ] — K P U BLA R Kl 0x01234567 HASCHEH, SRR SCHRA Al 21—~/ N
FRRpLas b, /N PP AL TE SRR I P, BRSO JARIBAEAL, X 67 J7E
LR, TFEMERER S ARBIE AL R A R BTA, K7 i) 0x1234567 &
INFATY MY 0x67452301 .l AEAS [A] 7Y AL ] A4 b A0 R G 2 e A T Y
ERibEESIR

11.3.3 =i I

REBA N BN FAT PR/ N7, AT RAE T T 20 B Y L i =15 7 -

$ lscpu | grep -i byte

X SAC SCfBki, BT SAC KB HRA M E S HIF PR SR, FrA SAC H

A AR SAC AT, B nvhdr SR, %5 nvhdr {7 0 2] 6 Z 18], N
SAC SCPFRFA -5 A RIHLAS 73 AR, 75 AN [a] I B340 e ik .

IRAR H CHAEER S LG A R AR, FTRAR I ey A
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$ od -j304 -N4 -An -td file.SAC

Wi 42t SAC SCPEISE 305 ) 308 45, #ikieh ol 6 MFRSCIH7H 7 5 4 AiThL
BEHEAHIA, &R,

11.3.4 VPSR

SAC FEFFAEBE AR, 2 B SIS HipLas 10 747 ALY B i 740 5 A
R, 25 E A AT B R 2R T 3 PP B e

{2 SAC MR THAA—E P Han, [HRAE) saclst PAKM_ERHELE matlab A&
HUAA R Z RBA R SAC ST PBAIRTY . X ST E—ME AR KA s
A SAC SHCRIE AR —YIIER, (H2 A TR BEANEL L/ VR, Bl S8 SRR A X
FA BB EAT — DX o X0 ) AR BT AR R 535 380

2R SAC SR T P BRS RIALAR I P P AR ], Sl SAC SUPFREH B 1 HTL AR 19
FAF, EAEAERE SAC b HoAh T HAR AT DAIE S XM R T AL BE . 5735 Bt i IR
R

SAC> r *.SAC
SAC> w over

HIER A SAC B A SAC, 51 w over BIn], SAC & HBHPAMHIHLER I 7Y
Jy A A P S

11.4 BUH>® Ty SAC 3tk

R H % data NA—# SAC S0, BIFEAHEORXLE SAC SUAFEEANAEH, A0 T LA
Fe

R, SEed EAZH S, HIRESAC SO

$ cd data/

$ sac

SAC> r x.SAC
SAC> ..

SAC> q

$ cd ..

SR, EAE AT AR SAC S

SAC> r data/*.SAC
SAC> ...

B, read iy 4y dir B
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SAC> r dir data *.SAC
SAC> ...

PAEFRR 05T , R HDRBE R A RE B (B — 3 SAC S, RAFAE— 440 dirraw
g F sk, BIAEREEE M 6 — Aoy N SAC XAt

SAC> r dirraw/x*.SAC
ERROR 1301: No data files read 1n.

KRBT B BEARIRN R 2N AR?

JURESRTL, IXFE SAC B—A> bug. Q1 RN =M AR, SAC 1) read fpdf dir
PRI, T 4E e EEAWRAS H g i SAC Bds. e Bdl 1, BEVHR4 M dirraw,
SAC YEfEFRE r dirraw/x.SAC B I T —28m i, SAC &M dirraw/*.SAC HiH 5]
AbRHET dir, RIS TIRHF AR, HmE SAC Bk, EAarL5hs FET
rodir, HEE T RMY dir, ACH %08 B A GBS SAC Sofb44, M 3
T BRI

DI, BERE G AR, AEEOR FSRG AR dir T3k

oz, WIRHFRALGRIL dir JERA, EAIME? F—HMOrkalL, 5 =Hor ke
P, 585 RO R I R LT DA

SAC> r ./dirraw/*.SAC

11.5 Tab H57%3k%

TR Z 220K, FifEds vs IDE, vim vs emacs, DAMERIRIFIIT S 5%, XTI
FIRY “Tab 55k” WARMBEANEMLZ —T . B—WHFATEFIRITEZMA Tab if
A, e —THE SAC ] Tab ZIBEMEEPF

MR SAC, AT SAC A Tab B, fR2 % BLXLE Tab BOLGES T o4
S, TR T LR R At SAC il A/ Tab Y. (R, 7ECH R SAC
T, Tab @RAMEHACMITE. 6, S7EA TN SAC, HHE SAC R}, Tab #it
LT

PAFE Bash #iE ] SAC S fil:

sac << EOF

fg seis # WATATEH Tab, REEEARNL

w seis.sac # WATfTEH Tab, RERFFNL

q # WAATEA Tab, REKELRN
EOF

HT SAC S HIA Tab f, SPEIITHMARIZIRAT
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sh: line 0: fg: no job control

22:24:49 up 12 days, 12:24,

USER

TTY

FROM

8 users,

load average: 1.45, 1.45, 1.42

LOGINGE

IDLE

JCPU

sh: g: command not found

SAC Error: EOF/Quit

SAC executed from a script: quit command missing
Please add a quit to the script to avoid this message
If you think you got this message in error,
please report it to: sac-help@iris.washington.edu

GRS A A, ERRIERE, MT a9 7Ea Tab, S8 SAC Xy
OHMT LT B, T 1 i A NI Gy & ARE T AEAE B 2 o
SAC, Al fE 2 B ALY

#!/usr/bin/env perl

use strict;

use warnings;

open(SAC, "|sac");
print SAC " fg seis\n"; # fg WHH Tab 4

print SAC "\tfg seis\n"; # \t AERA Tab #

print SAC qq [

fg seis # fg W@H Tab
w seis.sac
q

]

close(SAQC);

XA Perl ARG T, R T =Fa BRSO, oS —FRIsE — M — A &
X5, FrMRAEER], s =M EERE NS, SFSHERA RIS,
USRS, il BE:E Tab HERY I

P, FEMA T SAC WS RG] Tab . H iR 2 83 i g B A 5 B A

Tab B S g IEE, BBCRHX —IhBEFTIT, AR TCEMm A Tab it
i A\ REHR 2 A B A
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11.6 A SCH B A

AL PR e 2B B — A S oL, ] SAC SEARE)S . AIPAM th AR FEASGBUE &
e, (R EEM saclst ALFELBARIERE Lo

HAEBEA SAC HRKLBAE dist iYfH:

SAC> r XXXX.SAC
SAC> 1h dist
dist = 3.730627e+02

M saclst &F[R—CIFRLEAE & dist 1{H:

$ saclst dist f XXXX.SAC
XXXX.SAC -12345.0

MWRN TR A R S BUE B ER B A R AT, ISR A, XA SAC Kl
dist AEREA TN, 24 SAC BAZEENS, & HETHEHEH dist ffE, FroAf
M th 243 2ERK dist {d, 1T saclst 2B EREE LB, FEASREHIT
B, Wi saclst AEIFERE H. Waledl, saclst HEIRKRIFPRIFIE, h
(R[PSS 6/l VAT iD=

UARAEEE saclst WARBUERIIE, nIPASEH SAC fERELIEE, ff SAC LK BIRUHT
Ja, PSRRI

SAC> r *.SAC
SAC> wh
SAC> q

ZH ML RSB &, HRinil, SAC TEBEAZRI 2 B SR kB S A

$%: depmax. depmin. depmen, e, gcarc. dist %%,

11.7 SAC debug

AERAE SAC HPITRE 28 ar S, RS SAC Z3CfF, N RAEMAFIHN SAC,
BN RIS AEAT R R, IR TR Z M, ARSI A . X
JeAEMEE SAC A bug, M2 2L H O SR debug —F .

SAC HSZHH T4 debug TH., Bifydecho, %4 AT BE S5 SAC Ky H
(BPZAEAE B R BRER AR ) AR A (3EE 84S SAC Bmd. AKX
A AL ) o

PAFE Perl Hrifi Ji] SAC Sl
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#!/usr/bin/env perl
use strict;

use warnings;

my $var0 = 3.0;

my Svarl 5,03

open(SAC, "|sac");

print SAC "r STA.BHN STA.BHE STA.BHZ \n";
print SAC "ch t0 Svar@+$varli\n";

print SAC "w over";

print SAC "g\n'";

close(SAC);

- 157 -

XA AR TSR, AR T RIS AR AR, FTRER A . HiAITS B

PRGN

ERROR 1312: Bad number of files in write file list:

SAC Error: EOF/Quit

SAC executed from a script: quit command missing
Please add a quit to the script to avoid this message
If you think you got this message in error,

1

please report it to: sac-help@iris.washington.edu

Mk Sk 5 B SR R R K2 HITE B .
WAL “echo on”, AT :

#!/usr/bin/env perl
use strict;

use warnings;

my $var0 3.0;

my Svarl = 5.0;

open(SAC, "|sac");

print SAC "echo on\n"; # Y X—4T
print SAC "r STA.BHN STA.BHE STA.BHZ \n";
print SAC "ch t0 $var@+$varl\n";

print SAC "w over";

print SAC "g\n'";

close(SAC) ;

FTEs R :

r STA.BHN STA.BHE STA.BHZ
ch to0 3+5

w overq

ERROR 1312: Bad number of files in write file list:

1

3

3

(R ugk

%)
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(8L k70)
SAC Error: EOF/Quit
SAC executed from a script: quit command missing
Please add a quit to the script to avoid this message
If you think you got this message in error,
please report it to: sac-help@iris.washington.edu
quit

UL & SR T AR % SAC SRAFTHIR A, Mo, ATDLAI S 595 i

—A~2 “print SAC "ch $var@+$vari\n"”, mTFEHE print iE4), perl XH
BT RN SR A R %y SAC, NMEIELES SAC [ ch to 3+5, fifE
g ch to 8, XMEHRF LA printf ihhRMER.

H—AZ, BT print SAC "w over" i thE T IRITAF, FECLEREIELE SAC 1Y
K@ w over, Tiijg w overq, RFNAEPAE ZANBIESCHE, 10 write frd Pl HA T —
44, AT BT R R 1312,

HIE AL, echo iy Al DAY BT i E U AE FE 24y SAC w2 fh4, Wiz — MR
&y SAC I TA.

11.8 wh 5 w over

¥ SAC AR ANAE, MECHEM, SRIGHS R BIRE:, X2 WHEE. A6
AR] PASE A EE S [ G 0 8 AE, B wh Rl w over,

UL E RG], w over 2 JIAAFH SAC SRR SK B RN ER X 7 i 455 S0 PH Y
SRBIXFIEAEX, T wh W H 2 A AFEH SAC SCPRR Sk BeIX 8 s i 3 S b i Sk BeIX

23X W AT FAE? #F SAC R ARG, WAE T 4, ML w over;
WARAUES T 3B, WA wh 835 w over #RTDA, (HEHEEEH wh, JEERA PN
—J5 T, T wh EC &R ERIE; Ji—H, wh 5 w over M, HiEHAFES
ARFATHEGE, MEENFREBAEZFT, HmpEESF L EEEafie, gt
R D PN EAI

11.9 ek fe e e 8 H

AN T, SAC — Witk HAEEEA 1000 MEHESCIE. HEEEAR SAC X
id 1000 W, e i I BT 1000 4SS0, A7 i R — LA B JRRIGT A B X
PAZ BRI bug.

— iR 2 RAEEE 1000 Nl SO — R, 27E SAC Ji#% src/inc/mach.h Hify
ZEX #define MDFL 1000 HfilEfy. AR EomaX—FRHE, waiEBs SAC 1)
DACHS . REERIAME 1000 BOSCERIME, RIS H g SAC RBIAf,

TR T —F , B EUG BT DABEEGEE 1000 ASSCf, BEAR R AL B A -t AT ALE
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WA, HEAE 25 HAEER .

11.10 SAC SJHAN 17 )%

PA—A~ Perl IIASSRAFREX AN B A e f— AN SO, A0 B8 R J DR 21 8 S
o, BRSO SERRIOLTE , AR DA R B G N SCHE, AL RS e 4 TR
HY.

#/usr/bin/env perl

open(SAC, "|sac");

print SAC "r seis.SAC \n'";
print SAC "bp c 0.1 5 \n";
print SAC "w seis.SAC.bp \n";
unlink "seis.SAC";

print SAC "g\n'";

close(SAC);

GMABR LIS, KPR TR AR . A IIRA S NTET Perl izt T SAC 11
BATHRERRZ . Joitse Perl i@ Python, SUHAMATES, JAM SAC i FU2faj s
F—Heap S tLihsy SAC, MARE B TR, Lispli4d, Perl if4)2
P HATE, AR = a4y SAC J5, Perl il unlink s%uiiR 1 s3CrE, b
SAC HyizfTHE L Perl ZUBMRZ , I “H Perl” S 2MBR 730, “18 SAC” IEBKIG
LhAran4. Wiy 8 SAC” JHRPITan, BT 3CFERL R Perl” MIERIMTHRES .

o Ipitig, fEIRH SAC JFHHA unlink %k, BIF unlink pREUIIE close (SAC)
B G



RIS, MBI T SR 4 !



iy

5

iy

YA
H

.

&

=
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3512 % SAC

e
et

12.1 YjremyA Ak
155 BB

comcor : F5#H SAC My IE LI
production : & fE LA I

report : R SAC LAY PR
trace : LETWW'E*H%&ﬁE

echo « 45l A i i (] e 3] 2 iy

history : T EIRIEIATHY SAC fir %513k
message KRG BB H A

quitsub : BHFREF

about : 7R UAFIRUE B

news : Ziglg R X T SAC f—L{EFHE
quit : BH SAC

help : FE&um g~ SAC iy HEE MY GRS B
printhelp : ¥ T BVHLAT EDAE B SO
inicm : BRI SAC

transcript il % H 2 E A< SO

PRI

evaluate : X fA] B AR FE IR A KA

setbb @ & H BHA EAYE

unsetbb : R BAR AL &

getbb : FRELELFT B B AR S B IR

mathop : M ECEARAERFIIIL B

macro : HfT SAC ZZ0it:

installmacro @ RS04 F] SAC 4 Jmy7% H skt
setmacro : & AT SAC ZEICIFRHE R — &R H 5%
systemcommand : M SAC H#ITRG ML

—ICHR IR

add = SRR UM B[R] — AN
sub : é"ﬁ/\%{%}?ﬁlﬁ P25 [l —
mul : Z5EE NI AR VAR — AN AL
div X R R AR — AR
sqr+ XA EE ST

163
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o sqrt o XFEEN R S OO R

o abs : XM EHE S 4E 0

o log @ XHEANEHE L A AL (Iny)

o logl0 : MR MDA 10 SRR (logioy)
o exp XA EE SO R (e¥)

o expl0 : XPHEANEHE DA 10 SRR FEEL (10Y)

o int AR FEIEE A I B HEA TR

o dif o XTEEEIA TR AR

TOCHREB

o addf : ffi NTFEHFH—4L 8 28— A

o subf : g NTE I —ZH AR R 2 o — LR AR

o mulf : NI AY— BT DA S — 4L

o divf : i PYAE A —ZH R I DA S5 — B

e binoperr : ¥l —ICHAE addf. subf, mulf., divf Frilssis
o merge : R MNEARSCEEIE R —AS SO

15 S BAE B

o rq @ MR AR Q HT

o rglitches : EP(F5 IR

e rmean - j&ﬁé—ti@{ﬁ

o rtrend : KR

o taper @ XIECHEP G IR FREY taper eREL, AT P i1 RS
o rotate : BFBUKTHYIEAS Ay EsE—A A

o quantize : FFIEZEHIRETFL

o interpolate : 34 [ EA 45 [A] B £l UEA TR (B AT 218 RATE 5
o stretch : fIff (BEREE) $¥s, 0870l FIR JER &
o decimate : XEIRHORFE, W T DAENHUES FIR JEA
o smooth : XN HEAFIEEE

o reverse : R HHE ST

Bt SCrEBE e

o funcgen : AER—AREOTRHAAE N

o datagen : JPAEFEAETEAE G FEAE N AE

o read @ MRERLEEHL SAC SCEFEI N

o readbbf : i BAAR B SCIFEA AT

o readcss @ MEEELIEEL CSS HHE 2| N

o readerr : FEHITEIAT read Ayt FEHAGHT IRAVALEE
o readhdr : M SAC il S04 2 Bk B2 A7

o write : FFNLEHIIERE S AR

o writebbf : KBS E I EH A B0

o writecss @ FFNFFHIEHRLA CSS 3.0 HEH AW A

o writehdr @ HIPFEH SO Sk B X8 S 48 S0 i Sk B X
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o listhdr : %145 € 9k B8 A

o chnhdr : fEekds e ry LB =E

o readtable : MREALSEEECE SCIAF2] NAF

o copyhdr © M PIFEHT— A SO Sk B s 4 oA i AT SO
o convert : SEIUEHE SO AR B A

e cut : %X%iﬁ/\lﬁ"]ﬁﬁﬁ

o cuterr : EHIREE SHE HRHR

o cutim : ARHLPIAE RSO

o deletechannel @ M A SCEESNR HIH — A~ sl 2 A ek
o synchronize : [R5 NAEH A SCHI S5 1 %)

o sort : ARIELBIE B EXS WA B SCAE T HEY

o wild @ EEAAS T T RSO R LT

Pl RSB e

o saveimg : FFLEIEIE I H Y EHR ORAF S 2 Ak X B8 SR
o xlim : BOERDIEH X BhAYTEH

o ylim : BOERDIEH Y BhAYTEH

o linlin : W& X, Y #¥ Lk AhR

o loglog : BEE X, Y Hi¥ AL bR

o linlog : & X MW LPEARER, Y SRR
o loglin : & X HEAREARER, Y Bl 2tk bR
o xlin © WHE X HALMELR

o ylin : WHE Y HOALMELR

o xlog © WE X FCAXEAA R

o ylog © &E Y HEAXTEAL R

o xdiv i X b % R R

o ydiv ¢ ¥ Y B 2] E A

o xfull = ] X i 2 BB E O 5

o yiull = Ml Y i 2 BB 5

o xfudge : WHE X HlFEFIR AT

o yfudge : WHE Y HhFEEIW AT

o axes : AR AL E

o ticks @ 22 _F 2 R AL

o border = 5l T I J& FHE ) 2

o grid o FEHIZE Rk

o xgrid @ FEHIZ2 EIBTHY X 5 1) Y R 2R

o yerid @ FEHIZERTE Y 5 1) A R 2R

o title © & L&KM BREAE

o gtext 45 2 K] Hh SO SR DA SR

o tsize : I SCA RS @M

o xlabel : & X X #itr KR E

o ylabel : XY HFRES K JE M

o plabel : 7 Sl AR2E S H g

o filenumber : i 2 E K SCF5H0 B
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o fileid : 2 BB SO ID )RR

o picks © FEHIHEARICH 2R

o qdp : FEHULIIPER 2 1R I

o loglab : $E X EIA RS

e beginframe : §JJF frame, JJT2ZHHEE
e endframe : X[ frame

o beginwindow : JH3I/ UMk BRI EHRSH X EIEHE 1
o window : BCEEILE A7 B TE S

o xvport : iE S X HiIHL O

e yvport : JESCY BRI

o null = FEH AR R 25l

o floor © XPECEHE I I/ ME

o width : $EHIEITE AL 5

o color = IR B L A 1Y B (0, 46 30

o line : &2 EIPRYLAEY

o symbol : ¥EHIFF5 214 B

Pel 14 s AR e

o setdevice : & UL I BN B TR &
o begindevices : JFENFEANEGE

o enddevices : FEHRFEAEMG K

o vspace : WHE EIERHRKROFAIK 5L

o sgf : &l SGF & £1L 5

o pause : Kik{FH N LR {F

o wait © il SAC fE2H 24 EIE I 25 8T

o print : FTEIEIAA SGF U4

Pel 15 22 TR e

o plot : £l RE 1 EIE

o plotl : 22HZIIEZ % N EE

o plot2 : FFAE—ANZWLTE N2

o plotpk : 22 EIFI5BURAH 2 B

o plotdy : Zxifil—/ A IRZEREN E

o plotxy : PA—3Ch AR, — S EA S HA 2 E
o plotalpha : MR A FAFEIE B SO 2] N AR 8 22 il ok
o plotc @ ffYERbRTE: SAC EIEAIGIHE 1

o plotsp : FZ gL HliEEE

o plotpm : FFXF—XFEHE SO AE—AS TNz E

o crase : JIREIE R X

o Bristie

o hanning : XFEENEEE SN A “hanning” 7
o mulomega : FEFURINIA T HRAE
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o divomega : TEATFRIRSATI M 5AF

o fFt s PR BRI L AR

o ifft o XPEIHEIEA T B RO AL A

o keepam : R E AP SO PR IE BB 43

o khronhite : X}%# N ] Khronhite JEI#%

o correlate : T H M R EH A X %L

o convolve : WHFEFESHNIFHIrAESHEH

e hilbert : W Hilbert A5

o envelope : F| ] Hilbert ZRHi ]840 2% pREL

o benioff : XJ%i{di | Benioff JEi5

o unwrap : TFEHIRIEFEIAHAL

o wiener WITIFIVH—A> i, Wiener JEJ+

o plotsp : JHZFig il Ao

e readsp : FEEL writesp il writespe B S
o writesp © R SCAAE N —MOUT B ARES:

o bandpass @ X SO JG R By @ g B Ay

o highpass : XFEHE S H > ToBR kb =l g 7
o lowpass : XPEHE SR > To BRIk v T 5 A
o bandrej : W H-—JoRR kb HIE B A%

o fir o NG PR Ko R i b %

ST A

o linefit = XFPFEPEHR I TR/ D LM EG

o correlate : T AH AN EAH K R %L

o convolve : THEFESHNFETIAETHIEH

o envelope : | Hilbert A58 40 2% pRE

o filterdesign : A — Mg AR I ECF AL BE Bon , 3% RIE, FH062, Bk
I 57 RO AE IR

o map : FIf SAC PWAF BT Ec SO R GMT Hblg

o whiten : P AT E] TS R4S

o arraymap : FIf SAC PAFETBIRTA SCHE = E— G FEB A & R -1

ko Bk

o ohpf : JTH—4> Hypo #&=XIMREAH I

o chpf : EPMFIFTFFA Hypo FEAHFAECCH:

o whpf : RHHHIINZA S A Hypo k=X EARIE U

o oapf : FTH—ADFRECFBUEAIE B

o capf : XM HFHT A E T BB AR BOCH:

o apk : XNEEMEH B 3SR (MESHE S AW G 26 o R FH)
o plotpk : FEA—AN I THREEI R &

o mbw : HRGERE T KA I I s o

o markptp I ] 1 P T A e KU

o marktimes : AR EEGEAF B E I XS ERE SCA TR
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o markvalue : FEEE SO AR ZHFARCRAME
o rms VPRI IR B P B4R B TR
o traveltime : HRIEFUE SO EERI TR E REAH A E I

XYZ BB

o spectrogram : i fJ PIAEH A T A B S 1A

o sonogram : TE—AREE, HAET R — A% B R 18 A ) 22
o image : FFH AEH OSSR SCHHL HIE 6 K

o loadctable : FAVFH FTER LK HEE—HBI AR
o grayscale © P7Az AR BRI K LB

o contour : FI i PIAE I 2 i SEH LA

o zlevels : 5l 5 LL S H LK E A S (E LR R IR

o zcolors : FEHISHEHLNB@ BN

o zlines : &l FEEHL 2 K LKA (HL LR

o zticks : FJ7 IFMCHR R SE(E LR

o zlabels @ MRIREEH LM E R T SEHLARC

L B
o transfer © JCEFRPAZRERACENG L H B AN E GE I LY.
FK i

o bbtk : FIH SAC AAFH BB ST SERUBR- RO b T
o beam : FI ] AFE A RO SO ZOR

12.2 about

e
7R SAC HRAFIL KL
Wik

ABOUT

12.3 abs

M

Xt A A BB ST ) BT A s e B X
itk

ABS
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Bl
B4 0 SAC PAEH I A BT B AT Bl R A . A2 IR, &
BRI, B MITRIINL, 0 BRI S B

PR

depmin, depmax. depmen

12.4 add

Mt %
R SO R R OB — R
ik

add [vl [v2 ... vn]]

B

v1 INE A SR E R
v2 JINENE A SR
v RS o AU

S ¢

add 0.0

]

ki 48 P P MR SR AT RO 205 B b — A

XFFEEANEAE S, X AR DR AR At n] AR AN o 7 AR 5l SCPR A5
P PR, AR W B B SO e i s — N HERUE: BN
FFH AR SCPER AR SR I AN R, M2 R R 22

il
N T ESCF 1R R RN R 5.1, 12 A0 £3 YRR RO R 6.2:

SAC> r f1 f2 f3 # =X
SAC> add 5.1 6.2 # TN K
S Bes

depmin., depmax., depmen
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12.5 addf

e
K — 2R AT 18— AL
ik

ADDF [Newhdr [ON|OFF]] filelist

i A

NEWHDR ON|OFF 5% #i A B SC-t WA ek Bt . OFF Rl F A7
AR SO SKBEIX, ON Rl filelist HSef4 ik BEIX . B {i>h OFF
filelist SAC — b scf4:%1) 32

Bl

A BAHIYE, A EMA LS C=A+B, Hi A BEEANTRIE, B s+
B A WS, C 2P SCIFHIIMEI AR . o SRR ) — A S A 5 —
SR AR . 5 AP RSSO T filelsit FrSCR&, W filelist fYHR IS — > SCPRHF

INEINAF AR TR SCPE S 27 filelist F Y SCIFEE T AE PR SCOE R, T filelist HR22 4%
R SCRRF A 220

SR RPN SCAF A5 /2 0T 25 A RESRAT Ik 4 g -

o Sk [a] R s ] 3 51 SO

o AHFFRFEMEE delta

o GHIFIERE S AL npts

o SCOEFT IR TR A AH F] B 48 5% B %)

LRI SO B 2N SE A VR L, 28 1 ih, (BN E S gk 8Pt T, #7 R
(i) b st S BOR PR, BRIATE LT SAC &) kX2 Edy (fatal) #5i%, HIBEMHR
o AT PAGE T binoperr A4 KA (] B 58kt SE R ITRL i 8 R 2% (ignore), 4k
(warning) ®(&ay (fatal).

TERFARICIL R &N ignore B warning MRIHE T, SAC SZHERHE MR ARILE, B
PR, AME 2R T newhdr on 3ET, #A S5 — D ECE SRR SRAE i 1
VE R A R R RAE T T8 S EORVCEL IR O, DU/ N Bt s B o B 2 45
RSO B AR

il
R A SIS A=A SO -

SAC> r filel file2 file3
SAC> addf file4
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REWAS SRR SN 575 A S

SAC> r filel file2
SAC> addf file3 file4

Bt

depmin, depmax. depmen, npts., delta

12.6 apk

ik
XTI A SR G E (hESE o 2 B 2 E S R S )
ik

APK [param v [param v] ... ] [Validation ON|OFF]

TN

param v BRI, param 0] BEEUEAE L H 202
VALIDATION ON/OFF $T7F/ % Al

iR

apk cl 0.985 c2 3.0 ¢c3 0.6 c4 0.03 ¢c5 5.0 c6 0.0039 c7 100. c8 -0.1
d5 2. d8 3. d9 1. i3 3 i4 40 i6 3 validation on

e
T Bl BB BRI R BT USGS 11 Rex Allen [ TAE,

SRR i B T (S A T Sl P (S RN B I (A BRI R AE . — B
R 2], X IR BRI T — A AT A SR MRS AR A 7 v Do LIRS fF . —HL
A 2 A FF A R RRIA . IR BRI B SR T S AT S A AR AE . T
WA AR SE R IR TR] QPR R SEHAR U AN ARG R DA S iR 2 e 5 ) vl
PAIIA o SRS B I 14— USR]

XA IR Z WS LGB T LA, R AR S SRR S S R0t m] A B
XL %ﬁ*mﬁﬁﬁﬂﬁ%iﬁ¢ﬁﬁﬂmAx

o C1 @ MT I8 E i 22 2 1 g e D 0t T B A

o C2 32 T HMUARFAIL R AR LA L2 — I 73 R R A

o C3 & T VI FCRFIE R R0 R0~ 59 (L Py s 1) 3

o G4 J2& T VI FCRFIE R R0 10159 (L P s 1) 3

o C5 BT ITRZSHKTRERNFE UESHEIFERT C5 FbARNIFIHE,
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§12.7 arraymap

T ABORE M AR AR

C6 J I3 PRI I B 0 2 P-4 L )28

C7 SHE BB AT CT WAl A 3 T

8 RIIFHEF A ILMBH, U EET O3 fI R DS BN
fFROA%IE. BHATIRARRIGEETL C8 ARFRFNIRE. W C8 A,
ALK R C8 TebAHFPERIS 2 R0 (2003 P Ao . 351 Pkt et
TARMARAI A RAA I AR O8 A1, MAIKTH C8 M4XHE.
SR KO H R AP TSR A 44 th R R A — Bty £ 14
D5 A WA BT BB R N T B

DY 2 T4 AT KK P (R S (10 , 3R

13, 14 il 16 I F MR RAI RS, BT B

B

SO R A (ADZVEIE) 7, R TRRUE ST P B {EAE KA o, 60
SR (L F o,

il

SAC>
SAC>

SAC>
Cbv
SAC>

SAC>
CDV
SAC>

fg seis # A B BN T

lh a # XNBEARERAE A By, BIA3) B
a = 1.046400e+01

apk v on # apk, E3TH &8 %IE

IPDO 81 329103824.49 # &34, KA Hhil, EARWNF2E 244

1h a ka f

a = 1.049000e+01 # FAEHAIE R, A p F— TR

ka = IPD@ # MHER, I kr&H, P Rkaws P K,
# D RAMHAT, 0 FNFELE

#

apk v off apk, > [ & A8 %k

-123 81 329103824.49 53897

1lh a ka f

a = 1.049000e+01 # Y5 R AR

f = 5.389773e+06 #OEMER, XEW f FGRARR?

12.7 arraymap

e

A SAC AAF I BRSO — A B FEBUB & 5 BRI 1

ik

ARRAYmap [Array|Coarray]

B

ARRAY Mk BAC R Es X, Y {H2 GG o501
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COARRAY Y545 G vl 2 8] B FHRT AL AR 2 ] 5 3 43115 P
5 =Y [EN

arraymap array

TIPS BAS R A SAC 30 wrxyz 535 2 SRR Bh i HAh e B BT i
SE, A B RFS 2R T HAS % ST R

o USERT: [mIZRKImES (X)
o USER8: [mdtim#s (Y)

e

RRBFREX NP R4, SN, T8 230 wrxyz! & SCkB
A user? fil user8, KA RER L4 arraymap, M2 A4 FREER, W
R HEA GG, He L RFEEE BB . REX AT e AT
23 E A .

R il
FEbbfk H FLVFI B2 5 UL

12.8 axes

%
el PE R HIEDE A

AXES [ON|OFF|ONLy] [All] [Top] [Bottom] [Right] [Left]

A

ON S RFFh$5 @ iR, HAA4E

OFF R&E/R%F e ke, Haas
ONLY HE/RFFEFhF @ R, HmmAa s
ALL F57E Frfy Ukl

TOP 2 F#RIK X R4

BOTTOM %[ T X R4

RIGHT 24N Y AR

LEFT ZEZAME Y HREH

! i T $SACAUX/macros HE
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iR

axes only bottom left

B AT AN A ol Rl
B
AR bRl AT DAZZ Sl E — 3K B DU AR — BB A0, A IR dn e T AR AR AR AT A

BRI REIR] B M xdiv fy B0 (RIFRZ KRR — D) Z0BERRIC Y TH] B AT DA ticks
iy FL R -

only F/n{UFE RIS E F 1 E Rl BRI on A1 of £ MR O3 2R il
FIIFER AR, AR TES R P AR -

BT A CAERCE, [ on B of f IR EUAE 24 i O 40 Won RS A WELE , Wi
SRR BT IS . X2 WA S TR R, AU only i EARER.
71 Rl ST 5 B

il

SAC> fg seis

SAC> p FFH SAC WMBINKE, ZARRIAEE
SAC> axes on t AT ER, EARRBEBKRREY
SAC> p FRHERERAMRER, BALZ L FRIBEE,

#
#
#
# XEAPA T BEANE—H, NZERFH bug,
# ¥ on ANAR only WEET
# AT BT A B

# ALKk H R ERESH (of f LI W HZ—2 W)
# AR R R

SAC> axes on a
SAC> axes off b
SAC> axes only b

12.9 bandpass

Mt %
ot RS SCA P G B ko e S i e
ik

BandPass [BUtter|BEssel|C1|C2] [Corners vl v2] [Npoles n] [Passes n]
[Tranbw v] [Atten v]

i A

BUTTER ) /| Butterworth JEJ#%
BESSEL )i/ /| Bessel & #%
C1 W { Chebyshev I ZUjEjy 2
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C2 [ Jf] Chebyshev IT ZUE i 4%

CORNERS v1 v2 BEB AR H0 v F v2, BIE@ET R vi-v2
NPOLES n #ERECH n, ATPAHL 1 3] 10 Z [A]A 4L

PASSES n &E@AELCH n, WPAR 1 8 2

TRANBW v % Chebyshev F4Hr 5k v

ATTEN v %8 Chebyshev ZJK T4 v

iR

bandpass butter corner 0.1 0.4 npoles 2 passes 1 tranbw 0.3 atten 30

i

SAC 424t T — R 5 L bkrh pEdgs (1IR) AT AHEAEIEATIEN , f03% Butterworth, Bessel.
Chebyshev I Z4F] Chebyshev IT BRI &%, 13 L0380 5 55 7 1% I o0 B 15 G A L8 5
2 PRI IE I AR A AR AR B (— AT DA B AL e A S M B AR ) BRI A

ZHE UL Butterworth JEUGEAR 2 N AHERILERE, 12 Butterworth J& i AE i 2 FH
Y R AEADNT U BR B, FLAREAE AR M B AT -2, AT Butterworth JE#i& SAC HFERIA
Mg AR RAL, H 3 dB R AL TR R AL .

Bessel JEH 8 TAEA BN XGHEIE B AT BT ZORZMAALRTETE , HAIRIE w5 B A 5 21
A, SAC 11 Bessel JEHas 2 IH—LAPRUER: 3 dB B AT AL RAL .

P~ Chebyshev J&i T 75 i 5 FHAR A B A BN R BV AL oL RAEMATH
BAFRIRIEI LY., (2 EATRREE RN NE SAC FrA JEH s H i ZEr) .

PR LB B AR T 20 58, A R IAIE AT B A R A A Y, & S 28
PGB, RIBTE HBURTAS . 5 BORUEN S A B IR B R A 6, W BRyE SR
AEHNL R[] — AR R [ PR BE R, BIAR 24 T X B T — RS AR LB B
Xt BT fiir - HOBGE TE BT DL o UGELE SIS A ORI MR Y. , - 45T BRI T 8 0 S F) R D I B2 )
7. SULERY, FAAERA A AR R kb, S EaE S G SAERBU B
AL BRI — A AR A BT 5o PR ITOUIE 208 I8 4 0 A BE T T4 BORRAH A kE 21 ek
[, BERF, XSGEPER A .

FLU, B A Y 98 LL AR Nyquist R/ MREES, JEMdr & M BBEARE,
B A RN U X R AR A R, AT AR T SR SR AR
PEEATIRAT:, SRR R H B I — Al A 98— LERUE Bt FRRAIE B g
SE{EL I AR AR AR . B Y FEPE 2] Nyquist SR F 70 Z JLLAR RHRA 2
TG X SRS o

— KL, BEE RN, DR A R A A S AR . E, B AR
RBEAT AR BEEREIRE, SRR AR T, DR EQE N H B
STHICE ™ 5o PR T2 25 TR A A 7 Bk 3 el 4 MU DR IR -
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Butterworth FI Bessel JER#FMBITREBIF B, H 2@ BUERFRELEIA] . Cheby-
shev JEW AR IR R T 42—, B THEUEIRFIN S S H 248, 075 2R b se 40ty 58
PASBE AT B R T 40T S 2 DG I A 30 5 R BELAS 22 TR A IR S g o R AR g
FER AR, BB IR AR T T T RE 2 LU IR TR E M E/ . FE SAC B,
BEALLIRE I A T8 LA A A 1 A8 48 2 J BB M2 DABRUE H 9 2 e K E%Lﬁﬂﬁ
WA RUERGY . PG, SRS HRTE el A, e B 5 W 0 R TR M o

i I I P T A 4 A PR RS 1 ) B

il
N —ANPUtk Butterworth JEJ#S, A% K 2 Hz fil 5 Hz:

SAC> bpn4 c 25

TEILZ J5 AR N ) — A~ ARG HAA A [ 5% Y Bessel :

SAC> bp n 2 be p 2

B s

depmin, depmax. depmen

12.10 bandrej

Hig 2
I JH AT B kbt BEL 0
ik

BandRej [BUtter|BEssel|Cl1|C2] [Corners vl v2] [Npoles n] [Passes n]
[Tranbw v] [Atten v]

A

BUTTER /v — Butterworth J&jay

BESSEL )V H—1 Bessel JEJ#%

C1 W H—~ Chebyshev I ZIjE)7 2

C2 W H—1 Chebyshev 1Ty %

CORNERS vl v2 ¥EHHAFHZHN v fl v2, BIRET N vi-v2
NPOLES n &EMRHCH n, ATLAKC 1 #] 10 Z [A]HY R4

PASSES n ¥EEIEFCH n, ATPANL 1 5 2

TRANBW v % Chebyshev #4147 5e kv

ATTEN v %8 Chebyshev ZJlK T4 v
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WA

bandrej butter corner 0.1 0.4 npoles 2 passes 1 tranbw 0.3 atten 30
Be

Z: L fir4-bandpass LA

ZN ]|

N —~ U Butterworth JEiE#%, HMAMZE N 2 Hz 1 5 Hz:

SAC> br n 4 ¢ 2 5

TEMZ S5 AR — A~ ZAOBGE B A AH [R5 Bessel :
SAC> br n 2 be p 2

B

depmin., depmax. depmen

12.11 bbfk

W%

AT SAC WA R ITA SR SEBUR AR RSN T
ik

BBFK [Filter] [NOrmalize] [EPS v] [MLM|PDS] [Exp n] [WAwvenumber v]
[Size m n] [Levels n] [Db] [Title text] [WRite [ON|OFF fname] [Ssq n]]

A

FILTER {i H fzili—Kfilterdesign fiy - A 8 I8 4%

NORMALIZE f] Capo JyEH— bty 20 0E, WERSAE B AR IE 22 5 i K,
X — T

EPS v R 2ZH R B, M AL (1.0+EPS) RS
MLM 75 =43 HER A o (8 e R AR

PDS AR I KA SR 0 P Fii 2

EXP n JEGER I RIK

WAVENUMBER v M HCRFERE A H

SIZE m n HAFRH SHEZ I RSF: m @ 7 6 M7 Tl _EREESEG n @ e IOy 1)
FRREE S mo n AUREEL, T HHSRFR KRR A 40000

LEVELS n 5{H 2[R FR%L

DB DA% UL BT AR AR A 1 T
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TITLE text KJEp

WRITE ON|OFF fname @it H 4G EHEEIIT 5 ARE (xyz J2810 SAC

). fname REG AR SCIAFA B IERA . WHREH 18 E X4, WERIAH BBFK

SSQ n “HEEIMRSY (BUEE L TR0 SRR &) . SR ARVHESS 200
S5

bbfk eps .01 pds exp 1 wvenumber 1.0 size 90 32 levels 11
write off ssq 100

BB
S DLk E Sk B R R :

o HSEHURETE kuserl Yt HHXT B SCH-@ AR, W SCHER) user?
Fil user8 HRFHZE R s it

o HITASMGWAEE stla AR EAR stlo #kE T, MW EEdXLEs;
FEVHE, PASBE— N SUHE RS % Gl

o EPIH IR user? il user8 HRRE T, WEANTEHZE MBS

o LA U FMAE evia ARFAFARSE evio #E T, WALATH T EWES

&, RS aWENSE G
i

polar i th S RIg 2l (CAPREE ), square it 5 ASIEEL. FK AL, S5 (1A A
Jo Bk 5r 35 A BB H A BBFK_AMP, BBFK_BAZIM A} BBFK_WVNBR,

CiYS(E15)

o JOF mEEE n g —MEEL
o fWFEE X, Y. Z KRiXEF LB H user7, user8, user9
o R#F filterdesign RN REE SR, BEIEREALRINE BP

AL il

o GUiZ LA 100 4
o MMESFEZL AR ST E m x n = 40000
o THEELH M AR RS ¢ =200

12.12 beam

Mt %
A AT P ) SRR S SR 2ok
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(573

BEAM [Bearing v] [Velocity v] [REFerence ON|OFF| lat lon [el]]
[OFFSET REF|USER|STATION|EVENT|CASCADE] [Ec anginc survel]
[Center x y z] [WRite fname]

A

BEARING v Jfii, HIHERMEEEL

VELOCITY v @, Hfiish km/s

REFERENCE lat lon el 2% 5, F7Jf REFERENCE kWi & X &% 5, kFEH
SRR R AT 2. Lat. lon. el 4y BIFLF4ifE. 28, WA (THIE)
REFERENCE ON|OFF Ff§ % REFERENCE 37

OFFSET REF f{@# & 2 % T REFERENCE &I i% & 1S % 5. ZRk I
REFERENCE :17

OFFSET USER ffifs i M USER7. USER8 DAJ% USER9 H#kHL, 4Rt #ELs
JE BIEVASER . XK A SO USERT I USER8 IME Lo QISRIKE T
EC #37, | OFFSET USER %isk USERQ W40k 15

OFFSET STATION (fwfg&AHxf T4 — G uiiy AL e, XK A SR STLA,
STLO Wl L

OFFSET EVENT f{if% AN T 55 — D F A n A7 8, X BRI A SO EVLA,
EVLO 70 & L

OFFSET CASCADE SAC f&x# BUFIT 45 H %) 725 o & w2 vk, I
BB G R TR E S — N R Bk

EC mfEKRIE. anginc: AGIf, M Z #5058, AR GRIEMEGIT, A4
#/N); survel: FWAFGHE (km/s),

CENTER A TitEgtgmkmhogs. X WS EWMEnmE: Y hiEs%
Bukdtiwes; Z NEESE G m L wEE, HPAh m;

WRITE fname ¥4 5 ARG

S (¢

beam b 90 v 9.0 ec 33 6.0 ¢ 0. 0. 0. w BEAM

]

beam ‘NG SAC WAEHAEHE, PRI 24484075 (50 F1 3 B B 3k — 4V E AT AR PA 7.

KA EABIRER SR, I BT LSRR B S XA BT B R T PR R,
HNEEE 2 IR X — A S IR R 2R, DA R RS SR I R A

BB

Z JLbbfk 2.
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BRI

CENTER SR KWL, EC SR HILH

12.13 begindevices

W%
R R
ik

BeginDevices Sgf|Xwindows

i A

SGF SAC &% &%
XWINDOWS X Window % 0 iRR5

v

T AT RS — RSB, ZERHIAZ2KRESIEREEZIE &Y, BB FHRIIT
begindevices BahHE K%k Eienddevices £5H01% E5 %45 M 1k

SAC BHAfE ] xwindows K. HARYES % KIGARAE — 1R Bl.

12.14 beginframe

%

FI9F frame, Fi T42TALA

BeginFrame

B

AT TE R A S, SAC SR A HITRUTARSE , DANIA 122

Kar 2l IR, NG PR R AR 2RI, XA ARRIEZ R 2 [ ay -2 il Y
K@ AL EELE .

beginframe fir4 £ %M i ) E1 BB NAE, HFlendfame dr4-HK5L E 15750
BE 1. AETIr & IO FEA 2 fr S B L R 2 R, AR

lgo
WL XA S, IF&ifrxvport Mlyvport & SRR 2z IR viewport, AT ARZ 2 2z i
AR AL A
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KT AT 22 20 A B ARG LA B, WTASE AR —1r.

12.15 beginwindow

e
RS/ DI B R E ST X BT

BeginWindow n

FA
n FEAMEEE DMgS, HAln IBMES 1 2] 10
R

beginwindow 1

B
A R Ll TAESE RZ X Re 2 ta r, RIS 1, HAERA% 1 b s AR
ATFH R -

window A4 AT HIGEA X 2B 1R FAIBAR, i begdnwindow M T RN %
IAEIBITT, (A R ARG I028 I fir A 22 MR R A P B o 3 BB
beg:inwindow fir U] 6 1. ZRFFERE R4 81 1A TIF, 1 begd nwi ndow
LSO

TIERENIL, window fird RAE B TGN FTRIER , 1) window fd2—12
HOLE S s . AESHORYE L, BAVRER RHE R RS IR AN, —
MEHFSL S, AERNASBORT NN LI IR, 47 022 £ 1 30 TS BT 1

TEHENE, XTMAEE S22 endwindow,
12.16 benioff

M
XS] Benioff PB4

BENIOFF



- 182 - §12.17 binoperr

el

1960 4-7cAy, SEE=S%E VELA TR ] 17— L8l 28 g PG R AR A, X 2eq8 s AT
JNEE T Hugo Benioft ##Z a4, HHAMKIARN 1 Hz, 5 HRITEEE & (AR
WA 5 Hz) o MEHTHIRRFR(E N 0.01, JHRMNAE 1 Hz 3] 5 Hz S NIET- R

A B BE 2 Benioff 55 R HLZA A BT SR0,  H TR SE4507 Mo iR B A 40 A
SYGEUESS W

TR A B ) . PR U BT s -

Time Domain Response

0.010
0.005
0.000
-0.005
-0.010

ol
N
N
[
®
—
o

Amplitude Response Phase Response

n
|

—

Amplitude
Phase (radians)
o
|

o
|

Frequency (Hz)

Frequency (Hz)

& 12.1: Benioff J&i #5015 BE 4L

LB
depmin, depmax., depmen
12.17 binoperr

T
W oo Eaddf, subf, mulf, divf JreEiR

ik

BINOPERR [Npts Fatal|Warning|Ignore] [Delta Fatal|Warning|Ignore]

A2 A LA 5 boec
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TN

NPTS &l S SR R A
DELTA &M RAE B WA H & AR 214
FATAL BCEEHRAMEN B
WARNING #EIRKAN N B4
IGNORE BB IRZMHN “AR”

B
binoperr npts fatal delta fatal
!

XESCHFAFT —TC#AE (addf. divE 25) WF, SAC AN SCPF AR ROERR AL 1)
SETVCHL . 4 Rl ARSI SAC 7518 F R VL L HHZ Wy db 3 -

o BUBEHRAIY Fatal, M SAC {EMENRHRITEE LTS RTGL, ZHe4 R
T I A TS, R B B 2O SR SEE 4 1

o TR warning, WHBEIHEN £ &%V E, RN T AR
U IE 45 AN

o BULEHHEAIEN dgnore, T SAC £ N4 IE R ARSI R AT T
B

R EARAAM N warning 5 igonre [TFOLT, 5 B4R NS ST B mi gk
ARVCFEL, SAC 208 1 s f5e DA SRR B AT BUE A e A 5 SR SR B gk, DA
PRI IE R BAE: FEEAEN P SCUERAE IR TR, WG @ A1 T newhdr on ik
T, SAC #e (i FH 5 — s SCUR I SRAE JE A S 235 5 SO ) SR A SR 0

il
fEE filel A 1000 ML, file2 47 950 PEdh A :

SAC> binoperr npts fatal

SAC> read filel

SAC> addf file2

ERROR: Header field mismatch: NPTS filel file2

BB e TR R RN PSS S EBO AR T, B A -
SAC> binoperr npts warning

SAC> addf file2
WARNING: Header field mismatch: NPTS filel file2

WSO SCHEEAT R 950 Bl s AT I 8 A
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12.18 border

Rl

5 il P ) e 0 g 22 il
[FE37 5

BORDER [ON|OFF]

A
ON|OFF 2 / A2z il B DU J&] i 2 e
WA
border off
B

SHEG I —7
12.19 capf

W%
K P H EIT IR AR BRI UL
ik

CAPF

12.20 chnhdr

M
U E 1Yk BUE RN (E
ik

ChnHdr [FILE nl1 n2 ...] field v [field v ...] [ALLT v]

A

FILE nl n2 HEMNIFHR I E SRS BAS &, n S INAE P SO Sei-5
field v SAC LBF B4 M HAE!

VR T BB RS, DR S B BT % B8 nvhdr, npts. nwfid. norid i
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ALLT v KA EE LRI TR L B B EN v 72, RIS H 208 v 7

B

KTAH v WL :

S B B SR A G
ST AR S e B ) 3 S R

FE L B IR TRUE 5% FALSE, VES 3 NO i DA

SEFHI BB (B, E. 0L AL Fy Tn), v aTRLRHIN S 2000 1) 7S
(AR, Ul A4 20Tt GMT v1 v2 v3 v4 V5 v, Htvi,
V2. V3. V4. V5. V6 1 GMT 4. 4[5 K. B, 4. . 26, QI vl &
PIRLEERE, SAC I b AT AL, ks A ) S SRt ), ARAMAFSL T SAC 2
TR M, BRI 4 R

T E BRI S B, T DAL unde | Bk Bt it 5] 2 SUIRAS

A FVFRE SR E N — DB A SR S B R AR AR S5 I oL, )
X NAEH BT A SCPEREA T A . SR A T B UG B Sk B s i B SO Sk B, 7 248
Mwrite siwritehdr fir4-, SAC KXHEMARMAGA, AL ] AR listhdr B O .

SKBCP ] 6 NMERE X TS HNZ], X2 SAC ME ARSI, HE I RIER R
TS T 225 W2 ARSI ] . FTRAGEA] ALLT v BECSH I 2] A S ARSI R] . 225 N a] 1
AT v AR, AR BT v B, X PRIE TR AR IR AN R A A . T TR,
PRT AT 1k Ay A 260X ) 220 0 AR IR ] SR BECAE I TRl #7880 IR 20 SE e el
FAXRTIFIA], ARG P AR B

il

BERNAFH A SR L . S04

SAC>
SAC>

ch evla 34.3 evlo -118.5

ch kevnm 'LA goes under'

BUCEE . WS ER AL . S04

SAC>
SAC>

ch file 2 4 EVLA 34.3 EVLO -118.5
ch file 2 4 KEVNM 'LA goes under'

BOER B E N To e SOIRAS -

SAC>

ch a undef

BB HRRE T PR GMT SRR, ST M Sk B A OB T i, (78 SRt
G O BN R AL, IFELFFA AR RARE /1) 2 TR .

nevid
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HICH GMT eI i & kL AR I Ta) -

SAC> ch o GMT 1982 123 13 37 10 103

BUAE (A listhdr 42 A RIS 2] o RN T2 AT S5 I 1] A A AL :

SAC> 1h o
o = 123.103

SUAE G ALLT BESUM P 1O (RS I 2 I, MBS b, [ e
i 5% 2R 5 B

SAC> ch allt -123.103 diztype 10
VERX HL 1715 T R AR IR [B] H sk 253X M
BT R A 2 LS | Sk B S

SAC> ch allt (0 - &1,0&) tiztype IO

12.21 chpf

W%

KHMHIFTTE) HYPO AR Bt

Wik

CHPF

e

HBIFNFE 4 card  “107 B9 5 R U 25 R -

12.22 color

W%
PR @ I A 1 B (e T
ik

COLor [ON|OFF|color] [Increment [ON|OFF]] [Skeleton color] [Background color]
[List Standard|colorlist]

color & i HH ) —:
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White|Red|Green|Yellow|BLUe|Magenta|Cyan|BLAck

XHEALSHAEH TN I T TR A B, WHEEMA, H LIST SIS ar 21
5 o

TN

ON  FTFF (0 356 70 {H 2 A e A48 HoAth e 75

OFF XA ta eI

color T Ei (4 e -1 Fch i oM B4 color

INCREMENT ON A&l scfiea i m, AR¥E colorlist [y i AR B (4
INCREMENT OFF i

SKELETON color i B Aniff 5 (044 51 5 (0 515 MOH HE S (4

BACKGROUND color &k &:£44 color!

LIST colorlist HZAEZA55R, FEIEH OB E HFIRPEHE A, HTHB6
K

LIST STANDARD X5 (45 R APRESZR, R B i R 51 3R h s — B
o, FHATHBE I K

i 7 L

color black increment off skeleton black background white list standard

]
AR E RN, BaRE e T2 R RSB @ . 24— RS

Zilse G, BARE el DMRIEST 05 R B 3l . skeleton B M T2 HAREH . Br
AL R EZRRBI . WSRO SRR R 2 TR R Z BB .

ZHRGEOL PRSP ER 4%, TN red, X2 S5 EIERA TR . SRITA BHER ] 8
RS AR HEBIE,  HAN aquamarine, 3XANAT DARFEI (4 5 A FEE S04 RSB

XAFRRFERBIE . S XSS ECFBCREAR, SRS AT DA I 3 E X Y
AR 4% aquamarine fENIRIYZ IR —NERDMIBTE, XDHEG TR, n2
RARFEA, O

UNSRARIETE [A]— 5K 18] 20 2 A SCfF, @ad INCRMENT e ] AGEASAS [l it A A
Rl . ARERT T R -

RED, GREEN, BLUE, YELLOW, CYAN, MAGENTA, BLACK

il
VNS E S ARG GEN S

DA BORAXTIRSL, WABIERETSER cyan
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SAC> color red increment

N7 RERIRSE AL E, WA, BHEE:

SAC> color red background white skeleton blue

AT RE AR A AW, B FRA red. white, blue, 4 aquamarine:

SAC> color red increment backgroud 47 list red white blue

- TE B FBR% aquamarine J& B FE 47 S,

12.23 comcor

RS
il SAC a1 I e 0
ik

COMCOR [ON|OFF]

iR

comcor off

FA
ON|OFF §TJF/ kMl fir AL IR LI
R
comcor off
B
SAC LMAVRM AN SRR EE . 24 SAC RBUHFRIT, SAIREE R

THEH AR R R K TR T A SRR EI, SAC F5 FiF R B IEX A 48
JG SAC B EHPITE . AXRMKIE, SAC JUZITHEEIREE, RHEHIBGR AR,

12.24 contour

Hik 2
AP AT ) e 22 ] 25 (2
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(573

CONTour [Aspect ON|OFF]

FA

ASPECT ON FTIFLE T 5o XA TFRITIFIN, SE(E LR B B0 1 SRR LR
Bl Y 5 X A E
ASPECT OFF XMIHLIEELIT %, X mpPRe 6 AL o

i 7 L

contour aspect off

A

XA T2 4RI BRI SFEZ K, tffispectrogram iy 4 H o XA SCPFERE
YRR SAC SUPFLZ “XYZ” 2K74f) (SAC kBt IFTYPE Jy IXYZ). A48yl AfE
A R 7 3

o zlevels 45l SFELLATEH DA K JA] B
o zlines P FFHLKRILI

o zlabels il SFHANREE

o zticks FEHIT FARIC

o zcolors % | SF{HLB

G contour BIMHIAIE, AWM 2 EELREE . —MHEEH#I A TR
PR AR MBS IR Ol 75— Fhig — Rk, R R Z BTl a4l L
Bro ARl DARE RS R A VR IR e A i 22 il e & B

2N

S GHL R PR R B

LB U

FiR: iftype (S “IXYZ”). nxsize. nysize

fff: xminimum. xmaximum, yminimum, ymaximum

12.25 convert

W%
SCBRBCHE SCAA CH) e dg
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itk

CONVert [FROM] [format] infile [TO [format] outfile]|[OVER [format]]

A

infile # A 44

outfile %t X4

OVER 78355 A S

format WJPANL SAC Ik ALPHA, 43 5I37R —dE il =N R E R B A5 X SAC S

iR

convert from sac infile over sac

e
AN RF A S — i R o 55 — R . iz B & BT iread Mwrite a4 fir
BUC, convert LA, REZmSHEN TARESIE.

12.26 convolve

M %
WREGES SN IrA ESHER
ik

CONVOlve [Master name|n] [Number n] [Length ON|OFF|v]
[Type Rectangle|HAMming|HANning|Cosine|Triangle]

A

MASTER name|n 318 SC044 80548 SO 300, WAE ) Bl S
5 T s

NUMBER n ¥ &EHEHEH

LENGTH ON F]H/ 5 ] ] 7 B K e Wi FF 56

LENGTH v {TFFREE & KT &, HREERKERN v #

TYPE RECTANGLE X4 N H—ANMEE AL, X ST A 2 e %L
TYPE HAMMING |[HANNING|COSINE|TRIANGIE X446 W A XX 5

"
i 7 L
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convolve master 1 number 1 length off type rectangle

el
T AR RE AT, R EESSHC AR EFESHER. WRATFHA N
A~ SAC SCHE, Wl SRR N ASSCPES BRI SR . BRIAKIT,

0= [ seute-na

WEERENZ, LA P %GR REsE R, BEa#TH—b. WERITERES
TEAMER delta,

B ACE A W ] A ER 2 R, R AR A BOR5 S5 | —> boxcar pR%K
(AEHRGERE B A, T TP AR R RRuE) , fiE S8 H A boxcar Fi ¥
IR o

B

IIF

depmin., depmax., depmen

12.27 copyhdr

s
MNATH A SCPFAR i Sk AR B2 HLAb T A 3L
ik

COPYHDR [FROM name|n] hdrlist

A

FROM name MHNAFEF 4R name B30 il Sk B &
FROM n MWNAEHES n AU il Sk BrAE &
hdrlist %8 $l10 kL BAS R 51 %

SR EN
copyhdr from 1
]

2 11 FLVFUR A AT B8 — A SCPFA R Tk B A 2 A7 h A BT SO, 1E B
7FH 7] 4 Sk BERE AT AR 2 T A B
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il

TR HET ppk By A7E3CHE FILEL Srbfic 72 NN, 4 HCA 7781k B B T3 A1 T4
T ARK LR BRIC A HIE]E) FILE2 A1 FILES ot

SAC> r FILE1

SAC> ppk

SAC> ... use cursor to mark times T3 and T4.
SAC> r more FILE2 FILE3

SAC> copyhdr from 1 T3 T4

TRBARIEREL TR Z 30, B RIS ABC Hiffsk B & evla fil evio F|HABATA 3L
P, X SCPRA T AR & TR B

SAC> copyhdr from abc stla stlo

12.28 correlate

HiE %
THE A A R ELAT K bR R
ik

CORrelate [Master name|n] [Number n] [Length ON|OFF|v] [NOrmalized]
[Type Rectangle|HAMming|HANning|Cosine|Triangle]

TN

MASTER name|n i SO BOCS48 08 3300, BT SCHRE-S I SCEFAOR %
NUMBER n & #1145k

LENGTH ON|OFF F]H/ ¢ [E & KW 5%

LENGTH v {TF[EE @KW %, FReEKERERN v 7

NORMALIZED #2345 R E471H—1k

TYPE RECTANGLE Z5%  HAEREL, HSET X 66 ek 4L

TYPE HAMMING|HANNING %}4:4~% i f Hamming/Hanning pE%Y
TYPE COSINE X BHIE 10% B 2O H 454 K4k

TYPE TRIANGLE X454 % 5 F = £ s 5L

R
correlate master 1 number 1 length off type rectangle
e

B AV PR E NP IR NME S A B ES, R EESSNFTRITAfES (B
EFESHT) MK, BES5HSIRGH AM KR, 5HAESTHERR M X
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PR
PG5 2 [8) A0 A 5 pREE ST -
Cor(t) = / T et + T

HLAF 5 R R TS AT DATE I (AR I 58 B, % iy AE BRI TR 5 A R A S R
A I E R ARV R Z A G T R RL, o B iR H DA S 74 R 25 A DA
FEE o BERFERHTITRG, SR ESRI N 0 AREE RS, TR A R,
INJERETA I EAR S sR A3« OGN 5 R E S M R R R, A g s
LE/ L

MK (LENGTH 1e55) PAKZ%tH (NUMBER E5) s Sk A e ot <A
HITFEZ A ES. AT, IR KA

FEAIA AT, AR KRB — AL, mAGRIRERAT -1 2 1 Z[[], dtal A
P2 B LA 6 AR A

il

PAPAIAF RS = A SO 2SO 5 AT SR R

SAC> r filel file2 file3

SAC> cor master 3

AT DA I SR SR A R 3230
R PRI SO, B 1000 AMRFERGE . R M ICE R 10 45, &4
A 100 MRS, BXE R hanning %, IFHTH 10 AERTII R REL

SAC> r filel file2
SAC> cor type hanning number 10

NT A 20% BEE, ATDARE R RN 120 AR A BRSEh RAE F
0.025 (EP4EFD 40 ARAERD), MBS 3 Fb:

SAC> r filel file2
SAC> cor type hanning number 10 length 3.0

TN BTSRRI — B R R, TR PRI T EA O R A

SAC> r filel file2

SAC> cor norm # H—E AKX

SAC> setbb cc (max &2,depmax (abs &2,depmin)) # B A X E AR E
# EATMHRAK



depmin. depmax., depmen

12.29 cut

W%
S8 SCEE BRI v
ik

CUT [ON|OFF |pdw|SIGNAL]

i A

pdw FTIFEE LT E Hpdw
ON FIIF# LI EA KA pdw
OFF X P fa s i

§12.29 cut

SIGNAL %3 FicE pdw A -1 F 1, 0 a gi—#2| f J5—Mr%daE

i 7 L

cut off

el

cut ay R BRI R B 22T, HART A B B TR . RN, A B
LB, TEAE cut LRENMEEMHA read ayd. SHHR, cutim fyd2AE

L PATI BB AT B TR

AR G, MRS SCIR s A U I, WS pdw 5 LAY«

AN SR ARAERS — 2 A5 A [ 2 25 I 2 1) SCAF G T TR R B IR 8] 8, e ZBEAE BRAT cut RSB
Msynchronize fiy & FA SAFEAMFEMSHITZ], synchronize iy H 7 3
BRI S A S H W%, IR R R, AR E e BT A
3P, $hdT synchronize fig%, (i fwritehdr FHBEBUSHSLBIE A BIREEL SR, A5

FHT cut apd, FFEOEE, XHEA

il

EIRiDEEE

AR —RIUR BRI R cut arerE LA, B, e m s Bl -

SAC> fg seis

SAC> w seismo.sac

FLIRBEOCH T, AT AR AT
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SAC> r seismo.sac
SAC> 1h b e a kztime npts
b 9.459999e+00
e = 1.945000e+01
a = 1.046400e+01
kztime = 10:38:14.000
npts = 1000

I D 2 e ZEWBEIE, SFRTAMATATE T B

SAC> cut b e

SAC> r seismo.sac
SAC> 1h b e a kztime npts
b 9.459999e+00
e = 1.945000e+01
a = 1.046400e+01
kztime = 10:38:14.000

npts = 1000

IO 3 T

SAC> cut b 0 3
SAC> r seismo.sac
SAC> 1h b e a kztime npts
b = 9.459999e+00
1.246000e+01
a 1.046400e+01
kztime = 10:38:14.000
npts = 301

e

BIPCCAFIFARRY 100 R A

SAC> cut b n 100
SAC> r
SAC> 1lh b e a kztime npts
b 9.459999e+00
e 1.045000e+01
1.046400e+01
kztime = 10:38:14.000
npts = 100

a

BIPAIBHT 0.5 FPRIWIZN)E 3 AL

SAC> cut a -0.5 3
SAC> r
SAC> 1h b e a kztime npts
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b
e
a
kztime

npts

9.959999e+00
1.346000e+01
1.046400e+01
10:38:14.000
351

BIEE RS 10 2] 15 7 (HIXF TS E ) -

SAC> cut 10 15

SAC> r ./seismo.sac

SAC> 1h b e
b

e

a

kztime

npts

SEBIBEIR I I IAET 3 B, FAEEUE TR 3 B

SAC> cut b 0 3

a

kztime npts
9.999999e+00
1.500000e+01
1.046400e+01
10:38:14.000
501

SAC> r ./seismo.sac

SAC> w tmp.1
SAC> cut b 3 6

SAC> r

SAC> w tmp.2
SAC> cut off
SAC> r ./tmp.?

/tmp.1 ... tmp.2
SAC> 1h b e a kztime npts

FILE: ./tmp.

kztime

npts

FILE: ./tmp.

kztime

npts

9.459999e+00
1.246000e+01
1.046400e+01
10:38:14.000
301

1.246000e+01
1.546000e+01
1.046400e+01
10:38:14.000
301

MBI B T SO IRV FEL I, AT DAGE i cuterr Ay FILLZ BRI, FESCIFRY
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THRS GRS 0, FEEAN.

SAC> r N11A.lhz
SAC> 1h npts
npts = 3101

SAC> cuterr fillz; cut b n 4096
SAC> r

SAC> 1h npts
npts = 4096

A il
FI RIS SRR ] B SO s SO T . 2% ASCIT #%5XHy SAC U TERL

12.30 cuterr

Mt 2
PEIPR I B R SR DR B i
ik

CUTERR FAtal|Usebe|FIllz

A
FATAL Rp#e i iR 8 o
USEBE KSR U M2 SR B S 108 BN SO IR AN SO R
FILLZ AESCPEIT OG0 8] 2 i O RAE AR TR 2 SR S A B H Y O PASRAMA R T
M

R

XFT SSS FREFFEGAME N FILLZ, HAbREIAE N USEBE

B

XA 1 TR E S RE TER S R AT AR Lo DR SN i iR . L
S SR AR (EL eSS A SO R B AR E S, M RT AT SRl USEBE . 257 ST A Y

I i) i (L2 LA R i (BN T SO A (B B A P S R AR T SO SRR, T DAY
BISCAFE IS R R E S, s WA ARE FILLZ AESCHFRTEANE 41 0.

2N
{Bei s FILEL G a2y B=25 s, HIEhFIN A=40s, RE:FR) 0.01 s,
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SAC> cut a 20 e
SAC> read filel

WERIGE N 20 s, AT —MFRFAM. 78 USEBE BN, #EHEIGERFEN 25 s
(Bl B). #& FILLZ BN, fEHEZ RIFHEA 500 NZAE (5 A, 450 100 A55), #
ERIRELRFF N 20 s,

12.31 cutim

Mt %
[ RER S

CUTIM pdw [pdw ... ]

A
pdw ZHIBUIEE , 2% pdw
R
PR IR ISR of fset NI NHIG 0, WREHGSH EHAMMIAI N Z, WL,
RSHHA NN HE SRS H EM .

B
cut 4 BB, (UM EIRE BRI SCPEIEATLET, T AT i 47 o O B 0 R
cutm DUAE3E i 424 T 7 I AR B R

AT A read BEASCHE, SR cutim X NAEH B SO EREIATEET . cutim do7if
B ZAEERTE], PR DAL =ANSCPERINAT, RS A 4 MEEIXE Y cutim
2, WREANFHRAFE] 12 30

ZN ]
NESCFRR T cutim fir < UL A :

fg seismo
echo on
* no cutting
1h b e a kztime
* begin to end---same as not cutting.
cutim B E
1lh b e a kztime
fg seismo
(F o0k48)
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* First 3 secs of the file.

cutim B 0 3

lh b e a kztime

fg seismo

* From 0.5 secs before to 3 secs after first arrival
cutim A -0.5 3

1lh b e a kztime

fg seismo

* From 0.5 to 5 secs relative to disk file start.
cutim 0.5 5

lh b e a kztime

fg seismo

* First 3 secs of the file and next 3 sec
cutimb 0 3 b 3 6

lh b e a kztime

pl

R il
BTN SR ARG SR 8] B 2 2 S
BUGS

o PATZ A2 LA MBI ER NAFH A 2T OE &R (v101.6a)
12.32 datagen

W%
FEAEREAS BRI AT AE AT
ik

DataGen [MORE] [SUB Local|Regional|Teleseis] [filelist]

FiA

MORE 5§ A U FEA B T E WA P IHSCIR S - 2 s, IR ke 2 AU A

FEH IR B
SUB LOCAL|REGIONAL|TELESEIS %A i 7288 &4 128800}

AR AR

filelist FEAKESCIFSIZ . AT AT i) SCPF A AR S THI 45 H
B
SAC 2t T —SEREAR M RR R DASE I o ST, i 2 P BRI — A B AR A
REIRFINAF . FEE, &ayd Sread a4 REl, H2 ka2 MEFIRI AR H %
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($SACAUX/datagen) HHELCt:.

A EE T =R T, 4512 local., regional fil teleseis, 4 BIXFWiIEE. X
BHEMTLRE . AR A I T A AR SOt AT

LOCAL

% local SR ALEMINEY Livermore Valley, @—MU/MTCEMEE (ML=1.6), Hk
Livermore Local Seismic Network (LLSN) fficsg%.

LLSN #ilf —RFIE B B = m Gl RBREP S T 9 M= 0B auiEdE. &
PRI 40 Bb, AEFP 100 ASREES. GUSEE. FIEE. p SRR ST LB

XSO

cal.z,

cao.z,

cda.z,

cdv.z,

cmn.z,

cps.z,

cva.z,

cvl.z,

cvy.z,

cal.n,
cao.n,
cda.n,
cdv.n,
cmn.n,
cps.n,
cva.n,
cvl.n,

cvy.n,

REGIONAL

12 X = A 4 7E Nevada, #f Digital Seismic Network (DSS) Aricst. DSS & 1 £
PR U SERHT = Bl B E S TR 5 FPIFIRI A 300 FRHLEREME, MFb
B 40 RFEAT,

elk.z,
lac.z,
knb.z,

mnv.z,

elk.n,
lac.n,
knb.n,

mnv.n,

TELESEIS

ZILEFT 1984 4 9 A 10 H AEAEMINALEER Bureka Ffiifr, JH oA S (R i =
(ML 6.6. MB 6.1, MS 6.7), Z#iA &, ZEPEETHE T Regional Seismic Test Network
(RSTN) 11 5 Al iy o 45 AN gk (3L cpk Gl B ok, sdk &k
R B T ) o XA BERAR BRI 1600 F2, KJEIEHRERD 1 AR, P

cal.
cao.
cda.
cdv.
cmn.
cps.
cva.

cvl.

® ® ® ® ® ® ® ®d O

cvy.

elk.
lac.
knb.

mnv.

® ® ® O

PELEAVSE

S FBAREERD 4 SRR U

ntkl.
nykl.
onkl.
sdkl.

Z,
Z,
Z,

Z,

ntkl.
nykl.
onkl.
sdkl.

n, ntkl.
n, nykl.
n, onkl.
n, sdkl.

€,
€,
e,

€,

ntkm.
nykm.
onkm.
sdkm.

ntkm.
nykm.
onkm.
sdkm.

ntkm.
nykm.
onkm.
sdkm.

® ® d® @

§12.32 datagen
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il
MR R BIER T — SR EA A
SAC> dg sub 1 cal.z # BANRE Z HEHE

SAC> dg sub r *.z # REHELE Z 2 EKE
SAC> dg sub t sdkl.?  # /i 6 =024k

PR, IR S

SAC> dg sub 1 cdv.e cdv.n cdv.z
SAC> w cdv.e cdv.n cdv.z

TEG SRR, FEPHREXNEAIIR, LR EZ I, MR, AT AR write
A IR TR X — iy 2

SAC> dg sub local *
SAC> w delete /opt/sac/aux/datagen/local/

delete &I VEH & MR SCH2 il % /opt/sac/aux/datagen/local/, H
BSR4

12.33 decimate

M2
X LBOR A
ik

DECimate [n] [Filter ON|OFF]

A

n BERECRAEA TR n, B 0 SRR, o BUEVEREDY 2 3 7
FILTER ON|OFF {]JF/%H#iiR& FIR JE¥as

S (£

decimate 2 filter on

B

lHS fir % TR AR B A TIRORAE , BCRFER 1 n SRR n DB S ER— AR

2T WORPEZ G B BAR S UN npts/n Ao BERAEN T HISRIFRUE S 2 81 7, K
Tﬁ%il BORABCRFEA T, W PAZ R IATZ A2
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AR RAFE E BE -

WERAE S 2 BRI, H BRFPER KT RSN 2 5, WA, FORMELSE
ST AMRAE A e A E R R

AR MR, REEEFESHPFMASES, WE TR AER R
HE AR T R —2RRE S . XM H A T 2N K BRI .

ZA R T — AR FIR JESAS MR TR g i, DAREGR ISR AR 1 A T fiE
BUARE R, . AT FIR JEH AR BRSO T $SACHOME /aux/fir/decn 1, iX
SIS AR LIRS DB, PRE TRIGLE R BT FIR JER a8 I & e 0 i i o™
PEIEINTERAS , PR RCR AR SR 5 EAE R SN N L% A 2wt b (R AN
R (LLanZz &l m ), AT PASH] FIR 8R4 -

il
XPRAEBOR B 42 %
SAC> r filel

SAC> decimate 7 # BEFEETAH 7 B FIR BHBBELRARE, EA!
SAC> decimate 6

LB
npts. delta, e, depmin., depmax. depmen

12.34 deletechannel

HiE 2
MNTFH R SCPER 2 o BR— A~ s A S
ik

DeleteChannel ALL

&

DeleteChannel fname|fno|range [fname|fno|range ...]

A

ALL RN A7 b A s

fname R ST 3014

filenumber ZLHER ST ST . AN ST U2 1
range EHHERSCHSC-STEH, JEE AT S0, W 11-20
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il

dc 3 5 # M%%® 3.5 PxXH

dc SO01l.sz S002.sz # X B X

dc 11-20 # Mg 11 £ 20 PXfF
dc 3 5 11-20 S001.sz S002.sz  # il b b4

12.35 dif

W%
X R BEAT (R

DIF [TWo|THree|Five]

A

TWO i fi 5 224081
THREE fifi =S &08 T
FIVE #5081

iR (i

dif two

el

2% filr 23 I XA Y 1 22 00 R SE AR B Sl A ORI 25T 2 47 18] B SR A (4 Fr 7]
f?ﬁﬂiﬁ:o > B RS BAL B B B, R B SN B, PR TR 2 A ) P > B 0k
B idep MIH.
P22 SR

Data(j + 1) — Data(yj)
A

PR 2 T AR DI SR . IR a — M I EDR R E LY, SAC B4 P X
i AR EROR 1, SCPHEARITTE] B SEINAEASREE

=i (POPR) Z08

Out(j) =

1 Data(j +1) — Data(j — 1)

A
W S E R 2 — DR G — e R E XY, SAC R8s mBUR L 2, IR SO 4G
6] B 33— RAE 0

Out(j) =
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T (POl Z8EE:

. 2 Data(j +1) — Data(j — 1 1 Data(j +2) — Data(j — 2
Out(j) = ( )A ( >_12 ( )A (j—2)

BRI E R B RSP SRR E XK, SAC (] =R Z 0BT A EECEE
TASRIE, R RO 2, FF B I REE

B s

npts. b. e. depmin., depmax. depmen. idep

12.36 div

Mt 2
B SRR R R R DA — A H 2
15373

DIV [vl [v2 ... vn]| |

TN

v1 S E R DAY AR
v2 TSR E R AR H AL
vn 5 n SO AR L

R

div 1.0

]

ZLadd BRI L .
B

depmin, depmax. depmen

12.37 divf
M
A7 I — 1R R A5 — A1

itk
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DIVF [NEWHDR [ON|OFF]] filelist

FA

NEWHDR ON|OFF #5884 sy SCAd MRS SOk By . OFF Rnfili I AT
H R SO SR BEIX, ON SRRl ] filelist 0K BEIX . BN OFF
filelist SAC — | 3c 451 32

B
Z Jaddf ar A KA .
PRI

depmin, depmax. depmen. npts. delta

12.38 divomega

S
TENAR A TR A
ik

DIVOMEGA
el
R AR HL AR e 8 ol P
Flf' ()] = iwF[f(z)]
Hrbw=2nf, BIeREEBVIFERRIR AT A ] A BRI R .

BRA A DU SCPFIEA T A 1 SO AT AT IR E-RH (7 2 sl S R A . X IR R A 1
R B 2 AR (R, (EANE I T BU L R8s . e, BRI dif ard
XTI, R EERE T Fourier 284, It ar @AM A 73 ] PAZS B i 1]
SR R o

A AR -AR AL

Flf(z)] = f[]lfm)] _ A(wi)je(w) _ Afuw)ee(“)_”ﬂ

AR - A
_F [f’(:c)] _ a(w) {rz'b(w) bw) a(w)

w 1w w w

Flf(@)]

FETHS, HHERIILN 0 HRAIRIA 0 11,
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N/

SAC> read filel

SAC> dif # A
SAC> fft amph # FFT

SAC> divomega # Ao
B

depmin, depmax, depmen

12.39 echo

i
L A 1 ] )i
5k

ECHO ON|OFF Errors|Warnings|Output|Commands|Macros|Process

TN

ON|OFF FTH/ FPAF H 1) 5517 ] S e 3
ERRORS A& A7 2 A ) a5 215 B
WARNINGS A4 A7 AR iU 15 B
OUTPUT iy 4 PATad R H A i) 4 H A B
COMMANDS A AR iR
MACROS 7 3 B S d i 2

§12.39

echo

PROCESSED £ b 51 L iman & 8072 2, WIEESH. B &, LB

\

ARREL NIRRT R AIA
R
echo on errors warnings output off commands macros processed
Bewl
Ay SAC iy A I P E— 2 ] S 3 2 i B

oy = RIE HRRIHE . EEHE . BIIEE WA N =R KA

TSNP PATIY G 2 DA AL B %o ABS I a8 ITA I R S8 RE &

Bt

AREE NI BB oo, AR e i S fir o AT PAZY B X LE2E Y [1]

MIZ o

MIEA SRS ON, BERG S Bl AR TR, Hitiza o as
WA RKRAEN . BB RN 4 AR AL B 5 i iy QAT E S S ARA
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12.40 enddevices

%
FoAA R

EndDevices [ALL|Sgf|Xwindows]

A

ALL PR g% &
SGF SAC KL%
XWINDOWS X Window K% 0 &%

e

Z: I fin S -begindevices R .
12.41 endframe

IR

FM] frame

ik

EndFrame

L

Z: Il beginframe fiy2HIAH F A

12.42 envelope

Hik

A Hilbert 283815 0.2 R %L

ik

ENVELOPE

el

Bt AT IR AAT R 4% ek AL
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RSN s(t), AHAY Hilbert iG] H(t), FXMME T GHFERMEEES
C(t) = s(t) +i H(t)
SAG S AT LA “5eif-reil” 3w, walbAH “IRIE-MHA" FEAZoR:
C(t) = A(t)e'®®
Horpr A(t) B edi e, T AE—2R0R N
A(t) = /s(t)? + H(t)?
Fhilbert —#E, FdiSECRS DT 201, HAEEKE B EEE R 2 A B B IR A .
LB
depmin. depmax. depmen
12.43 erase

M

EN N ATYINES:

ik

ERAse

s

A SAC HEEARAER A R A A OL T X A A rT AT AR i HaxX A TEARE £

AT T — LR R EZ S A T RAME ] o 3K A X T80 T BR B S ADM i fRA
2o FERRIREAE IR KRB SORZ HIiE BRBER, XA SAEar @ S AERA -

12.44 evaluate

W%
Xt i B AR R 2 ORE

EVALuate [TO TERM|name] [v] op v [op Vv ...]

H op B PABCT i g —A>:
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ADD | SUBTRACT |[MULTIPLY | DIVIDE | POWER | SQRT | EXP | ALOG | ALOG10 |
SIN|ASIN|COS|ACOS|TAN|ATAN|EQ|NE|LE|GE|LT|GT

Hrf1, ADD|SUBTRACT [MULTIPLY |DIVIDE |POWER R[RAAMIA +. —. *. /. *x BH.
A

TO TERM %555 A A

TO name 2585 A AL & name

v O RAEEE. SAC TR BRI RIEE, B et T s A
op HARBZHEAEAT

iR (L

evaluate to term 1. *x 1.

el

XA SRR AR BRI ZGR AR . AARFRAX AR W E S MR E G408
X, AERXFE O T RIRAK R A8, AR E e, BERAAA RS Bk
fFo IWREPRN A AN P A siE fE ) B R . URm A idgetbb fir -l 2% AR
A -

il
— AR

SAC> eval 2%3

6
SAC> eval tan 45
1.61978

TR AN DA AL AR RO U S I D) E

SAC> eval 45%pi/180
0.785398

SAC> eval tan 0.785398
1

NIRRT RS AR T 2 SR A R

SAC> evaluate to templ 45%pi/180
SAC> evaluate tan %templ%
1
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12.45 exp

W%
XA IO EL (e¥)
ik

EXP

LB i

depmin, depmax., depmen

12.46 expl0

M2
XA ALCA 10 SRR FE %L (10Y)
ik

EXP10

B i

depmin, depmax., depmen

12.47 fft

Hik 2
X AL R AT S A 4
ik

FFT [WOmean|Wmean] [Rlim|Amph]

TN

WOMEAN 75 i 4o 2 4398
WMEAN AR AN & RIS
RLIM itk SE- FEoas =X
AMPH i A R0E-F A%
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R

fft wmean amph

Be]

LA R B HEAT B R AR e . Sy T PR S AR R TR TR, W

TR SO EATAN S APRIE R 580k 2 AR, LA 1000 A s I ] 781 S
2K E R 1024 A pi, HKBASE npts Bl B8R

PEATES U M A e e, KBS b ORISR IR, HAE N 0; delta SHifsCft
WREESR, BUE N 1/ (deltaxnpts); e SMIESCFIETHGIAR. b, e, npts fll delta
WIF(E B RA7FS] sb. se. nsnpts fil sdelta, X SC{ELEMURIE T AR B2 3]

A HEL AR AT B ) TSR T DA AR - AR DA s - il As =, Sk BAE i i ftype &4
YRR SO A%

TS5 SR RIS A B 4 AT SRUERTAREE” , AT 68 Fiplotsp it rf
R R

il

SAC> fg seis
SAC> 1lh b e delta npts iftype

b = 9.459999e+00

e = 1.945000e+01

delta = 1.000000e-02

npts = 1000
iftype = TIME SERIES FILE
SAC> fft
DC level after DFT is -0.98547

SAC> 1h b e delta npts iftype

b = 0.000000e+00 # b EH 0
e = 5.000000e+01

delta = 9.765625e-02 # delta=1/(1024%0.01)

npts = 1024 # 1000 -> 1024
iftype = SPECTRAL FILE-AMPL/PHASE
SAC> lh sb sdelta nsnpts # Y EME

sb = 9.459999e+00

sdelta = 1.000000e-02

nsnpts = 1000

B i

b. e. delta. npts. sb. se. nsnpts. sdelta
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il
B AR BT AR BRI RO 22 = 16777216 A~

12.48 fileid

e
Pl 2 PR SCPE ID S
ik

FILEID [ON|OFF] [Type Default|Name|List hdrlist] [Location UR|UL|LR|LL]
[Format Equals|Colons|Nonames]

TN

ON /R id, SRR id B s A E

OFF A& R3Cff id

TYPE DEFAULT #8304 id HBRiASER

TYPE NAME f§i fj SC{44 /R S04 id

TYPE LIST hdrlist 5 YA 3C4F id W ig R mSL B ) 3

LOCATION UR|UL|LR|LL 3ff id WiEniis, st b, Zbf. f

. AT

FORMAT EQUALS #%3~ variable=value
FORMAT COLONS #%3"4 variable:value
FORMAT NONAMES &= H 8L Bl

R

fileid on type default location ur format nonames

e

SO ID AFARIA RN BIARSCH: ID G4 . ok, b8, 5% S
] MRS SR T DA SR AR BIA R SO id, s AR Sk B B S— MR SC

1 ID, XA~ ID fxZ A[ A 10 4~ SAC KBS R M. I ID BALE DA KA U ] PAE
B/

20l
HESCIE A e

SAC> fileid location ul type name

MRS id, @ AW, L
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SAC> fileid type list kstcmp stla stlo

S id Rk B JE I — AN E T

SAC> fileid format colons

EFER I fileid iy bug, type AREM location. format [A]HHXE, W TFXE,
—ANMKE type, B — X E location fil format:

SAC> fileid type list knetwk kstnm
SAC> fileid location ul format colons

12.49 filenumber

RS
Pl 22 I SO S S
ik

FileNumber [ON|OFF]

A

filenumber off

]

MAZIRWUN TS, LRI STEA N A RS S, ATHRE S5 1 BT DA I S
S R E BT .

12.50 filterdesign

R
PR B R R R B, A HRIE . AL Bk B AT AE IR

FilterDesign [FILE [prefix]] [filteroptions] [delta]

A

FILE prefix 4 ) =14 SAC C4-HIHiI S
filteroptions 5 SAC th HAMRJERE A AH R, AFEDEN A AL
delta H ) RAE] B .
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7 =R kN
delta B {HN 0.025 s, HASEI A
el

Filterdesign A&l THAL xapiir (—MEITHCFIENAE). xapiir MILH
B R A S IR RS R RO . S B BT AR A
ik, SRRAEFTELIIIER, AEMEIFE . BRI

filterdesign MISCEW/n B uEBcAs BN, HESR Bl e i . . 7R (8 Sl
ar b, BT 22 R R LDl 2 2 BRI (Y

B = A SAC U4y Bk prefix.spec. prefix.grd, prefix.imp, H
prefix.spec Nixay " LRI AL, AHRIE-FHAA% X5 . prefix.grd
R TR E IR R, R RFA S FEEENR, XA 2R
SO, AHR PR IR BRI PO, BASEERRRALER, SR
A Hzo prefix.imp 2ifEFa) S0, A8k B AE 5.

FEiX = SAC SCPRift, P 5 KB B USERN . KUSERN B4

o user0: FyNHME. 1 /05 LP; 2 13 HP; 3 {5 BP; 4 % BR;
o userl: JEPARRAMAM. 1 {3 BU, 2 5% BE, 3 {5 C1, 4 {5 C2;
e user2: number of poles

e userd: number of passes

e userd: tranbw

e userb: attenuation

e user6: delta

e user7: first corner

e user8: second corner if present, or -12345 if not

o kuser0: pass (lowpass, highpass, bandpass, or bandrej)

o kuserl: type (Butter, Bessel, C1, or C2)

il

TR BT R T filterdesign a4 — i, HIABERN 2 Hz, N
e NGE PP A R MR B 28, Bt RAE AT S 0.025 s

SAC> fd hp ¢ 2 n 6 p 2 delta .025

12.51 fir

%
IS FH A7 R v S 08 0
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(573

FIR [REC|FFT] file

FA

FFT ifid FFT A yE N A FIR JE 4%
REC #IHW A FIR 4%
file {7 FIR JEB #0144

A

fir fft fir

B

et O B L A SE ) DFIR 52 B AR i I8 I il 28 407 YR 1Y

R AR R 377 VR B B O T AR B R BRI S R B A
P2k EAEAE Kb (55 il 27 AL HTAKE -

B b
depmin, depmax. depmen
G

ARHTT IR R R 02 4096,

12.52 floor

Hik
XSRS Y /M
ik

FLOOR [ON|OFF|v]

FA

ON FJJF floor FINIF e AHA AR HAY
OFF 3[4 floor #EWIFF K
v $TIF floor JEIFIF 5 H B A8 [H

iR (L
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floor 1.0e-10

Bl
MARGRE OB ARI, X F X A Y B, 2 HAE/NT floor BCEMMERS, WITEZ: EI KT

XEAEHCH floor WEME. floor SEH—AVPNIE(E, *TAREERXI Bz i
i

12.53 funcgen

W%
A A RO HAAE AT
ik

FuncGen [type] [Delta v] [Npts n] [BEgin v]

Hrb type 2 Ml PH—4

IMPulse | STep | Boxcar | Triangle | SINE [vl v2] | Line [vl v2] |
Quadratic [vl v2 v3] | CUBIC [vl v2 v3 v4] | SEISmogram |
Random [v1 v2] | IMPSTRIN [nl n2 ... nN]

A

IMPULSE (v~ [B] 7371 v i kv o £

IMPSTRIN nl n2 --nN 7E55 78 1 — R FEC AL 4 ik s £

STEP Prikei%h. HIEMEEEN 0, J5RBN 1

BOXCAR % BRI JF=02Z—EHHK 0, FE=4Z—HH 1

TRIANGLE =i BImME—AN Mz —EN 0, F_AMWaz—m{EM 0
evErims] 1, =002 —EM 1 LR E] 0, SJEuaZ—EN 0

SINE v1 v2 IEXEE. v1 FRiig, BAh Hz; v2 ZPAERBRAAA . 1E
SLEREIRIE S 1, WEEEMMSETE—A 2r W1 F = 1L.0n(27(vit + v2))

LINE v1 v2 SERE. #1550 v1, #8% v2, B vit + v

QUADRATIC vl v2 v3 —WRKEH vit? + vot + v3

CUBIC v1 v2 v3 v4 =KL vit? + vat? + vzt + 1y

SEISMOGRAM HiZEAEAE M . IAEA A 1000 40 (. DELTA, NPTS #I
BEGIN 30 X 1% A K s ToAL

RANDOM v1 v2 AFEHUTS (R g ) . v @ 24E s BT 51 SCR 4L
H, v2 @HTr=48E AR “FhT7, %M TERAFE USERO Hr | BRI AR
T BAR A DATERS J5 2E i — A58 AR R G BT 751

DELTA v WERFFWRN v, #fEELE delta

NPTS n &KL S n, LB npts

BEGIN v ERIGHE N v, e b
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R

funcgen impulse npts 100 delta 1.0 begin 0.

X T IE 3 bR RO AR L8R4 (B 20318 0.05 H1 0. —IR. k. ZIRERB) R 1.
FEHLPSIRCA 1, Ffrie 12357,

el

PETIEA G A8 T BRSO (RANDOM JEIUS AE Il ASCF) BIAFE, SCiF#4 Rl
HEREAL o AR R AOSIE & Bloiz AR A eR BT

il
TN A2 BT A AL AN AL

SAC> fg random 1 1 npts 10000 delta 0.01

12.54 getbb

M
ARECEAT B SR A B

GETBB [TO TERM'ina'L|f'ilename] [NAMES ON|OFF] [NEWLINE ON|OFF]
ALL|variable [variable ...]

FA

TO TERMINAL #7 %] &

TO filename FHEENE] S04 filename Ji5

NAMES ON #i#g=Ch “BfRE &4 = B EE”
NAMES OFF HITEI B EE

NEWLINE ON AT FIEEA AL B 5 AT
NEWLINE OFF #THIHE RS & 5 A 51T

ALL FTEI2Y 78 )2 st s &

variable 1T EJFF45 % 1 B E &

iR

getbb to terminal names on newline on all
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el

B M TR T B SR AR S A (E . AT DA FT EID AR 8 SR AR A B DA S B AR T EAR 5
] DA BRARAS B AT B ) 28 il SO SR A o ] DA 36 2 10— 2R 47 Sd SO A T
&, FFEERATF ISR, A5 fireadtable fiv QX A SCPFEE] SAC, 2ol it
(REEL R e

il

RBIRE AR E T — LB &

SAC> setbb cl1 2.45 c2 4.94

e AT A BT BT A4 -

SAC> getbb cl1 c2
cl = 2.45
c2 = 4.94

AHEAE AT AT EIHAE

SAC> getbb names off newline off cl c2
2.45 4.94

BRBARA — A GETXY, HATPAXT EAS SO T R e A e, RS R AT
PSSk B R X MY e ARAR SR 1wl H ok b A 3 B R IE T A, PR R XA
Y WME, RIS THE SRR — S E0e T X Le4 R Y SO SO

DO FILE WILD *Z
READ FILE
MACRO GETXY
GETBB TO 1 NAMES OFF NEWLINE OFF X Y
ENDDO
GETBB TO TERMINAL
READALPHA CONTENT P 1
PLOT

RZXA SRR S O XY i, BT, X EL B AR SO
N T RIS G S EATIX, o f i L E 0 3] A i) getbb fir - W2 .

12.55 grayscale

M

7 A B Y R P
AR T RAE SAC AT RS, B @ SR Utah Raster Toolkit.
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(573

GrayScale [VIDEOTYPE NORMAL|REVERSED] [SCALE v] [ZOOM n]
[XCROP nl1 n2|ON|OFF] [YCROP nl n2|ON|OFF]

A

VIDEO NORMAL %8 video 2:%°5 normal, ¥£ Normal #izCHr, &/ MEMT
AR AR, SO EMHE AR b H

VIDEO REVERSED % & video 5% reversed. fF Reversed fzHr, #H/)
HMHEREHR A6, SOEMHE R EdE R e

SCALE v S BHEH ELBIR 78 v, The data is scaled by raising it to the vth
power, /NT 1 PERFIFEIG . BARERA, KT 1 AR R s

ZOOM n Image is increased to n times its normal size by pixel replication.

XCROP nl n2 Turn x cropping option on and change cropping limits to nl and
n2. The limits are in terms of the image size.

XCROP ON Turn x cropping option on and use previously specified cropping limits.

XCROP OFF Turn x cropping option off. All of the data in the x direction is
displayed.

YCROP nl n2 Turn y cropping option on and change cropping limits to nl and
n2. The limits are in terms of the image size.

YCROP ON Turn y cropping option on and use previous specified cropping limits.
YCROP OFF Turn y cropping option off. All of the data in the y direction is

displayed.
S (1

grayscale videotype normal scale 1.0 zoom 1 xcrop off ycrop off

Bl
XA ] AT 22 filspectrogram iy &4 th KR, XA~y 2 BR i) SAC Fdlai
2 “xyz” P

HEE: SAC [/l T — ARzt GBI 2R Te Y, ARG HER SAC BFRFF. X
TRAEEREERERLAT, XA EAYER.

B il
R HAER R 512%1000
SLBEAS w ol

T iftype. nxsize. nysize
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BRI

SAC> getsun: Command not found. (7% Utah Raster Toolkit $2{t—2 T HFF)

12.56 grid

M5
i 22 I IR A AR 4
ik

GRID [ON|OFF|Solid|Dotted]

i A

SOLID ¢ M4k b sL gk
DOTTED % & WM&k ke Lk
ON 2l A%, HASERAS W A 27
OFF A2 /%

SR EN

grid off

B

Vi ot X A Y BROIIRS A4 . T DARE M xerid Flyarid 41 A4 bt 1l
MR,

12.57 gtext

Mg 2
il 22 e b SCAR R DA K R

GText [Software|Hardware] [Font n] [SIZE size] [SYStem system] [Name name]

TN

SOFTWARE % [& v fifi F #cfF oA

HARDWARE % [&] H i i A S04

FONT n BEHASCAZE A n, n TUEN 1 5] 8

SIZE size AR SCASA/N, ATPABL TINY. SMALL. MEDIUM. LARGE, jXitfisy

SCAR R IR RN AT AS F tsize Ay



%12 % SAC fiyd . 9221 -

SYSTEM system ZetFiA 1 245, FTPAHUESN SOFTWARE. CORE. XFT
NAME name {4 CORE 8§ XFT T R&ZIIEINFA 4, v PAEL Helvetica, Times-

Roman. Courier. ZapfDingbats
R
gtext software font 1 size small
)
B SCAME T IR PR SCAR R IIBE, RN FAFLAZ B TE s UORAFE R, DRI 7T DAAE:
EHEERE ZAEE A . RSO [ EE s BRI DA AR R 2R, (H2
WESE TR A . HErg 8 fm] a5 14 : simplex block, simplex italics., duplex

block. duplex italics. complex block. complex italics, triplex block. riplex italics,

R SCABE ) B B B SCA R Tie . R SCASEA [l e B ROT RTREARN TR,
PAGE I RE (T SCA 2 S EAEA R B e LR BRI . WR— A —
SCARRSE, IS AT HE IR R o Hode R R T B bR, [T 24
SRR HE 5B N AT DA A

il
HeFf triplex BRPFFHA:

SCA> gtext software font 6

12.58 hanning

RS

XFECE SN hanning %
ik

HANning

e

hanning B2 ORI ST TR . TG ER R (e (2N — 1)) T
& A

Y (j) = 0.25Y (j — 1) + 0.50Y (j) + 0.25Y (j + 1)

R Y(2) HEM T V(1) Y(2). Y(3) WIR{E, MEH Y(3) RHWEER T Y(2) BHEPA
LY (3). Y(4) WIAME, XWRHAEBIF-ERIRMER .

PSR TR IR, @ Y (1) ST Y(2) BUEHE, Y(NV) T Y(N - 1) 1y



- 222 - §12.59 help

il
B B

depmin, depmax. depmen

12.59 help

M
TEL i/ SAC Ay ITEAMITIRE(E B
ik

Help [item ... ]

HA
item 4 (EFEHE ). Bith, TRFPE%. 7 item A%, WE/R SAC AY#H5 B3¢
I
e
SAC BB 5 B SO $SACHOME /aux/help HgH, 4Lk g iz H g it
EBURH S A4 S B i o o dben 51) 38 HR A —T0 £ 3 R P AR VR S /R e e o, v o

Mt—BE, AP PgUp. PgDn. Enter. Z54%. 7 & scii@in. His A q iR
WA item A SCRY IS R T — item 1) 3CHY

ZN 1|
SAC> h # RERFHXBEHNAE
SAC> h r cut bd p # —RETE AN AU

12.60 highpass

RS
X SCAE Y. — A~ Je R kst e JE 8 4%
ik

HighPass [BUtter|BEssel|C1|C2] [Corners vl v2] [Npoles n] [Passes n]
[Tranbw v] [Atten v]

A

BUTTER /v F— Butterworth J&jay
BESSEL ) | —~ Bessel & #%
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C1 [ J]—> Chebyshev I iy s

C2 [ l—~> Chebyshev II JEJ 2%

CORNERS v1 v2 #EH MBS HHR v Al v2, BIREN A v1-v2
NPOLES n &HERECH n, ATPAHL 1 3] 10 Z [A]A 4L

PASSES n #EEIEFCH n, ATPAN 1 5 2

TRANBW v %% Chebyshev F4r 5k v

ATTEN v %8 Chebyshev ZJK T4 v

S (1

highpass butter corner 0.2 npoles 2 passes 1 tranbw 0.3 atten 30
B

Z: L bandpass fAH E P

il

N F—/~PU% Butterworth, Fgfafi=-h 2 Hz:

SAC> hp n 4 c 2

TEMZ G AR B ] —A> ZARRGE BA AR IR Bessel:
SAC> hp n 2 be p 2
B i

depmin, depmax. depmen

12.61 hilbert

ik 2
N A Hilbert 25t
[F373

HILBERT

(A
—ANSEFEH f(t) [ Hilbert A5 HasE SN
+00
nue) =50 =1 [ L%

H B SFRER.

AT % f) Fourier 454t —isgn(w) = —e™/2sgn(w), HMX—AME 54 Hilbert A5
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] DB A S5 S Fourier 454, SRJRTRDA —™™/2sgn(w), PR Fourier 25ff. RJ
Hilbert A4 fj— AT ZHE R XHE T4 § M.

AR IR E S5 A 201 & FIR JERASIEATIN TAEFASE L Hilbert 284, 1Y
FIR P82 i % #AR Hilbert A2 ) ik i B2 Hanning % 3RF5H . FEAIRIR, R4
PR ARIE IR A 1, A4 90 . Hilbert AR g 45 Sk A IR R IR (5 5

T EEE R, HHERAEAE R Nyquist SFAPHILH /NI A SR AAE Y o 5 2R AR AR
R T Hilbert Z8He (HCUIK FIIITEIRE ), WITFZSEXHE S A TIHORME . i FHi%Ae
e AR TANERSE Y, BT DAV S AE o S Bl A ey, OO SO BE AT B«

BE b, Hilbert A8 il PAMARIE BE X0 i1 38 fie/ MR AR (L, ARJ5 | Hilbert 28 #e—
AT ERIIRENE SRS, HiAs a2 s Hilbert ARHICIE T8 i/ MEIRAHAL

SAC #{it 7 Hilbert ZF¥ef s %%, W PAEFAE C i Fortran F/FHIHH, H#IES %
H libsac JF —75.

PR

depmin. depmax., depmen

12.62 history

s
FTE SR ATHY SAC ar 4%
ik
HISTORY
el
B2 A AT VBT AT A -3 s, WA T A AT 2 Dy s AN i i 4 -
o I HE WY
o In B n TGS
o -n HEHEEEE 0 AN
o !str ERFEIEMATAH str Tk a9
2N
FTE &I S5 36
SAC> history

HA a4 1t
PARBAAAE T, IERUSATREA R, Ho i d g, B s
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SAC> 1

BT ARaA

SAC> !'!

HA IR A

SAC> -2

BHE DA ps FFknyansd

SAC> !ps

12.63 ifft

M5

X HAE AT B B A S A

ik

IFFT

e

Bl SO b2 2 R AT iy AR U RS SO, AT DA SER- HE BB A A R - AR A% =X

ZaS M sb. sdelta. nsnpts AU AREEAE IR RN ATAS LRI AL . SRAE J I A%
P BRI AR . SREIR . R B BRT7 ] sb. sdelta. nsnpts i,

S
b. delta. npts. sb. sdelta. nsnpts

R il

Hl it fr avri o R B S0k 65536

12.64 image

W%
A A R B SR 22 R (8 1
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itk

IMAGE [COLOR|GREY] [BINARY|FULL]

A

COLOR|GREY £l & 5 & 1K FE 1
BINARY |FULL Z:Ef A IE{E 2B, A i — s, seEmis
B (EA A g

R

image color full

el

Hn A ARVFR P SAC = 2B HIH 8K A .

= YR T A spectrogram., sonogram B¢bbtk iy A, WATPAE A SAC A%
ZZERR . T DA A xlim Flylim PASR B R 2 BROR AT AR G i 4 $ids
ARG LA 4841

ZN ]
PA SAC v101.5¢ H#H7H contourdata “Aifi :

SAC> r contourdata
SAC> 1image
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X 10+2

X 10+2

K 12.2: image /~ & A

b
Egi: iftype (A “IXYZ”). nxsize. nysize

i} xminimum. xmaximum. yminimum, ymaximum

12.65 inicm

g

HORT PR SAC

inik

INICM

e

Wetis & FTUAZEAR R 2105 SAC A LELILRI S ORAS . B A7 06 3 ) P8 4 I
BRI AR, WA EURE K.

12.66 installmacro

M
2202353 SAC &/t A
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itk

INSTALLMACRO name [name ...]

A
name SAC 73444
e
Za A AV P A © BRSO T SAC )RR HF (${SACAUX}/macros) H,
A3 NES AT AGE A -
12.67 int

Mt %
AR R B B A T AR
ik

INT [Trapezeidal|Rectangular]

w7 L

int trapezoidal

B
Zetir - SRR SO X BRI T RCEA 7y, AT DAKL B 25 ) o el s A 45 1) o i -

R 24, R ARG OB SR A2 2R A idep, FHFEFIITE depmax. depmin,
depmen,

XT AL f(2) HBU BRI N

Yn Zzyn—1-+’%($n+4,—>$n)(f(xn)+—f(xn+4)), n € [1,npts — 1]

RN A -
Yn = Yn—1 + (xn - xnfl)f(xn)a n e [ants]

THEYIHDFHE yo = 0.

XFRFE RS, A SRR, B a g npts KRR 1, SCPRRGSKEBAS R b RN
AR

VAR EY, B L npts Rl b WA ST, (HIERED hAIR XTI S UL, B E 2 2
Bug.
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PR

depmin., depmax., depmen, idep, npts., b. e

12.68 interpolate

M5
Xt 28 1) A 26 ) i RS A T HR (AR BT R A
ik

INTERPolate [Delta v|Npts v] [Begin v]

A

DELTA v BEFRAERN vo BIirmmEsE (E-B) REFAZ, npts 424k, E
THRES b MEIEY delta WBERE, AR GBS T

NPTS n 5l S B G SR R0 n. IRISEEAZE, delta KAAE{L.

BEGIN v 1t v ATFHRHER{E , (R i SRR AR I IR] . BEGIN W LARI DELTA
o NPTS gei— i .

B

Zan A Wiggins 1) weighted average-sloped {77 ¥4 /A 45 1l B K e oy <6 [
Wb, DABOR S5 A P B AR (EAT B BT R AR . AR = IRARAIGE, 7ER AREA R 1]
ALATAENRAE. AR EPRAROREER, BIORAE, T S TUREIR AR, P PASch

{5 i decimate fiy4>.
DELTA AN NPTS Wil HAE R (] —A, & “F RN, Ware i g e .

BEGIN Hetfi i T4z il i AR (FE AL, Bl Alideut ay & b Ml e FRUEATHEG{E
A

il
e filea ZAF[EFREYE, RAEMEFEAY 0.025 s, S 7 RFELREPRIERIFE Y 0.02 s:

SAC> r filea
SAC> dinterp delta 0.02

HI T8 delta /NFEAHE delta, WRESBRENS, Al EHHE.
e fileb BllmiBCh 3101, ARMBLRFFHIEESE, HORFEAR 4096 4~ xi:

SAC> r fileb
SAC> dinterp npts 4096
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fEik filec RANAREIFAAHE, A T RFHEEHON RAERN 0.01 s 1S5 [R] B

SAC> read filec
SAC> dinterpolate delta 0.01

B i

delta. npts. e, b, leven

12.69 keepam

Mg 2

PR B A 1% SO AR IR 8 7
ik

keepAM

Bl

A PR B SCPFRIE ARy, R FFARBLE Y, OARMOAT DARF I SO PRI 0 e Ay
SERIEAEEE, FTRAH SAC W At Ay & BLEHRAE .

TS AT DA AR M- R A% 5l S B R s o 7 SCPRDASERT- E M U, T s
AR IRIE-A AR 222 FEAR AL

XFSL, HARME RS X AR, PR i &4 A IR IE SCHAL S npts/2+1 DR S, %
PRBG SR A SO IXY 0] PABR— &) s 1) 51 DX 40
12.70 khronhite

M
XIECE R Khronhite JE#
ik
KHRONHITE [v]
FrA

v B, B He
R

khronhite 2.0



%12 % SAC fiyd . 231 -

Bl
BT A RPN PIY Butterworth AGEHHIIEHA I BCTFIEOL, HA Y
0.1 He DRI BRI LALRFIZE (Re) OIS

PR

depmin, depmax. depmen

12.71 line

M
Pl 2 P i e 2
ik

LINE [ON|OFF|Solid|Dotted|n] [FILL ON|OFF|pos_color/neg_color]
[Increment [ON|OFF]] [List STANDARD|nlist]

A
ON FTIFLAIET, A Lsd
OFF XPHZ AL
SOLID MRS, HATIFLABLTTF K
DOTTED HUELAU LA, FHATIHLAIT X
n WELACH n HeHLE. A n BUERN 0 MFRAEHIZLS
FILL ON|OFF F]FF/ % i (48 7
FILL pos__color/neg_ color XA 0 EE AN a5 014
INCREMENT ON GAMHIRWA R 2 )G, &AL PRy iAs h o — 4l
INCREMENT OFF ASiAsgk 7
LIST nlist Pk %is) 3
LIST STANDARD ¥ & WrifE L5135

R

line solid 1increment off 1list standard

el

XA IR 2 B BT, BIRMAESE (B, Wn@i5e%) @R A scs. MignyLad
Merid &4l ARG 1R SAR A BRoC & B 2 A HAB LAY, FEAfseie & [
IRIXA A AR . AT AER R AL n WA EE A HAY .

A HoAb Ay A 0] DA 15 E on i HoAth 51T . symbol fiy4 Fl TR N s S a9 i —
5 WRTEE . color iy 4R (O B LA A& B (e 8E. FIT A 10X S8 J@ MEAR 2 kST 1)
USRARAE TS VR T DA BEAE BRI S _ e A 5 i (O 4 . 2R3N 0 AR 3R PR m £



- 232 - §12.72 linefit
W, 75 LIST #efifllsymbol fiy %A n] AR LA 0 AR, LR — K & R Ae 5L
e 2 S R s AT s

il

VEREMRAZAL YL, R 1 TR

SAC> line 1 increment

MBS R LA 3, 5 A 1:

SAC> line list 3 5 1

i Hiplot2 ZE[R—NEDE B2 fil =30, B—MUEHSRLTLFS, S MRa%%, H
SHES, BEATAK, TR

SAC> read filel file2 file3

SAC> line list 1 0 0 1dincrement
SAC> symbol list 0 3 7 increment
SAC> plot2

R IR IEE AR EALE, TEM IR B, AR, 0, DA (@ DI 28 (gt

>,

P

SAC> fg seis
SAC> line 0 fill red/blue
SAC> p

12.72 linefit

%

XY PP R TR~ TR E A

R

LINEFIT

B

e ARS8 Srmean S RAIFIRY .

RIS TR A S 2 B, A A S5 S B S R

« SLOPE: HZMI#I%
o YINT: Y fhi#Ren
« SDSLOPE: R4l
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o SDYINT: #RFEMIARIMEZS
o SDDATA: Hndbnift 2=
o CORRCOEF: %{faFAsiziy [a] i) AH & R4k

il

SAC> fg seis

SAC> linefit # ZMEIAE

Slope and standard deviation are: 0.00023042 0.0035114
Intercept and standard deviation are: -0.10165 0.048355
Data standard deviation is: 0.32054

Data correlation coefficient dis: 0.0020772

SAC> getbb # BEERETE
CORRCOEF = 0.00207718

NUMERROR = @

SACERROR = 'FALSE'

SACNFILES = 1

SDDATA = 0.32054

SDSLOPE = 0.00351136

SDYINT = 0.0483548

SLOPE = 0.000230417

YINT = -0.10165
SAC> getbb SLOPE # BFENLETEREE, FNZ bug

ERROR 1201: Could not find VARS variable SLOPE

12.73 linlin

Mt 2
WHE X, Y i &b AR
ik

LINLIN

12.74 linlog

W
BeE X NS, Y SRR bR

LINLOG
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12.75 listhdr

W%
B F5 E 1 Sk BUE R (E
ik

ListHdr [Default|Picks|SPecial] [FILES ALL|NONE|list] [COLUMNS 1|2]
[INCLUSIVE ON | OFF] [hdrlist]

TN

DEFAULT fifi fERIAAKBAS B33, RIS H A B Xk B &
PICKS ffiff] picks ScBe532, BIH -5 3 WA U 56 1 3k B &
SPECIAL fii I 1 P B /& Rk Sk B 51

FILES ALL % A7 e S sk B

FILES NONE A3 H:3kBr, Reknan 23 B BRIAME

FILES list 3135 SCRRSk B, Uist 2B i SCHm e
COLUMNS 1|2 #i g —/#41

INCLUSIVE ON|OFF ON /R4 A e AL BAR (e, OFF A
hdrlist 55 3k BAE 55 3%

WA

listhdr default files all columns 1 inclusive off

B

Z A2 Al DS 8 WSk B e, P AT DAGE AT BRIASI SR DEFAULT 51 4Bk B

1, 3% PICKS %I {53 B8 B 26 1 L By As &, {u35 B, E. 0. A. Tn. KZTIME. KZDATE,
PRI DAE & RS e SPECTAL et Bk i %51 % .

LR AL BA B . N ET S ASCKBAS B Y HIE . R LK BAS B
{HA undefined /s,

ZN L]

HRHL picks F3%, K APis] s
SAC> 1h picks column 2

PAFEH = PSR ERIA LB &

SAC> 1lh files 3 4

B SCPETT R M2 AU 1] -



% 12 3 SAC md

SAC> lh b e

E XM B S HIIRIRSIF

SAC> 1lh kstnm stla stlo stel stdp

R RO I AR SRS 26 -

SAC> 1h special

N JRTIEY Uh gy B8 B H oA -

SAC> 1lh columns 2 files none

12.76 load

e

FASNRGA (FE SAC 1y Linux A AT/ T A TR EASMY TAE)

ik

LOAD comname [ABBREV abbrevname]

A

comname M—MEEHAR AR —ASINBEREA
ABBREYV abbrevname w2 1fa5

]

Z A S P A SAC SN2 05 m 4.
5(14& .so U, SAC Rpka T A 3554 5 SACSOLIST EP ’JZJJ/u@jC#F
BHREAT AW IEE S, A SCEAZE R H. FX

- 235 -

& MEFAE S
X ANEE

K L) 75 P SCPF Y %

éﬁ@ﬁfﬂiﬁﬁra LD_LIBRARY_PATH 355, 4 SACSOLIST £#¢E, N SAC ¥

ffifl it LD_LIBRARY_PATH H{§E M ZAE S E S0 Libsac.so 134k,

libcom.so [ERE SAC ki,
il

— YA

BEARIFREAS R (5 SAC 7R 71 H SR M PESCHF Tibbar . so L k—4Frh foo [y

A FN foo BEE RN myflt:

% export SACSOLIST = "libcom.so libbar.so"
# Add the current directory to the search path.

(FhU4kss)
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% export LD_LIBRARY_PATH {SLD_LIBRARY_PATH}:.

% sac

SAC> load foo abbrev myfftx load the command

SAC> read filel.z file2.z file3.z

SAC> myfft real-imag* invoke command with its arguments,
* commands must parse their own args.

SAC> psp

Unnf G — AL S AR i - A 3L S E A -

Solaris::

cc -0 libxxx.so -G extern.c foo.c bar.c
SGI::

cc -g -0 libxxx.so -shared foo.c bar.c
LINUX: (gcc)::

gcc -o libxxx.so -shared extern.c foo.c bar.c sac.a

Hr sac.a A DAMARTEE] sac fOHL T A5
SAC KAy aMm a4

TE SAC WM A —ANBarS, W FLIPXY, FLIPXY Rf—PZ4~ X-Y ¥
SRR, U X R Y., XA TE ${SACAUX} /external H1f) Llibcom.so
Hr, [FEHAA FLIPXY BRAHE1E A Z% . T3 A FLIPXY, libcom.so WAi{d &5 7E
$SACSOLIST 1,

12.77 loadctable

e
FUVF I PHERS 2 P e — B B e 3%
ik

LoadCTable n|[DIR CURRENT|name] [filelist]

A

n FrifE SAC BRI T4, n AfPARK 1-17

DIR CURRENT M 47j E%ﬁ/\?ﬁéi% 2H H & Fen 2R3l SAC By H 5%
DIR name M H3% name HEABIG R, X2 AHIX e gext H %4

filelist P (& 30451 3%
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e

AT FLVE I PR T B B (0 5 e i s B SR SR DA AR R BT A 2
MBI . WIRARM DIR 21, SAC FFESEAE $SACAUX I RBIt R, RISEM
g TAEH s 54K

TE $SACAUX/ctables A 21 A~3¢ff, Hir—Ak gmt.cpt, HTHE SAC H4l S
GMT A XRAEE, FHob 20 NS =2%dE, MiZstesieak T, mimiis n B
1 2| 17 WREA Sed i 7o BARUEXT B YEIRANTERE , just try them!

12.78 log

L

X O B R (Iny)
ik

LOG

B

depmin., depmax., depmen
12.79 logl0

%2
KPR AT 10 HIERPE (logio )
ik

LOG10

PR

depmin, depmax., depmen

12.80 loglab

Hik %
PR ) B2
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itk

LOGLAB [ON|OFF]

iy A
ON|OFF #TH/ KRR TF %
R
loglab on
Bew]

XEFXPR S, AR TR B 10 ARRERTAL, AR IRIARHTITH HAR%:
Z 1A RS (TG WIAE 10 AR 00 v ) TSR i

12.81 loglin

M
B X RO EORR, Y Rl R AR R
ik

LOGLIN

12.82 loglog

Mk 2
WE XL Y i s
ik

LOGLOG

12.83 lowpass

%
XS B SCPE R — AT BR s A D 2

LowPass [BUtter|BEssel|Cl1|C2] [Corners vl v2] [Npoles n] [Passes n]
[Tranbw v]| [Atten v]
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TN

BUTTER }V ffl—4> Butterworth JEJf#5

BESSEL i Jfl— Bessel JE#%

C1 W fl—4> Chebyshev I Zlj&ylh s

C2 W ffl—~> Chebyshev II JEJ#%

CORNERS v1 v2 #EPAMES N v Fl v2, BIEREES v1-v2
NPOLES n &EWNECH n, ATPAKC 1 3] 10 Z [ H#E4L

PASSES n &EHIALCH n, FTPAR 1 5 2

TRANBW v %8 Chebyshev #4i 56 h v

ATTEN v %% Chebyshev ZEJK T8 v

R

lowpass butter corner 0.2 npoles 2 passes 1 tranbw 0.3 atten 30
e

Z Jlbandpass iy AR KB .

2N

N —PUH% Butterworth, A3 2 Hz:

SAC> lp n 4 c 2

TEILZ JE AR — A~ —AROAGHE HAA AH [ 35% A Bessel :

SAC> lp n 2 be p 2

B

depmin., depmax., depmen

12.84 macro

s
AT SAC I
ik

Macro name [arguments]

A

name AT SAC 3014
arguments 7 4S5
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el

Z%SAC 7 —s

12.85 map

e

A SAC A7 BIrA B SR A i — M & G ol /305 . IEA R G4 1) GMT
MR, WA AT 4T EARE — D FE S RS AT DARIE TR . SRS
FEHRN AL 74 PS 3, FRRFZ bR i, TR A — A2 il
K shell A

ik

MAP [MERcator |EQuidistant|AZimuthal_equidistant|ROBinson]
[WEST minlon] [EAST maxlon]| [NORTH maxlat] [SOUTH minlat]
[MAGnitude|REsidual|RMean_residual] [EVevntfile filename]
[TOPOgraphy] [STANames] [MAPSCALE on|off] [PLOTSTATIONS on|off]
[PLOTEVENTS on|off] [PLOTLEGEND on|off] [LEGENDXY x y]
[FILE output-file]

A
SAC Al AR 7 UL 1

o MERCATOR: #5775l Mercator #%5%

o EQUIDISTANT: #3202 % MIPEREMAEY , G4 ek
o ROBINSON: #5754 Robinson #4545, & H T A K

o LAMBERT: & F 775 VU 3 Rl R iy X

o UTM: i@ H##[5 Mercator (¥jASZH])

NIRRT E MR A X, A 5l DA S S B B R e/ MoK AL (A
REGRIE, XFERBE AR, OB RERERE Ll 5wl iR O T i i 57
Ak, B SEEr b AT A R b A A ) -

o WEST: HuJERiR/NEE

o EAST: MR KZE

o NORTH: HbEIfb R R Eh

o SOUTH: M H/NG &

o AUTOLIMITS: F afjuk &y Xk [Ha {H]

T TR I AR VR e 2 R S L AR

« STANames on|off: fEHb& 2l EG 054 [ZRIAA off]
o MAPSCALE on|off: feEHi[El E2:HHIE HLFIR [BRIAA off]
o PLOTSTATIONS on|off: £{ilMiERE L HFETHE BHAK on]
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« PLOTEVENTS on|off: 2l eventfile /S H1E K4 H B 2B FHA: [BRIAH on]

NI AR POARYEAS (BSOS R R AT S RN BROMER BT 75 R/
— 1

o MAGnitude: user0 i XHIFEFEL, user® #R, NWIZH{FFS R

o REsidual: user0 & X¥%&Z. W user® py4eHEE LA SR/ IE(H R
+ N -

e RMean_residual: 5 residual #1[F], [§ 7 ¥rAREEGEIEZ Hb

o PLTLEGEND on|off: 22ilHuEEH A SLIRZERIEIGI [BRIAK on]

o LEGENDXY x y: Z2HlEFImZaxt e, Bk [1,1]. (BT~
fa, HEACH inch, XK@ — N SHIRBHMEZE R Xrg K.

o EVENTFILE: 5 — 1 HHt&ny ASCIT sCA S, HALE THUSMYFAEIE, C
PRI A& AN S R . RATRO SRS A B A E IR B (B BE) «
B=FNVEERF S RMEE (LA, REE. ERRES).

« TOPOgraphy on|off: & TOPO SyFF Faid A 7 it ] v s b e Al R B
a2 GMT  grdraster.info BYSE—AHUIE SO, 2408 HIE SO i
BT IR . B @M $SACAUX/ctables/gmt.cpt, AR IOk
B H

o FILE: BRIARYH I SCUF44h gmt.ps, ARAT DA FILE $e3ids @ 044

ATLAMH SAC title fir -4 E Hu AR
g (i

map mercator topo off stan off file gmt.ps plotstations on
plotevents on

il
AT SAC fR ki — Lt il 1

SAC> dg sub regional *.z
SAC> title "Station Location Map"
SAC> map stan on
Using Default Postscript Viewer
gs —-sDEVICE=x11 -q -dNOPROMPT -dTTYPAUSE

xRl & 12.3 s, BRI AR S A, IR RS, =P
REGUE, FIEAKMBEAE, K/MIEHEAS . LROX A B E, i —4aT
PAFI T A G T /Y shell IS

BINEO Y, B gs WA PS 0. anfAE A PS Feas ik,
A] DAIE A AR AS 7 SACPSVIEWER SSCEE, Mol export SACPSVIERER=evince,
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-120° -117° -114° -111° ~
AELK K/} L

<
40° q 40°

38°

36°

34°

-120° -117° -114° -111°

Bl 12.3: map LR . Gyl

GIRLIE (stla) ARG (stlo) AATERENREE Lo WAL (evia) DARE
i (evlo) B XMHARE A AT T . I i S 7EMATOb I 2 54T, map 4
W D7 B RIIBA £ . 51U map JEAET 4.0 JARHY Generic Mapping
Tools, BERFTEAMS, IRARIEH GMTA0 THAEMRANLES FHFRIE R JUT SCPFRLT B
e,

- map WAL E A ATH TR gnt. csh gL T PTATDAR k
AP % SAC AT, BARLE inch, 24T DAEMIA 5L

TEMEH pscoast il LNy, SAC KA T -DU i, Mo 1 AUSRM0R R 7 %L
o AT DATE BIAS A8 Al 1) S vEH BE 1 i 2 S
12.86 markptp

M
W0 555 A 2 D I 2 P9 P e KU D
Wik
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MARKPtp [Length v] [To marker]

FA

LENGTH v &EENENKE N v 7
TO marker $& 5 RIBRIC LB T ORAF S/ IMEAY FITA BRI 20 5 S RABL BT X
(I ZMRAETE T — N bR Sk Berf . Bl ARIC K B marker FTDABK Tn (n=0-9).

i 7 L

markptp length 5.0 to t0O

|

B A SR A A 7 Y A B R U . P A R UG I, B e IR R 5 e IR
IR PRIEZE . LR, f/ME (BER) I %2 55] TO marker HrfsE R
WHEARIC LB, KM (W) ek B A st 20 & S8R A R — A bR e Sk Be . #x
RIEIE(EHRAFE] usero 1, kuser® HE{EN PTPAMP, NS FHoapf FTH T FAFET
RUBAHIG OO/, Wiz dr S8R5 AR S

AONTEOLT , MR E o BEAE S, A A mtw Ay S BCE R I B Ao . R, 78
WA T E B E T S 2 (sliding time window) R, Wsherny TARRER, &
JeRFR I v B I I 1) B (R AR O, R FRI S B N IR K IRIEE (R, SRS
FREEN v BIEEh & 1 A sl — 8l HHRZRIT st Wi ORI, DA,
HEN S R A A SR AL R E A UL, SRR 2 o RIEIE(E, f )RR
(] A i MBI A h e K —

Xt E 7 (sliding time window) MK, # stw WK ERT mtw K E, N
stw=mtw; 77 stw B E/NFETE, N stw=mtw/2,

il
BCE MR E] oSk BE T4 A T5 2 J8], H 6 BRI T Sl i [R]  RRT R Rl AR -

SAC> mtw t4 t5
SAC> markptp
SAC> 1lh t0 t1 user0® kuser®

BCEN R BRI 82 S50 30 s, BTG 3 s, IS EARCH T7:

SAC> mtw a 0 30
SAC> markptp 1 3. to t7
SAC> 1lh t7 t8 user0O userl
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PRI
Tn. KTn. user0. kuser(O

src/smm/xmarkptp.c. src/smm/ptp.c

12.87 marktimes

W%
AR — T B ARAS B I X SCPF A TR T
ik

MARKTimes [To marker] [Distance Header|v] [Origin Header|v|GMT time]
[Velocities v ... |

A

TO marker 7& kB T REEELSSRI05E— AN RTARIT . R IR
At 1]

marker TO|T1|T2|T3|T4|T5|T6|T7|T8|T9

DISTANCE HEADER {fiJfl Bty dist {CFIER T Em 5
DISTANCE v i v {F it s

ORIGIN HEADER ffifl 3k ER g2 (0) JiIT5Em 5

ORIGIN v i [l SR v BB T

ORIGIN GMT time ffifj GMT il k2% ]

time GMT WS/ REEL: 4R MG H . . 2. B, 2/
VELOCITIES v - WEMNTEMITRREEL, &ZalIEA 10 NEE

e 7 L

marktimes velocities 2. 3. 4. 5. 6. distance header origin header to t0

B
BN LSBT ARIZ AR, sk R R ), B DA B HE B T 4SS
TR T R A

time(j) gin + distance
ime(j) = origin + ————
J g velocity(j)

GERGCE AFRE TR ARIC
ZN ]l
BEBOA R RS, SRR 340 km, 55— MRFEIARIC Y T4:
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SAC> marktimes distance 340. to t4

Vet AR R4 -

SAC> markt v 3.5 4.0 4.5 5.0 5.5

BCETN S5 I A AR R T2

SAC> markt origin gmt 1984 231 12 43 17 237 to t2

oA S

Tn. KTn

12.88 markvalue

e
FERE SCPE R IR IERAME

MARKValue [GE|LE v] [TO marker]

A

GE v #ZInicH— R TEEET v i A
LE v #ZIRics— AT EET v i8R
TO marker JF{RAFEE AN ZIF IS AIARICLBL, marker WDABK Tn (n=0-9)

R

markvalue ge 1 to tO

el

ity 27 5 AW B PR S5 — ML P (KT /NPT il

$, IEHRECR AT I 2 Rk BRATEOU R, MR GRS, TR
Flmtw i 4B ERF WA )

il
BRI PE—AMERT 3.4 WRIHFFEERRAFAE B T7 o

SAC> markvalue ge 3.4 to t7

BOEM R E Y T4 J51 10 7, HHERE AN TF-3 1E:
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SAC> mtw t4 0 10
SAC> markvalue le -3 to t5

B

Tn, KTn

12.89 mathop

RS
PR A R AR I et

MATHOP NORMAL |MATH | FORTRAN | NONE | OLD

A

NORMAL|MATH|FORTRAN i [l IF %% (5 5V EAF 1 564
NONE|OLD i f # Ve e

R

mathop NORMAL

e
AP BA R R e IEEEOLT, FIEMBRIAR ML SE 2 2 HOMA R0 &
B I R g

101.6 Z HIHYRAS T, SAC FEHATABGE T IN B 5 AR SE S, BAFh R I
MZEB A AR A T T 5

SAC 7 101.6 ZJGRfAT, BOAMMIEFEARIER IR . MT 8R4 SAC T
R EA SRR, ATRERCRE T IHA DL PN . AT DA JEAS RIS DAE BT A R 058
FeliH HHBOEG N, OLD fLsed.

2N
IEF BT L e,

SAC> mathop normal
SAC> eval 1+2%3

7

SAC> eval 1+(2%3)
7
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IHA IRV ERF UL S -

SAC> mathop old
SAC> eval 1+2%3
9

SAC> eval 1+(2%3)
7

12.90 merge

2
ARG A A3

MERGE [Verbose] [Gap Zero|Interp] [Overlap Compare|Average] [filelist]

A

VERBOSE & -5 i 7 28 b ' s A 1 481
GAP ZERO|INTERP ] 4k B4 4f5 (5] . ZERO 3% 75 5 £i 4is (1] by b b =5 11
INTERP Rt Bt ] Wr Ak A 7 R i
OVERLAP COMPARE|AVERAGE Ui 4t #4585 & . COMPARE F/RxtEHS
(B I B A O BB A T HO e, 5 PRI ISE L 5 AVERAGE 3%t 28 28 i ] B 1A 1 4
P TP
filelist SAC — %5t 91 32
]
A A5 — RS )RR SB AR S A A Sk TEAHEERET, 2
TR BB SR G A MR kstnm, knetwk. kcmpnm, delta.

#E SAC V1016 Hi5ER TS T ¥edp 4, [T 6 0TI RERIT: 5.2 MU AT AR

1E v101.6 ZHIRA T, merge R MIATaddt ar iy MEMEL. Zar S S5 A7
A SCAFEAR I 505 filelist HESCAFIEAT A9, HLNAE B SCFRIIT AR 2025 5T filelist
R SCRF T AR IR 20 o DRTTAE S 22 A0 SO G AN SCPRIE, AR SE e Us — Bl
KA merge B, T merge H=BUE, MUAWIEI T,

IHiRASH) merge fir % HIE RN It HFEZWHIIT merge a4, HFTZA H AW
PTG SCAFR eI I -

v10L.6 ZJFHIHIR merge fird, SKF AT SR SR & filelist il 4l SCiF £
HRERASCE . HNAEHICRdE, WGt filelist RSl o filelist yas, WA
H AP RS BRI merge fiy 4 n] DAG HAT T A H AT T R e SO
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B OIFHIRARECZ FIEAERINE, TTDUEE AN S PRy SNSRI 5 B e
FUFAETA:, ATATRARGIAMTILA, FIM AR IRIR R ATER, s BT
BRI 1053,

2l

TR A

SAC> read filel file2
SAC> merge file3 file4

15 V1016 ZBIRINA R, AR BIELE R fled 5 filel &IFMCH filel, filed 5
file2 A MCHE fle2, BRI SCIE filel Al file2, i v101.6 Sk FRIA
BRI RE , SCfE filel, file2, filed, filed AIFRCHE flel, B PIAEHHL
SOl filel. BORERYIE B R R A RN, ESIBR I merge
4B A T A A TE B

FHEAGILHIRAR merge fir& i) LRI
AN AT R SR — P

SAC> r filel # R X
SAC> merge file2 file3 file4 # merge H4H X

SAC> w over

T—MEIFINE:
SAC> r filel file2 file3 file4

SAC> merge # B It W TR X
SAC> w over # AHEHXHENE filel

PRIk
# W EHE

SAC> merge filel file2 file3 file4 # & filelist 4= L{F
SAC> w over # BRE3E filel W

B
npts. depmin. depmax, depmen. e
BUGS

o filelist AXFEREESAF (v101.6a)
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12.91 message

W%
peesS EYSEUVEIREZS T
ik

MESsage text

TN
text HACETN A unffE EOCAS . 25 SUA PR S 5 [ S- kR
]

Bear 9 TAE SAC ZSC AT i RSB E B P, AR — A
A (BErEACIRACIR, AURGIFTR).

il
KBTI R

SAC> message finished
finished

BRI, TR B e B

SAC> message 'Job has finished.'
Job has finished.

12.92 mtw

T
B B Ay A HR A I R A] 7 (measurement time window )
12375

MTW [ON|OFF | pdw]

A
ON T 055 Hisf 1) f B 2T {ELAS 48 T O
OFF X PAJ N Ik 1] o e 00, 00 iy - F X6 B SO A T 451
pdw FTIFII RN ] 6 H- B E H O, Z%pdw —F
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WA

mtw off

|

SAC Ht WA 1 fir & Armarkptp FHlmarkvalue, 4 /RUEE mtw I, W 6r & 2ok
A SCFATHAE: MIE T mtw B, IS0 mbw B[R] & P RO AT I & a2
12.93 mul

Mt %
W SR R R R AT — A we Bk
ik

MUL [vl [v2 ... vn]]

A

v1 FeFEH SR AL
v2 FRE|HE A AL
vn FEH 0 SRR

S ¢

mul 1.0

B

Z:ladd BFH R BEI .
B

depmin, depmax., depmen

12.94 mulf
Al 2
TR ) — R T DA 5 — R

ik
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MULF [NEWHDR [ON|OFF]] filelist

FA

NEWHDR ON|OFF #55% #4E mU) SCA- WA SCA 3k Be . OFF 7R d FH N A
H R SO SR BEIX, ON SRRl ] filelist 0K BEIX . BN OFF
filelist SAC — | 3c 451 32

B
Z Jaddf ar A KA .
PRI

depmin, depmax. depmen. npts. delta

12.95 mulomega
s
TENAR A T A
ik
MULOMEGA
Bewl
AR A HL AR 8 P
Flf' ()] = iwF[f(z)]

Hrpw=2nf , RIeREHER AR AT AR R R IR R
PR DO SCPFREA T B, 1% SO AT DA AR AR 37 20 o S - R P 28
A A RIE-FH 2 -

FIf' (@)] = iwF[f (2)] = iw(Aw)e"™)) = (A@w)w)e" /2
SR R -

Flf'(@)] = iwF[f(2)] = iw(a(w) + ibw)) = —b(w)w + ia(w)w

LB

depmin., depmax., depmen
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12.96 news

i

KR T SAC [—Lb(E 5

Gk

NEWS

]

HSE RS0 S{SACHOME} /aux/news [¥) N 45 5575 51| 4k
12.97 null

M2
il 2 22
ik

NULL [ON|OFF|value]

A

value KPR 2 (B value
ON TR P I i) 23 (B I
OFF kP2 [N Y =3 fE e 1t

WA

null off

B

AU, BdE P AELERr, B A HBE, O 2800 R IR,

H—ANBUEME, —HkULZ 0.0, -1.0, -99. M AR IR SEELEIR /R . null
Ay SRV P S (AR 22 I AN R 2 A

il
WEAHHR-1.0 HATH 2 (HBE -

SAC> null on -1.0



%123 SAC ;4 - 253 -

12.98 oapf

%
I R AT
ik

OAPF [STANDARD|NAME] [file]

A

STANDARD {55 2 BOCHHH G RSP id. FRIESCH id @8 T kB
PR G4 ARG AL .

NAME {§iff] SAC SCPE4 REFFRIE S id

file SHTTFI TR IEAIRBOCHE , MRGCIFE Z40E, WILHABHTIE, 3
A TS SIS

R

oapf standard apf

e

AR HOCE AT DAMES B 3 B (apk ) AR A TARH (plotpk ) fiiy 47 A 1A fa] BRI P42 .
BRI S SR —47 o XA SR BN HE AT RS D30 id. — =M
BUid, FRAHAE R . 5 HRU IR B2 DA S — 28 U5 R . X 88E TR 80 MFEAFR . S id
s —SEARIERY S B E B SO 4 . FRIEIR IS GMT i 8] i IRl ds . X MOt T
PHERX R a0 apk B ppk TR ERET. XAFFEC 4 DARIRIRE, AR 79

) LA R FAFAR X 24T, QIR L MR IR A (Y 2 Rt A8 80 41 AJS ASF I
Bro —ATiEmRKEEN 2000 FH KRR ARERAIT

12.99 ohpf

%
FITF—A HYPO fist itk
ik

OHPF [file]

A
file ZATIFIISCHFEA - ARSI CZATAE, WIFTIHFH-REHT 0 R AR N 2 SOOI R
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iR

OHPF HPF

Bew

SAC 41y HYPO FEHFEICCERT AN TP HYPOTL DA H A AL {4 & LA e 1Y)
. hapk Hiplotpk 735H) AR BUE B85 AX T IFRISCIE A, XA S AT A
Mchpt KM FTIF—AH HYPO X4 B3 KM R— A E 23T . f1—4E
ZAEER) HYPO Ul 2 B SR S B fE—17, X — A7 A — RS4RI
10 /2 HYPO SUPFRISS ARG, MR G — 17 f DR S IR e B, &1k
SAC .2 H B KMEME LI TR Bt FE0FIFFREDS Fiwhpf iS5 AFRAHFR I
S

12.100 pause

RS
FORfE BB R s, BB Ak AT
ik

PAUSE [MESSAGE text] [PERIOD ON|OFF|v]

A

MESSAGE text {5 AR E| A umf) SCAS, UM & M55 FhE ok
PERIOD v {77} period SEWi R EEEHII K E N v 75

PERIOD ON {77} period BEI{HAMASEIFRIKIE, FIET AT, SAC &%
Bl AR 5 B s iR AT

PERIOD OFF X[ period I, iz kA, SAC KFEH{5 B 2 2 bk
NDER:

R

pause message 'Pausing' period off

Bewl

T HARRER 5 SAC LICFRIAT . HiIRtr o PITI, SAC KA F B2 K. &

15, SRJE SR P i B R B R I ) S o . Y ARAR BT ST — N A 1 i
IR ALEZE SO A T PR AR EE
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12.101 picks

M
P AR IC Y 2R
ik

PICKS [ON|OFF] [pick Vertical|Horizontal|Cross] [Width v] [Height v]

A

ON|OFF $T9F,/3PIIbFic i &
pick SAC 1 SEHAIFFEA Kk B4, TTRAR 0. A, F. Tn (n=0-9)
VERTICAL 7ERHARCASHBEEL, FRics TR ERmE Ty
HORIZONTAL £ R Bt i [ A0 5e A AR kT2, BRiC & 1 T4 Lok
.
CROSS 7ER{ARCAL ST TIL, FERIE AR S AL Bk P2
WIDTH v BRI SN v, b FE R o B 96 1 1 He
HEIGHT v WEE AN v, Hrb s B o5 PGS B He

SR ¢

picks on width 0.1 height 0.1

BRI VRG240 & VERTICAL
L

Vit APl SAC 2 ERTIARICH TR, KU FRRCAR R T AEAEIN. Sk
B UFTIF RN, A ST I R 2 2 T LA 208 2k
I HAERA—MRTS . FIEAR A 8 FRRILEA R . LB RT KA, KF, KO

PAK KTn 23502 A Fo O Fll Tn I TEIARICAS « WERARICA AR E S, WIFREA e kB
AR MR AR R N — SRR HE . — AP

Pl
PARZ X £ BRBHaIFRIC T4, T5 Fll T6, FH-EtAR Az YR ) e o A T 2

SAC> picks t4 ¢ t5 c t6 c w 0.3 h 0.1

BUGS

e height ¥EWiX} VERTICAL FEH L TRL (v101.6a)
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12.102 pickauthor

e

HF SAC MN—DHFE XS SO AEE SR (BT RER MG E) , BifE%
AT LR AEE 513

itk

PICKAuthor authorl [author2 author3 ...]
PICKAuthor FILE [filename]
PICKAuthor PHASE [filename]

B

authorlist SAC i F i A Q@ 1E#E 5%

FILE WUR{EA T FILE &30, SAC KM% X Bt R 5% k&% 3
RSB A AT B ga i, W SAC KR ReGX N & 1 3CfF, 50 SAC KR4
P Tpickauthor FEHURITHI AR U4 . AR 344, W) SAC fii ]
$SACAUX/csspickprefs

PHASE 5 FILE JETUAHPL, HA—DIEE2 i SAC BEfEE L BUE &5 B

R

pickauthor file

Bewl
pickauthor fflt T —FiHEar &47 L E RS H AT k. Honl UHFAEar S A7 5 A

T FRGEE, S8R SAC N—NSE M EERE T —A. B2 X TSE N
£ 8., Z#Fpickprefs DL Jreadcss.

HR AN S B AE B S vk DX P B T B S, B ATE SAC Gnf X RE A
B T RE BB . (ZEoh X5 B AT A i listhdr Alchnhdr #57 )

Bl WRAEHFIFESE “john rachel michael” , H: H—2e 30 (4% Freadess iy i A, —L
FIBFATRELA author=michael A . (HFATREA 2R B0 T 3445 R ARG BOL
YEF 2, FMAE CSS HfER FBAE SAC X P IFASHI) . WRAPFRSEHER T
pickauthor ay4H B WAEE5F R “peter doug rachel”, #KJ5 readcss more A H
Z 3, A author=michael SCAFREA, TATENAE TSR X % A michael 1
EEIFEE R T XA T BE 544 Ho & BT BARTA I BEDLIE 25 . 25
%2 pickprefs,
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12.103 pickphase

M

HIF SAC M—DHE LS5 S RS IR (BATREREH(EE), SIE% i
Fr B AR

ik

PICKPHase header phase author [header phase author ...]
PICKPHase FILE [filename]
PICKPHase AUTHOR [filename]

A

header LEZFHE4: t0-t9

phase X T25 H 1) Sk Bz 50 146 U R AH 44

author 1§ SAC VEFHIZR, NHEALEIRWEE, S&2 -

FILE WRMH T FILE 33, SAC KHMSE S BUEMSIE . WRS% 30t
S ABAE AT AT Ega iy, W SAC PR BUX A8 1Y S, B SAC Feiids b
— AT pickphase BEHURITHI AR SCIFA . WIERAS 1 SCF4, W SAC fii ]
$SACAUX/csspickprefs

AUTHOR 5 FILE WAL, H7— Ik nir SAC SidsE i Sk BL s
El

iR

pickphase file

B
pickphase M TIEan 47 LB &S % 0. HAT DA TAE G A7 52 s e i L B/ 7=

MHEEERE, 835/ SAC M— 1S F U EEME T —1. B2 XTSH NG
K., ZJlpickprefs DA Mreadcss,

I AR AR R b XN i ] P T 2% 30, IR AqE SAC Gl XA il AT
FRHCR AT RERE M. (P IXAY(5 B AT LA idlisthdr Flchnhdr &%),

Bl AR LS A R pP af PKIKP 2AHRY SAC PRl @ BEA RS, PARIFRIRE
4G pP PAJ PKAKP, JRAX SEFFHCRF R BIAE T BfEIARICH . 412k pickphase 7EF
JETRAENHRF pP PAS PKIKP MAVFRIZER HRER, A84 pP PAK PKIiKP ZIRFRFA LM
CSS AP, B2AE N H AR pP A1 PKIKP FRBCREA Tn I EFRCH £



- 258 - §12.104 pickprefs

12.104 pickprefs

e

HT 0 SAC B REEAF /SR i AB s (Filhn CSS. GSE. SUDS-) A
B AARICAS & TO 2 T9, #X LW OFF (HARAS), WZA S B AR LA N
SAC FER A S Z PSR — AR B, WX STk ON, SAC R fireadcess fiyd
TR 22 Sk

ik

PICKPRefs ON|OFF

A

ON 7 SAC it S SCAHFEIH 5 L CSS ZohIX 5% 5] SAC ZnflX. Boif
T B (7 TR Sk B B 2 SRR AR

OFF $57 SAC 461t 2% 30k, MAL T COHIRT 10 MM, XA REA,
B AVFH P —47E PICKPREFS ON I JCyATE 2 AOTA T

w7 L

pickprefs off

B

MIAS 0.58 FFUf , sac2000 g AL B vh X - — MRHE SAC SCwg b, —
ARG i CSS3.0 SCAFAE . B T CSS Ftla 22 b X A5 32 Huan CSS. GSE, SUDS 45
X B XAE ARG TN AR 55 « WA G2 o DX R A5 R T LA i 45 DABE A - COMMIT
ROLLBACK, RECALLTRACE. H P& X 1) —A s @5 2 M sh s CSS 2|1t
FHERSF) SAC A& AR T SRBURSTINE 2 T, XA FBHE 0.58 JiAS Hil Lt
WHE T —AFRA csspickprefs (1225 U5 ARYL . XA SCHFTE $SACAUX HER, ARA]
PAESREBAMBEREE . HEZ KT csspickprefs ({{EE, Zllreadess fird. KT A
HEEBINSEZ Y, SFpickauthor Bipickphase.

NS5 SRR B R R BIAE S5 S sliAE fiy 4 pickphase, pickauthor Hii A
RRRMI BB IR . eAgilii, sR—A~ CSS Bl —4 pP I, AEFHRAT
P S Fis 2 Oracle #dla )%, I pP RAESH XAF €, B2 st A 2 0IE pP 7R
HRH. pP EARFEEA SAC iy CSS it X, (HREASHAT] SAC Hngm X
F, WASZHIE SAC fiy%-. Bl Al writecss a5, i n] g COMMIT
(i@ PR/ E ot A

SAC %3 i DI U I P 581 2% 301 A 0.59 JiAH, BRI CSS ZnfriX
HAEBEART 10 ANA R IE SAC Zh Xy, X ASFrar R, A A
SAC &S %H .
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12.105 plabel

M
SE S AR ZE SR 1
ik

PLABEL [n] [ON|OFF|text] [Size Tiny|Small|Medium|Large]
[Below|Position x y [a]]

FiA

n WESE n NEAREREN, AE, WHER—E RS 1

text WEIREMINE, FHHTFFE RS

ON FTHFil FIARZERET, (HAS AR RS SOAR

OFF X% IR 25T

SIZE TINY|SMALL|MEDIUM|LARGE & ¥l 3@ i 47 25 1 3 4 R ~F. TINY,
SMALL. MEDIUM, LARGE 43#l32/Rk—47 132, 100. 80. 50 NF4F

BELOW R AR AE Bl — R 1) N T

POSITION x y a & XiZASHAIE . Hd x f(BUE RN 0 B 1, y RIBUE R 0 3

R (—BEh 0.75), a JEAREARRS T 7K -5 1) WA 1 Tkl 1) £ J5E
A

BINFERK/ND small, #3251 F0EHN 0.15 0.2 0.. BHAHAMAREH A E A - —
MR T

B
PR FUVFIR 3T R 22 PRl i -5 SGE 2 BIRRAE o VR AT RASE SR INIRAE (67 % ST

ARGE . SRR AR D gtext iy, AT A title, xlabel, ylabel 4,
BT I Am it A S AR 2 o

il
NEEEE L — RN R%

# AT

SAC> dg sub local cdv.z

SAC> plabel 'Sample seismogram' p .12 .5

SAC> plabel 'from earthquake'

SAC> plabel 'in Livermore Valley, CA'

#OMELT AIARE

SAC> plabel 5 'LLNL station: CDV' S T P .12 .12
SAC> p
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BUGS

o text WG SFERE (v101.6a)

o text WG — TR HAN (v101.6a)

o text RHEPA on Bf of f Jf3k, SuiRfRE AL on 5 of f, Fi& SEE LM
BHRR, EESEANERFZE (v101.6a)

12.106 plot

g

431 B 4 1 LT

ik

Plot

e

FEABCHR SR BIAE I 1ot R0 K D tcvport Alyvport Y. BAMEIBAY Y 4

I e (e, T DA ylim FEhERE Y RhAOTERE . X RhAgTE R txlim 6y 4%
o AT fileid a4 5K PR SCHF 1D, B AT PAM picks Pl I RIARIC Y 2R o

SAC &7EfKE Z MGl 2R kR, R ST7E Lkt Waiting HSERHRMY
WL o ARFT DA AR 2 AR T —5KIE, KB go 5l g A RANEMEHb 2 i 42 T 1 i A S
fF, B T k1L 8 k TRAH IR R A Se

12.107 plotl

W%
il 2 b2 e
ik

Plotl [Absolute|Relative] [Perplot ON|OFF|n]

FarA
ABSOLUTE|RELATIVE 4%} /%2 E R
PERPLOT n 33Kk [E E2xl n 430

PERPLOT ON #3KEZ: ] n A3, (4 n iYIHME
PERPLOT OFF JJrfy 32 filfE—5K Al b
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iR

plotl absolute perplot off

el

plotl T —RMLHZANPIE, S BOEIE—A X 4, B4 894 8 Y
o 2B E RSB PE  (xvport Fllyvport) o 48— BB R/ d A R/ A
e miep R OB ECH v . 22 R XORTER T AR EE R (xlim) AT DU S5 EUEK ER
EEBIY . EEAST IR Y BT R ol SRR (E e Bl T A i ylim 4 H D3

AP X HhiE, & absolute fl relative HifZ2EER . 7F absolute fixt
T, PR e BRI X B 205, R X SRR AR T AN E S B2 ARG FE
relative BT, B ok BOCHTT IR TR 57, X BFE Ry 0 B i K] 22
(A ST S AR B (R R A B R A e KR ) 22, Rk e—b) , BANBOEA X Bl 2 a8
TR, RF TN E SR Z], SAEEIFPA OFFSET: xxx B AR .

il

TG TEH LLNL DSS 19 4 1~& 3 Elko, Kanab, Landers 1 Mina 5% 2 1 3£ H
VUER I — A HIRE . S Ta) S K 2R i 4

SAC> cut -5 200

SAC> read *v

elk.v knb.v lac.v mnv.v

SAC> fileid location ul type list kstcmp

SAC> title 'regional earthquake: &1,kztime& &1,kzdate&'
SAC> qdp 2000

SAC> plotl

12.108 plot2

W%

P AN BOR R 2
ik

Plot2 [Absolute|Relative]

A

ABSOLUTE|RELATIVE 4% /A %} 22 F
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iR

p2 absolute

Bewl

PR A PO B 2 R — 2 O, e BRI XA Y . xlim Flylim 4%
il X B Y BhAOYEE, ARG ERTEE , WARSE T SRR E RS . TR
PR EREE, ProAl 2 fline, color, symbol, width Sy AR BEEA RS
M, BRI AL E hfileid 57

ZAEAE R X Hint, # absolute fl relative WFhZ2EIFR. 7F absolute =
T, R BOR AR BT 200 5, B XSRS T AN E S 2R TR
relative BT, Frf 8k O IR R 57, X iRy 0 S K a2
(I ST S AR B (R RO A B R e KR ) 22, Rk e—b) , BANBOEA X Bl 2= a8
FraG 2z

Hplot Fiplotl “AN[a], plot2 FJPAEH: H T2l SC . SEi- e ipag s g pi 2 6k
SRR . PRI O B 2 T A RG-SR 1, AR5 B 2 . i s 2
relative Bist2 &, TEHIR, b, e fil delta 43k EHh 0. Nqquist S DA K5 %
B F df. SKBHE depmin il depmax Kif4s. Splotsp L, #F x1lim off, LERFM
df=delta Z:JFhf, MIE 0. Fxlim Biylim FEFCHRAS 0 BRI BIgAs T, Sedrefi
H plot2 2K Hii A x1im off f1 ylim off.

i WA P R IR I [B] 2 81 SCHAERIE SO, HZ I 8 relative A, NI TE]
FPORFAZERIAR 2 TR, 1 SRS DA 2 [T 22 ] o AR A 55— 3
P, PRI AT R SO AR I8 S 22 P 2 ] 8 5 28

il

SAC> read mnv.z.am knb.z.am elk.z.am
SAC> x1lim 0.04 0.16

SAC> ylim 0.0001 0.006

SAC> linlog

SAC> symbol 2 -increment

SAC> title 'rayleigh wave amplitude spectra for nessel'
SAC> xlabel 'frequency (Hz)'

SAC> plot2

SAC> fft

SAC> x1lim off ylim off

SAC> line 1increment list 1 3

SAC> plot2
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12.109 plotalpha

M5
MBEELBEN PR B SO R) AT R Rt 22 ) o
ik

PlotAlpha [MORE] [DIR CURRENT|name] [FREE|FORMAT text] [CONTENT text]K
—[filelist]

A

MORE K AR SCH MBI WA 2 S0 2 5 . AR XA, B SO
WAEP B E . S Dhread 4

DIR CURRENT M Y47 H & se G2 il i fy S

DIR name MICEIE name HselOf 22 M Brg SO, HRT DU AT Bk 28 % #% 1%

FREE D\H WX (A0 REHRE ST B BEBOF2: filelist o %5 S

FORMAT text DAREMREEHOF2 ] filelist o % scff, w0 T text

H
CONTENT text & X filelist FE AN F B L. text BE LS Hreadtable
filelist FAFECFRCPESFR, HTAO SR SCEA . 4axt /AN AE . @A .

(e EN
plotalpha free content y. dir current
|

ZFreadtable iy A KU %45 readtable Z JgHplot AlE, K AERFR
TERFA B S L2 IR

Zil
IR AR XY B, EL AR R AR

SAC> plotalpha content 1p filea

12.110 plotc

e
AR SAC T FIBI 22
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itk

PlotC [Replay|Create] [File|Macro filename] [Border ON|OFF]

A

REPLAY H# B/Rse il — MO SFFER SR, T SCUR R L
CREATE A#—ANHri Sof ek 22

FILE filename H#7 R/RsiB]@— D30 WRA S SO WEE ] _E—> S0
MACRO filename B /R 8#—N%

BORDER ON|OFF T3/ 3 B 1 A

iR

plotc create file out border on

B

XA LEAR AT ATERE—> SAC el Q@ — T oWk S r E0E. & BB
AN CE AT B ARTE AR AR B B o ] DA 7 2 g L
BEE—A B (. J7) s AR —AEE. SUARCCEIE T H AR hln i,
WA TFAFIUE TR HIAEis. AftsEE. e, 208, £ gk, I, &2
FTSCE SR TR -

XA i 422 1 HH A T AT AR M, 2l A BB i A i 2R3 DA i SO
o XA A PR SOOI TR SCPRBZE SO PR T AT RO B, ATRA
HEM ARG A Y. ENEE T plote ayd FoLhrmi i by st AR AL B . 530 F—
Btld, "AHTEZMRE. HILBIRER: A n MBS . R plote SXfF4
PA . PCF g%k, R MPA - PCM S JE 2o X AR AT DA AR ) H ST B I 48301

BARBIE— BRSO ECR I, SAC FERRRE 22— MBI, AURIRAT AZ IR I, AR
A PARFYEAR RS 2 2 DAk AT A AR A B A 2 B, A AARRARAE 2 1l () H AR sl /R A8 2
PRI BV A8 P4 o

AWROEARETRAL: FERSEORE . SIERETOR L (26—,
B 2E3CA) |, AATANAT AT XA RAERR - T RIS HOCE R I E (FIn2 et
B, SCAKNE) o IAKHNE SAC A EHBEa @ MBS EBCE M. Ti&s 3l
VEMIS R E LI

MAREHT R — S E RN, BIBAE L b R S B, s BRI, ARAT
PMERAR AR B EEX A SRR A I A H AR 24 R 5e B 8 B 2 J5 VR T AR H ik 2]
AR ETE R, fifbegindevices Ayl 5 2 i fRAHT I AL L4 (Hednsef)
IR B X A S

N TR SAC 228, #ZifTvspace QI EIEFIBILL, R)5FTbeginframe fiy
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LR EBIRT, IATHER SAC 22Kar4, iTplote frd (AIEEEEHER), &
Jathfrendframe ay KL A BT -

il
BT RER TAMA A plote frd4h—A> SAC bRt IR hIHERE

SAC> fg impulse npts 1024
SAC> lp c2 n 7 c 0.2 t 0.25 a 10
SAC> fft
DC level after DFT 1is 1
SAC> axes only 1 b
SAC> ticks only 1 b
SAC> border off
SAC> fileid off
SAC> qdp off

B3

4 R X

16 38 8 K

EYS

I+

Ze T A AR R E

SAC> vspace 0.75 # &k B R
SAC> beginframe # i

SAC> psp am linlin # %K

SAC> plotc create file bandpass # i E ERER

co. RN RGEHTEMNERE. ..
SAC> endframe

plotsp Fi T2 il B8 w0 B i 2 DA S P4k, plote T A2 B AMBIRINEERE . vspace A4 R
Hi T EIE PR 3:4 1 IECh 22 B IX . XX T2 S5 R AR B B A AR EE 3:4
1) SGF B RURA L. FEX ZJR/RRA — UM BANDPASS . PCF YIS, Hrb
R XA EIERITERE R

T RS A SGF 3Cf:

SAC> begindevices sgf # A sgf %%
SAC> beginframe

SAC> plotsp

SAC> plotc replay # EFLH E—EEH
SAC> endframe

XS HERL EN SGE UL T .
R

L U BREIE T RS (vspace 1.0) WEHIMBIEAETE A R EMMP, 75 0H
REF=AE— M1, O LS T LA B L
2. BRSCARZ AN BT B R R L IS M

SCARRGFHAZ M RIAR R o AR AN R AR B SOAAE— A HE TR 5B e 227
A AN FEXFMELT, B 00200 5k A A R R, DA G T A i 22
3 A] DA 3 F window AR E B IK/KE X RoFk 075, EH Y K7k 0.69. 6ilf:
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WINDOW 1 X 0.05 0.80 Y 0.05 0.74. Xy MArsd Nt mighdr. (Bp
TEbeginwindow B{begindevices 2 Hi)

Z¢ 12.1: plote fipd3#

BFX

25t —24%| ORIGIN %] CURSOR &3k

ez X JE BBl 22 il i ) tick ARl

o5 FLLTE ORIGIN, H%4t CURSOR [F

M replay SN R A fe — A Bl /IR

KE ORIGIN, FH¥5H4)Hk

o5 —2 M. ORIGIN %| CURSOR 14k

1 CURSOR A4 A—A 530 (AR S4Bl T RIe . A %A 18
&, W E—&rE, Bl OUT, 1.0, 0)

P#E ORIGIN 34 CURSOR

IR E

B PLOTC

WX F ORIGIN #1 CURSOR K 7

Zxiil—AELL AL T ORIGIN [MRIE (FYGARIE sk da i B f e, A S ok
el AT 180 FERIEE, BEEA C LM EmHME)

1t CURSOR ALl E—A73CA, SCARDAI i 45 TR

U | 7£ CURSOR W EZATOAR, SCARAR FATTHH

DO |Z2|0

—

KT PLOTC fr&3iith]

+ CURSOR /R Y4 HIJGHR 7 E:

ORIGIN — Bk FVREARAG 7 &

G I H ORIGIN [#5E

0 I PR fuF ORIGIN 53

Q A H Bh#5 DI 2R S0, (2 P DA SCAR g BRI A

U2k SAC FE replay BEBCATECAFH AR Q HeIil, WIHAER/R SCHNAZE R EEh
B, XAERRAR AT DATE SCPFSE R S ARSI Z e i, ISR SAC 7ESXFHE S Q ik
I, MR HNA R . SO AR SIS AR T . plote ity — 2 TTAT R i itk
Wi, Bz TR R SR, AR AL help plotctable.

12.111 plotdy

W%
22— DR B
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(573

PLOTDY [ASPECT ON|OFF] name|number [name|number]

A

ASPECT ON|OFF ON %54 3/4 R, OFF AVF9\RE bbbl v 1 4
P4 o 1T 725 o

name $f SC151 R EHE S

number Fff SRS F BT S

|

XA SRl — AN A IR RS . PR s — RSk Glad & 78
S48 ) RHEE v B mlsE —ANEdRSC2 dy (85, WSRBERE 1758 =8 SCAE Ny
/) dy 18

il

BEMRA — SR ASCIL SO, HALE TR EdE. 55k v H, 550k dy 4,
PRAT M HIAREEEEA SAC I ISR HiliR 2545 «

SAC> readtable content yy myfile
SAC> plotdy 1 2

12.112 plotpk

W%
2 IR U= A 2
ik

PlotPK [Perplot ON|OFF|n] [Bell ON|OFF] [Absolute|Relative]
[REFerence ON|OFF|v] [Markall ON|OFF] [Saveloc ON|OFF]

A

PERPLOT n —iKE%H] n 30

PERPLOT ON —3KEZH] n A~3cfd, A n IHE
PERPLOT OFF —iKk & 2l irf S

BELL ON|OFF % & X PN g2 5 sk
ABSOLUTE|RELATIVE 45 /A %} 42 B
REFERENCE ON|OFF 2% Rs%4%
REFERENCE v W/n&% 4, HRESHERN v
MARKALL ON — i Agic—iK & g SCrm) 2t
MARKALL OFF HERICGHR 7 5 ) B (1) 7= AH 21 B
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SAVELOCS ON|OFF 2#¥f L fird (3 4.1) SO0 (A7 2] AL
w7 L

plotpk perplot off absolute reference off markall off savelocs off

el
Ptz E, BIgEA ppk i, TH%?%JJTAEWJH TE ppk BT, BEELAT AT
Wif#RE A ppk M (55 4.1). EIEESH B —

PERPLOT il JiJ 42 il 4 5K 18] b RR iy SR, fEdric = B AR @ H i E o “p
37, SR — DR =0 B

TE—KE F2 B AR, FTAEIILH X #l, IWE{EE absolute il relative
Pz, 78 absolute BT, BRI #i B AR I 2% 5%, B X Aot 1
A WESB R FEG 7E relative U, FrgBIERHE IR A CHSH 2 5F
B X ShRos AR T2 A 25 R0 A4

TERRCREAHE NI, BOA R 2RO Chs LB IR LA P 3. MARKALL #6350 ] PA—K
PRI BT B B LN Y, I 2 RBO R (7 BT B RAR AR, IR HARiT
T @@DW@?@U&%%H’J;&&WEEP R T — AR BUAAS G ol = R
FAEIT, TR, & =0 REENSENZIARE, (7] MARKALL Ric iy 2] )2
0P

A 1 SAVELOCS iedil, MISKF L iy Frda U 4 Al ehn (i B o IR 2 AR 2 i

o NLOCS: HHRIAT ppk A, ZAERYIIAIL A 0, A L G H—uthri
B, HAEm 1
o XLOCn: £R1F55 n YOULRRIUN AL &R X H; #S% %] kzdate fil kztime f
FE S, ) XLOCNH fRAFLE st Z (R, 75 DUMRAF I TB) A% () A%
o YLOCN: fR1F55 n YOCARABUN I B Y (H

BUGS

o BELL #EHifERLT-5 AT (v101.6a)

« REFERENCE 3 L3k (v101.6a)

o FRMULHISCRY, Z2EIEEA ] absolute i, {EALFARSAATE Bug. FLufg il
BN relative i, (BAEAEA T LBERZ JFHEE, Wi absolute
iz (v101.6a)

NIRRT I

SAC> dg sub local cdv.z
SAC> w 1.SAC
SAC> ch nzsec 50

(N odkse)
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SAC> w 2.SAC
SAC> r *.SAC

SAC> ppk ? WHAES relative #=
SAC> 1h kztime £ % J’%LT Q_F‘J (ﬁ
SAC> ppk # ?{5’«/\5?‘77? absolute =

12.113 plotpm

M
FEN— X RS R A TRz
ik

PlotPM

Bl

E—ANRB B E T, — AR E SRR T 7 — DS RS2 . T HAZ R
{H, BRI BERITE Y Bt 5 A SCrrm RS BN E X Mzl Xt
T XA R, X R RN 1 AN BURAE A 1L PRI 1Y) P B ] (938 3
BRI, AT S DAL R AR R IMEL. SRR R A A 2
BARZE DA S bR AT A 1d xlabel . ylabel Fltitle ayA3%E . WRKLE X, Y 532, WE
i NI BEARE VRIS o xlim W] DA T4 SCPF R VIR L6 A 70 75 B 22 1 o

il
AR R R Gz s

SAC> read xyz.t xyz.r

SAC> xlabel 'radial component'

SAC> ylabel 'transverse component'

SAC> title 'particle-motion plot for station xyz'
SAC> plotpm

ASRARARZAE 2 B SCUFAERT S T B — 3873, AR R] AGE I xlim. £y 4

SAC> x1lim a -0.2 2.0
SAC> PLOTPM

W] PAGE I plotpk 7EZ BIRYZ2 I 77 1 PP ERT g K0, SRS 2l

e
>
=
i

iR

SAC> beginwindow 2
SAC> plotpk
. mark the portion you want using X and S
(T igker)
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. terminate PLOTPK with a Q
SAC> beginwindow 1
SAC> plotpm

12.114 plotsp

W%
BEZE e 6T
ik

PlotSP [ASIS|RLIM|AMPH|RL|IM|AM|PH] [LINLIN|LINLOG|LOGLIN|LOGLOG]

A

ASIS 2 J3E SO 2 ik Sz il oy &

RLIM 2 i SR R vl o

AMPH 2 RIEFIAR L) 5

RL|IM|AM|PH 2] S/ i / R /A7)
LINLIN|LINLOG|LOGLIN|LOGLOG i%® x-y HiI g At 2R 50U, 58

flinlin SFy4 K 7IF
iR

plotsp asis loglog

e
SAC FllaSCHF ] e S HE PRI SCPF Gl SCE, TFTYPE B SUUFIrA MR 28
Pl iy HURE XIS TE] P81 SCARRE A, 3 i U AT A2 36 S«

PRATABE X AN iy 22— s A i D B HIE— SRR ARt ] ABCE R
ARBR N B BRI, O A AL

2Nl
PAF— ARG SO IRIE R R 2R 2 1 -

SAC> read filel
SAC> fft
SAC> plotsp am loglin
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12.115 plotxy

W%
PA—ASCHE N HAE R, — B AN SO AR R 2z ]
ik

PlotXY name|number name|number [name|number ...]

A

name ¥ LR — S04
number FdE AR P —A S

B
PRVEFEIER — 300 GRS O ) SR, g X Bl T i%dia A
AR, WE Y Bl Fra i EIERS S o lntitle, line Mlsymbol #nl DA I PASE il

M E . XAy T2 Hireadtable S AR Z IR . FELZLUFOLT, HATA
BB M2 E R A .

il

Bl —A> ASCIL ScfF, HALE 4 58, ARIEEFHARA SAC H2 K. T Ay &1L
ARSI, R HAHA N SAC R 4 PR S, FIOTERBERIT K, RIGPASE 5
NEAR, HARY AR B2

SAC> readalpha content ynnn myfile
SAC> line dincrement on
SAC> plotxy 2 1 3 4

12.116 print

M
FTERGL SGF X
PRINT [printer]
A
A AT EAL A N SGF 3, M AEZ < [l £ 8574 —4> SFG S0P, %o

.
L8 SGF U AR 24T EIAL printer, AR EAT 4 € WG RGBT EIPL. 2R A M
o2 A SGF g HARFFKM, H4 print i & TAE. W LA Hibegindevices
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FTIF SGF &4, fiiH] SGF fip %8 SGF Ay Jm ik
12.117 printhelp

M2
1 T EALET BN Bl S

PrintHelp [item ...]

A
item 4. B, PP, SRS FRE RIAR
B

Zfir%-Shelp Ay M AEME, HIMA ARG @S or FSULE AT, % lpr
ﬂiuﬁ,@(wﬂ ENAL, JUHRES

12.118 production

Mt %
il A PRI K
ik

PRODuction ON|OFF

HA
ONJ|OFF FJ1/ kM4
R
production off
e

AR TAT IR, B2 Erap i R L 214 0L SAC [isf7. FEAE R4 T X
PRSI, 8 2 e 85 D5 R HIRGR [0 21 Lo, 7] AZRZE AT Hoft iy 2
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12.119 qdp

W%
LR R PR 22 el e
ik

QDP [ON|OFF|n] [TERM ON|OFF|n] [SGF ON|OFF|n]

A

ON|OFF 71/ 54 5A SGF ¥ 41) QDP #%17

n FIHFZ5AN SGF BE45hY QDP BEI, 3 B HI A%k n

TERM ON|OFF {]JF/ 54 i qdp 23 1& 0

TERM n FTH-&1) QDP I, I e B4 H M EdE S ECh n

SGF ON|OFF 7H/ XM SGF &4 qdp 22 EHEm

SGF n ] SGF 41 QDP 3, % &2 w0 % S 50h n
S [E

gdp term 5000 sgf 5000

A
L ICPE P R BRI, 22 IO S P AR KIS E] . “quick and dirty plot” i
T2 A RS SO RS o e st 1) T ORI 22

YATIT QDP i, SAC SRR Bk LA QDP Hidd E R B, a4
AT IRTE A S R A SCPRBOR, R IR R s S, R R RO 2
AT XA A /NI OR B s, R EZ AT A AT A rp R IBORAE A 1. 5K i
RSO RO RE S AT R (R R w0 i i 22 -

PARHITEALRPERE M 5, RIUSCPFAY 2 T BEAHT R AL SE s, B A— BRI 5K P L
pri

A
[BEESCHE FILEL 4 20000 ¥cliist, SCiF FILE2 4 40000 Al WHAREA

sac> r filel file2

sac> p

HRLTPIER EERF L5 5000 A pio RS — X 4 DAl — R T2E, 5 A3

DN

QSRR ELL i e R, WA EE5CH] QDP et -
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SAC> qdp off
SAC> p

12.120 quantize

Mk 2
LR R

QUANTIZE [GAINS n ...] [LEVEL v] [MANTISSA n]

TN

GAINS n - KEAVFIIMEG S, OARIHSEY, Wisrs KEE N 8
LEVEL v %#E HAUN &L/, Bl Least Significant Bit, FA7 A {REF
MANTISSA n %% Bits, flHERER.

S (¢

quantize gains 128 32 8 1 level 0.00001 mantissa 14

]

M4 7R 75 Oppenheim $il Schafer(1975, Fig. 9.1) &1 “rounding” 16320
—A~ B

Sk A EoE i R R R, M R AL mantissa Sy n, SRR H B RE SRV T8 2

2"—1
+2-1

BELKT: level B least significant bit #9{1, 0 T REFFREPAAI RIS, 5t
#1210 k.

XA R (E 5 R EE R B AOKF I —2F . FERRIE, XM RZ SR I
1 2
Err = E(Delta * Level?)
$rh Delta SERER. BALMA I LG countsFeounts, 414 TN . Bt

IR §Level®. AT, CM1ES MR HUK L T AL M s 3 7 U, A2
AL RS B — S B )

PR

depmin, depmax., depmen

U CHEERR AN A, B By SOk
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12.121 quit

e 2%
B SAC
Wik

Quit

|
Za AT IERIEY SAC, fEiBH SAC Z i, M7 an i LAE:

o KMIEB %

KM pick SCHF
HECE X RAAR
Keain 2 i L E E a4 Py 23X
RN

12.122 quitsub

e

BT

QuitSub

B

S MT L IL G S TRUY . IRIEE] SAC FRER, WAFH ISR -
F AT SAC $24L TP~ T2 7

o Spectral Estimation Subproess {#flii1 TH2/F (SPE)
o Signal Stacking Subprocess {55 &N TH)F (SSS)

12.123 read

%
MR SAC SCE3] A7
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itk

Read [MORE] [DIR CURRENT|name] [XDR|ALPHA|SEGY] [SCALE ON|OFF] [filelist]

B R Iiah 2567 T filelist 2 B .
HiA

MORE R ARH SCHRR B WAF 2 S0 Ja o el sbZ2ms , WIS A HrEicis
R AN By 2 B

DIR CURRENT M “Y45i H 5% SR P S “UETHR” AEs) SAC
) H 5%

DIR name M H 5% name S EECCHFI R PRGSO, W] AR 40 A% sl R X i A

XDR #H0 XDR g S0 s =X T S B [RI A 2 0 i B v e 6

ALPHA i ASCH2 SAC B4R B/, kil 5 XDR $EIUR s

SEGY I IRIS/PASSCAL & X1y SEGY #8030, A& aavr— e g —
AT

SCALE HfEfl SEGY ¥R H , %W BRI K . 24 SCALE 3E35i°h OFF
i, SAC HZM SEGY SCfH it (e 24 SCALE 4 ON K}, SAC Y544 4
B LALASC A 45 78 1) SCALE [Hf-. #5 SCALE i OFF, MiXANScff:-r ) SCALE
B FEAE SAC 3KBt SCALE 15 #5 SCALE “fj ON, SAC ) SCALE SkBrRigirt &

N 1.0,
filelist SCIFFIZ. W LA BRSO, AT AR SRR s xt i A, m RAGE ]
B ACAT

R

read dir current

A

ZHF SAC SUFMBEERA B NATH, BRUCIRESTT S MRS b i 4 s
Ko

cut 4] DA T8 E S BOE g — R 8 . 18 2000 4E2 J5r2 A4/ SAC U2 iB &
L R VOB ECT . AR I ECTE R SOt e o 20 g, Sim b 1900,
TEMH read fy&0f, IEFHOL T WATH 0 258 S0 B Bdis e g AL . Al more
BRI, N BRSO A NARIE e B a0 G T . FEQS = AP RE 0T more 3Tl g4
HH:

o UHFNFRKK LA AT A

o TERK AN E R A LA PHE T BA A, I DABEH more SEIFERIEEA
o —ANCPHREEA, MET AT, RG-S EIAEIE

VT div 3T, A MRKRHIREDE, FRILEEEH SR SAC 3.
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il
read Ay R RBIALTSAC M5 —F5.
MR AR EN— R T g, IS5 FE AR T b -

SAC> r fo1

SAC> hp ¢ 1.3 n 6
SAC> r more fO1
SAC> pl

ik SAC WyjEsh H ki T /me/data, {RAEEALIILFH R eventl fll event2 AL
.

SAC> read dir eventl fol f02

T HR /me/data/eventl R4

SAC> read f03 g063

HHIA H SRR SRR A

SAC> read dir event2 x

/me/data/event2 AT CHRIEA .

SAC> read dir current f03 g063

H% /me/data THISUIAHEEA
B b

e, depmin, depmax., depmen, b
12.124 readbbf

e
HERAUE RN

ReadBBF [file]

A
file SEAASERSCIFA, AT DA TR BSR4 BRI /4E R A
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WA

readbbf bbf

|

it & GRS DI SR B . AR e RIS writebb fir 45 ARG
S AR RBEWE AT HEAS SAC S iE G BARFEE R H FIFE ST —IK SAC 2 3f . ]

PAME H IR PR SAC pRAUE DATSEHUR AR S B S0P SRR B, XA n] DATE
SAC Ml H C AP Z 18] AL AR R .

12.125 readcss

32
MBI CSS Hestf e lE5) i

ReadCSS [BINARY|ASCII] [MAXmem v] [MORE] [TRUST ON|OFF] [VERbose ON|OFF]
[SHIFT ON|OFF] [SCALE ON|OFF] [MAGnitude MB|MS|ML|DEF] [DIR name]K
—wfdisclist
[filelist] [cssoptions]

H i cssoptions M T i —20 M wfdisc ST b G 8 W5 2 2% 14 19 24 S,
cssoptions A PAHK:

[STAtion station] [CHANnel channel] [BANDwidth bandcode]
[ORIENTation orientation-code]

PN

ASCII 25 ASCII 1) CSS i (BRiAMH)

BINARY £~ CSS X4, [ writecss AT Z(EE

MAXMEM  #7& B2 BOR 285080 i i B 6 1 e R N i I BN AER 4 e e 2400
AR BB ) E IR, BIAEC 3 i T B iR, WA FHEIELZ
B AdE . MAXMEN FEHAMEZ 0.3,

MORE F i AR BRI NAF P SR IEZ J5, A AETZEI, WA
O S B RN P A ROR SR, 1S Fread .

VERBOSE ON|OFF #i}t VERBOSE j2& ON, SAC £ /R IEAE U B B AR
PRefEE, FHATE CSS Hidf e R AR EAE B A St ey R AR R
SHIFT ON|OFF ¥ SHIFT j& ON, NI ERZINF9 e A 0, HAlAH i E kB
A WS AE . SRR A S 2eSk B AR s 2 . BRIAEA SHIFT
ON.

SCALE ON|OFF SCALE Wi BiAE 2 OFF, 7F wfdisc X, B FE
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ABHERF- CALIB. 24 SCALE 3£/ OFF i}, SAC HEEM w U FAE
SEAE, PR A A2 counts, R CALIB B(HERTFH] SAC KBS & SCALE
Hi, 24 SCALE 3E%i/2 ON Hf, SAC &4 AL CALIB {, i SAC
ISk B AR B SCALE AOME A 1.0, #% % SCALE ON, Y5##iTePA CALIB {H, 7Eh-Ap
FREE LR RAACK R X BE 2o I TANER RN, , (i YA RS, SE 2 (A i |
WA transfer iy 4. X 24 transfer 1y 4 s AR MY A5 BICHEIREUN, A s fl
H SCALE ON.,

MAGNITUDE #5& Z4 W —FBIUirE SAC 13 BAs & mag 1. Mb @k E
g%, Ms 2 ER, ML @i fEER . BAMER DEF, HEVEN: # Ms 77 H.
KFHET 6.6, WML H Ms, G0, @2 Mb 7778, H Mb. W Mb R{FETE,
i Ms f27E, i Ms. HABREH ML,

DIR name wfdisc SO FTERE1Z
wfdiscfiles wfdisc {4413

filelist 77 A5 filelist, W wfdisc SCPFRT AL & BT A B EIRE 2B e AR #5
FRET filelist, W HA filelist W45 e M IEEIE A WU FE . FEVER, filelist
48 WY U4 AT 2 Bl de E 1Y widisc S,

STATION station station j&—4> 6 PulHE/DFEH I 45 . widisc S0

B4 kstnm 5 station PLELATSHEE 3. station ] DAl
BCAF « F1 2 .

CHANNEL channel channel 22—~ 8 uli /D854 il #4578 . wfdisc X
@A 5 channel PLELAT 4k H132HL. channel W] DAL Bl BLAT *
2,

BANDWIDTH bandcode HF454if5. #WAEMEN E. S. H. B. M. L. V.
U. R 4. bandcode WJHMES X SH MR . channel FEHEH—AF
75 bandcode VLEEHIFT Bk 12HL. bandcode HH{fi FlALAT * £ VLT
A bandcode,

ORIENTATION orientation-code orientation-code % 0] PAEL “Z N
E”  (FExRBE., LMAE) . “1 23 (FERIEZLHEIEFREH=AHM)
channel FE Wi/ —1MF4F5 orientatio-code MILHELINFT S 1k I 3%
. orientation-code (EflEACHT x 2VLACLHTA orientation-code.

AR

readcss ascii maxmem 0.3 verbose off station * band * chan * orient
L]

CSS @ —FhE A, %S PAEEH CSS 3.0 8¢ CSS 2.8 iy 30

A CSS RIS T4 T RS, AR S T MER. T CSS 3.0
ME, &MY R N EdEESR: wfdisc, wftag. origin. arrival, assoc.
sitechan.site.affiliation.origerr.origin.event.sensor. instrument.
gregion.stassoc fll remark sacdata.XT CSS 2815, Zma H iFFE wfdisc.
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arrival fil origin,
KT CSS HAMIEHNG, E5%:

 https://anf.ucsd.edu/pdf/css30.pdf
 http://prod.sandia.gov/techlib/access-control.cgi/2002/023055.pdf
o ftp://ftp.pmel.noaa.gov/newport/lau/tphase/data/css_widisc.pdf

1 CSS HlR R AR Z R, feid 2 SEOEA KRR widisc RLARBOERE -w 3XIts
wfdisc KR —EoBICx, 319 791, EIAR TEEICRIARGER . W
22 L g H A s A SO .

readcss A4 BINARY $£35, A DAF T writecss oAy — b H CSS #% =,
1E BINARY #5F, cssoptions #EIEAIEM, Bl wfdisc SCAA &1 230 TR L
i pay e i

12.126 readerr

M %
FERIEI I Tread A4 i A B DR A AL BT 5C
ik

ReadERR [Badfile Fatal|Warning|Ignore] [Nofiles Fatal|Warning|Ignore]
[Memory Save|Delete]

A
BADFILE 4 3SC{Rn] s AN AFEAE I B i
NOFILES U532 %A SOl sem) B 4
FATAL &EHHRAMR fatal, RIEEHYE B IEPITa6 2
WARNING JKikEE N E, (HUEtTand
IGNORE ZRm45i%, GEiramsd
MEMORY #1145 J5 S04 n] 332 0055 A7 A i B b A7 Ak 3
DELETE Py£7H i 550 R i
SAVE A I 1 OR B AE N A7

R

readerr badfile warning nofiles fatal memory delete

!

BRI i read iy KR T2 AN AFIN AT BB A 2B A R SO vl BE AN AE B AR AR

FAE(ERT] 2. 24 SAC JEFX L badfiles I, —& AR EGIHE,, A5 HE SRS
AP AR AR SAC FERB BN IR SO RIS 1RO/ AT DA & BADFILE Jf


https://anf.ucsd.edu/pdf/css30.pdf
http://prod.sandia.gov/techlib/access-control.cgi/2002/023055.pdf
ftp://ftp.pmel.noaa.gov/newport/lau/tphase/data/css_wfdisc.pdf

%12 % SAC fiyd . 281 -

FATAL, WIRARAAEEFIESER, PTPABCE BADFILE B INGORE. UIRICIFSIZHFH)
SCPFAEBE, SAC FF A RIE B IR H, WRRAREE SAC Rk &5 Bt 4
B, BE NOFILES Sy INGORE. 48K, SAC WAFHSEHIM SRR AN
H e PR A A

12.127 readhdr

TS

M SAC B S ek B AT
ik

ReadHdr [MORE] [DIR CURRENT|name] [filelist]

A
MORE F5 3tk BOE AT 8 SO BEZ Jn e 6780, WGETRAE SRSk Bofy
P A RSO Sk B

DIR CURRENT M 4] H g e O, X B 24wl Hsk24a)/a2h SAC By H 5%

DIR name M H3g name F3EEHCCHE, H %44 T DA A0 B AR BRI %42

filelist {44803, W] DA AT BRSO 24 P DARE FHGE BCAT , %4224 1T DA AR T %
Feuk 2% A%

Bl
XA R — 2RI SAC LRI BAEANAE, ARTATLASIH Sk B (listhdr) . SieAs Sk Be

{H (chnhdr) . F3KBSmIgEEL (writehdr) o HARATFESCIER S Babmbfe, ok B
SHBEBCREA SR AP RIR 2

12.128 readsp

M2
BEHwritesp fllwritespe 5 )% S04
ik

ReadSP [AMPH|RLIM|SPE] [filelist]

A

RLIM £ A SEHOHRE R 705

AMPH BEAJRIEAMIFOL 75

SPE BEHGEMT TR ST, XA BAE PN RO RIE , AL B E 0
filelist SAC il §cd e 4513
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iR

READSP AMPH

Bewl
writesp iy R EAE 2> BAE N — A B SO ARERL, AR A2 B AL BEEEAS 53

o Xy SIEVREEM P R B, 2 Wwritesp. SPE I fLVFAREEHOT 5440
Hiwritespe 5 H A5 SCFA# 0. XA ERAT A flmulomega Hldivomega fiy4

12.129 readtable

W%
MG BRI R S 2 A
ik

ReadTABle [MORE] [DIR CURRENT|name] [FREE|FORMAT tex] [CONTENT text]
[HEADER number] [filelist]

A BT T filelist 2 Bilo B PRI AT DARCAE R AN SCIF ISR —47
A

MORE 58 SCH-B M WAFH & U2 G 7 WA, W EdERE AR A7
(OEZEIT

DIR CURRENT M 5] H g EBUITA & RS04 . 24180 H k2083 SAC [ H
514

DIR name M H 3% name HSBUATFFEASCM:, HT DUSZEXT /AT A2

FREE ] A i80S BOcs) 2 b it (PASHs508)

FORMAT text DA kg S BOCHF 2 i . %k H miAnl
CONTENT text & LEHNZA. text ryRMAAs= LU KRBl

HEADER S22kt i LA L BEA T

filelist #1454 S 14

A

readtable free content y. dir current

Bewl

B AT AEIROCCAS BB Bt . e A7 B e Bl — A Y Bl , T Al B ek

content MYNZIEA X-Y Ls sl S IR m Rt . A% a2l AT B UL AL AR Fr
i R ks e . AT AN TIABEAZAS Y Bk, (AR AW X Bk

BEABEE ST AR S BAR &, 6 npts. b, e, delta. leven, depmin. depmax
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i depmin. A=Y Bllade, WAFT AR SR RS SC e A 24
Y Hdade, WHESCOR 22 0 AN Ay

AP BB SO ) R —A TR DA B B AS s s XA, BATIRE 160 D F4F.
content I H T P X T IR AT A M AR WAL . 7E content text 1Y

NFRF R TARMEIR TR, X LEFRFRT 5 80 AT AT R &
*HXTF“ iV, content FEAVFHIFAFANT:

o Y: T—MAET Y (HAH) HiEsk
o Xo T—MaAET X (HA&H) ik
o N: T—MAJETHdnsE
o Pr R RHHIAMN X-Y Bl

R: X A Y-X it

I

o It ZmX A
WA AN EIL R T ABRAE_ BT A P AT Z 5 XA T2 A 1 frsl 2 {7
B, HAGRERE R 720K, “7 2 RSIRER Ry, A REH B

content ] text Wikfa, BWE RGN FA I ARSI T RITA R AL

2Nl

N T ER—AEEZA A g X-Y dEi

SAC> readtable content p. filea

PRASBELE SCHFATZ AT W — > X-Y Fint . REIE — a8 TR Bdiam o, 18

BATIRIEA A XY Bt AT ERARARBOA . BiEAT Y Bdire X Bnz
A, —HIERAE A T, T DU R i a4

SAC> readtable content r format \(24x,f12.3,14x,f10.2\) fileb

R AT SHA S PN “\” 2 SAC i SCAF, EMRER, A SAC (Al
SRR TR R, PR Y-X RS AT A

IR —ASCP FILEC, H 47— X (A 7 AR REEgH Y (i, 1) (8F10.
2) M. N THENAEEIE T AR FREURE, AR R4

SAC> readtable content xn . format \(8f10.2\) filec

RARHENAT A T AR RIEEE S, HA 8k %10 FILECOL, FILEC02 454
BAEBBARAEIEASE 5 A Y Bdlask, aTABRAT R i i<

SAC> readtable content xn6 format \(5f10.20x,2f10.2\) filec

T3 AT A R R R R — S i - 0
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SAC> readtable content xn4in2 format \(8f10.2\) filec
B b
b. e, delta, leven, depmin. depmax. depmen

12.130 report

M
ity SAC RIS S L HPARES
ik

REPort APF|COLOR|CUT|DEVICES|FILEID|GTEXT |HPF|LINE|MEMORY |MTW|PICKS|
SYMBOL | TITLE | XLABEL | XLIM|YLABEL|YLIM

A

APF FRACFREARTA O R4
COLOR 4uigita)gtt. RN 4HEANE GRS paser, HEA AR X
CUT 4 ks

DEVICES % &% 0] i EIE &
FILEID X4gFi3cff ID o jEk
GTEXT 4uiEE AR

HPF HYPO ZAABCCHS

LINE Y4uidalmd:

MEMORY PfE45 #R 1 A] H A7
MTW 4 5 g ] 8 B[] bR A

PICKS YHiHt a4 B 8
SYMBOL 75454 il &1

TITLE 452 Hilhra g b

XLABEL 47 X #lihn% @

XLIM 457 X GhitEl

YLABEL 7] Y ibnss @t

YLIM 43] Y ShyEH

A
T 2 SAC BYRLE PRI Y HI(E, HRFHAETT D 2 2 3 o
il

R T ARSI (R R 512

report
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SAC> report color

COLOR option 1is ON

DATA color is YELLOW
INCREMENT data color is OFF
SKELETON color is BLUE
BACKGROUND color +is NORMAL

BT EE HYPO X044

SAC> report apf hpf
Alphanumeric pick file is MYPICKFILE
HYPO pick file is HYPOPICKFILE

12.131 reverse

Hik 2
KT B w20y
ik

REVERSE

12.132 rglitches

e
P R ME0RZ N

RGLitches [THreshold v] [TYpe Linear|Zero] [Window ON|OFf |pdw]
[METHOD Absolute|Power |Runavg]

FA

WINDOW ON|OFF|pdw 55 i B AR B S {EDy OFF, BIZIE#E
ANEARSCIE S pdw H85E T ITRIE, R SOMAZ IR TR 6 Y B EA TR IR IE ;. ON
PR FUREIE _E—IR pdw 7 SRR T8] £ P9 R 250

THRESHOLD v #EBI{E/KFA v M5NREE AR AR R T2 BE I BHA S 23R
ML FHUREE

METHOD ABSOLUTE ¥ s (94X HER T oA EFI(E v, WAL IE

METHOD POWER )G 22/ ARG SRR, el B v WME

METHOD RUNAVG ff—/4~K 74 SWINLEN {14 % M3 Bidii (v K 28 PA— Aot
SRS BRIk, TR NS NI EREE . AR RS
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T IIE M4 E R TARMEZE THRESH 119 2 4%, BT MINAMP, LK
HORR A, HYE T 4w A . A2 WINDOW &I §m, Mg
F TR B AR

X1 RUNAVG ¥k, A =452 AH KR 1emi:
SWINLEN v & &8s Y EKER v
THRESH2 v % & 5 A1
MINAMP v % 83K 5 ) e/ Mg E

=L (E]

rglitches threshold 1.0e+10 type linear window off method absolute
swinlen 0.5 thresh2 5.0 minamp 50

]
B4 BTUAF T TP B R R MR B 72 3R 4. e S 2x i e i —

Bl R I E B, AR LR G B A s (U RUNAVG Jrik,
FC AT DA AR RS R ) d R R/ MR AL

B B

depmin, depmax., depmen

12.133 rmean

%
KERE
ik
RMEAN
B i

depmen, depmin, depmax

12.134 rms

e
VIR [ B P9 A 3 R
U SR AR A AR BT AN A Tk, AR IRHR R R G R IE AT
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(573

RMS [NOISE ON|OFF|pdw] [TO USERnN]

FA

NOISE ON/OFF ]I/ 5 FH M A5 1F 235
NOISE pdw 7T Meps s iE R0 - 1 e = g I B E) %, Dl pdw
TO USERn Rt B 4RSI L B & USERn 1 (n JL 0 %] 9)

S (¢

rms noise off to user0

B

i AT S R R A (Bmtw 2 ) WESRE TR, R RS RSk

B & USERn 1,
1 N
RMS = |+ >y
=1

205 R E S -
NOISE Hellii J] THIE TS 45 R P A ook . HATI A0

1 & 1 &
RMScorrected = N Z yZQ - M Z y]2
i=1 j=1

B, Jeitda mtw s SCHOM5 S I 1) 2 A R s i~ D7 A E, SRS 1 NOISE pdw 7 X
P e P B ) 77 AR s P ML, A PO R (E R W= AP ML, DA
FOEMEFS A TTHR, 5 R IR JS P 7 M (B T 5 g R 45 SRR B K BUE R

il

THRSLBAS R T F T2 2 () A0 1) R PR A IE Y 2 AR, R 45 R R AT Sk B
USER4

SAC> mtw tl1 t2
SAC> rms to user4

Kf T3 I 5 PR ET, THRAIE R 5 5 AR

SAC> mtw t1 t2
SAC> rms noise t3 -5.0 0.0

B

USERnN
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12.135 rotate

W%
R ) IE 52 73 B e — A~ A JEE
ik

ROTate [TO Gcp|TO v|THrough v] [Normal|Reversed]

i A

TO GCP JightFI KEGIHAE (“great circle path”). WA AR K- 8 H
KB AUE LG ISR 2 A

TO v Jighk—E MEEMRE BTN v . P SR K7 &

THROUGH v i v . Hp—Ar 8 nl DU TR B &

NORMAL|REVERSED #iHi4r& R1E /At

iR

rotate to gcp normal

B

Wiy T AR 38 70 e —E AR, AR R A SO — X o . R B
WAMFER G2 F0E24 . ARG R, HKBUE R cmpaz il cmpinc wiiliE
S, B LBAWA S ERRIER (i 0.02° M2 .

THROUGH 3 191 22 71 RF— 3%t 1 52 7 B e — e WY A J5E o 050 10 52 70wl LASS SRy 7Kk~
(cmpinc=90) sty aEE /& (cmpinc=0). Hrft, JKF A B 2 ATt
IR 4174 A6 B2 5 3 ELIRD PA PR e M T Sl B 1) B T Y AR

TO PEIFIRFF— X E R e Bl (5 (i), XX IR S AR i K173
H (cmpinc=90), X TO v &, FRM—Xraight—EMmEL, WAk Ems—
A RATE AL v 7w X TO GCP MM E, ¥ SetRi & i AR 46 BT 3 Sy
Bif, IR BRERE—E AL, BRI R a0 BiE O 60 f £180° 1951, It
B SR — Ko Bl S B AR m G b A, RIMER i m (Radial) 43&, —8Ry
fifH R FoR; HAVKFrREET R 05, HIHEZMYIE (Tangential) 70 &, —
IR T 2.

NORMAL I REVERSED Jj 45 i th 7 B, U T — XK By hehe . 1E
rotate iy, XK RITE ., A5 AR B 90° (W] PARER
HITALFAR 90°) WIFRAIERE: #5 —ArEHEE— DBV 90° R fitltt. T
TXEADREMT, itk N rRAERSE E 2RI, % I3
AT R IR R TR, H XSRS 2 XA T, NORMAL HI REVERSED U T4
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il th 2 AR A
il
Rf—XF K- R g% 30°:

=1

SAC> dg sub tele ntkl.[ne] # AEFWMIRTFE E 2 8ET N 4
SAC> 1lh cmpinc cmpaz

M

FILE: /opt/sac/aux/datagen/teleseis/ntkl.e - 1

cmpinc = 9.000000e+01
cmpaz = 9.000000e+01

FILE: /opt/sac/aux/datagen/teleseis/ntkl.n - 2

cmpinc = 9.000000e+01

cmpaz = 0.000000e+00
SAC> rot through 30 # 4t 30 F
SAC> 1h

FILE: /opt/sac/aux/datagen/teleseis/ntkl.e - 1

cmpinc = 9.000000e+01
cmpaz = 1.200000e+02

FILE: /opt/sac/aux/datagen/teleseis/ntkl.n - 2

cmpinc = 9.000000e+01
cmpaz = 3.000000e+01

JHERE T %ot 7~ 73 ) K R e A -

SAC> read abc.n abc.e def.n def.e
SAC> rotate to gcp
SAC> w abc.r abc.t def.r def.t

LTk B R baz 337, WIEERIAMCAI 2137, BRI 3087, A
BERLAREE, DR 123,
Sy

cmpaz., cmpinc
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12.136 rq

W%
M S AR Q AT
ik

RQ [Q v] [R v] [C v]

A
Qv WERENTHN v
R v &EEEY v, HAN km
Cv WERAEEN v, 7 km/s
i 7 L
rggl. ro. cl.
e
B AT MBI AR Q TRy, M ROERIFTEA R T -

wRf

AMPcorrected(f) = AMPuncorrected(f) * e Q¢

Horp f OB, B0k Hz, R ONEEEY, FAAL km, O @HEEE, BN km/s. Q 2—1
TERAIFEA T

JBe

depmin, depmax, depmen

B

bR E&SEOV AR KA, H AR A AU

12.137 rtrend

%
RERLrEEY
ik

RTRend [Quiet|Verbose]
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TN

QUIET AR/R&MERAREE
VERBOSE il /m 2 E 15 B

iR (L

rtrend quiet

B

e A BN FITER AR G M — A AR, RGN T 2% L T RAE R e
. Bl AR AR B .

A 0 A (2i,:), BN REIEHL y = az + b, HARERR

o= YTy — D Ti ) Vi
ny xi — (X @)?

Y AR
b— Zx?Zyz — 2Ty T
ny xi — (3 xi)?
WA G — D UM S SECR 25 A B QR S &

e RTR_SLP HZp}&

o RTR_YINT EHZM Y #H

o RTR_SDSLP #}ZfkRifE2s

o RTR_SDYINT Y #HEAgkRAER

o RTR_SDDTA ¥dfiftbrifE 2=

« RTR_CORRCF s FIl & 45 5 MAH ¢ R 4L

B A S

depmin, depmax. depmin

12.138 saveimg

ik 2
K2z P 10 A PR DR AT 21 22 Bk 2y PR SO

SAVEimg filename.format

A

filename ZLLAF) EIGIF) SCH44
format K% 4%, FF PS. PDF. PNG fil XPM
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L
Vit 40 4 T8 T BT 1 P R IR B RSP h . FTKSUEL PS, PDE. PNG Al
XPM, v £ RAR BRSO PE T4 B SIS .

saveimg MX}T SGF XM TET, SGF X i B 2 h & B iy, 1
saveimg ;=4 1 ps % pdf B R Postscript FRFH: B =28 Ak . XPRZHEN, 1%
KRR png 3K xpm SCHHAERS R EK . TR RAEMER S, SAC BRIAEA 28 PNG
#&2UHY

png Fl xpm KFHA Y EIE OB, pdf B0 ps XA E BRI
X/Y=11/8.5=1.2041, XHXUeA/, WERRH NBE N 1.2941 SFH LA LELT

5 SGF SCf2l, saveimg ) PS U2 A BoundingBo x . X}F sgf 3CfF,
A sgftoeps.csh 1] DA i—AF BoundingBox [ eps 3 4. X}T saveimg 4 i)
PS ¢, HAEISEA MY A A

HTEH saveimg fRfF—ANGE, ERAAUZA] LAY, Riididplot. plotl S5dy4-2: il i
k. saveimg fEFRET SSS G LAE, (AanSim Aquitsub R FRET, M EIG & N
KK, saveimg LB HFRAFZEGE . 5 4N A T beginframe fy7E—~1 K
gl 2ok, AR Tendframe A2 JE Rl saveimg fird-.

2
YR (RA7 )y PDF S

SAC> read PAS.CI.BHZ.sac
SAC> pl
SAC> saveimg pas.ci.pdf

KFUE P 22 P U ORAT

SAC> fg seismo

SAC> spectrogram

SAC> save spectrogram.ps
SAC> save spectrogram.png
SAC> save spectrogram.pdf

12.139 setbb

W%
BCE AR B E



%123 SAC ;4 - 293 -

(573

SETBB variable [APPEND]| value [variable [APPEND]| value ...]

FA

variable BT, AR NHEESE - NCLEHENZE, BEAREK 32 F
¥
value MMAEERHIE, S 28 W 515k
APPEND R-EMBARWIAE JG, Aeizikm, N ERAREIRE
B
setbb M4 PAZS BAAR SR, XL ] DA i getbb Ay HL, siFEm 4 EES I H .

A Hlevaluate X FRARAZ BACEATABEAE, HAFE R B R, BATPA
i unsetbb MR — >R AR

il
[l BB A TR &, HFAEA 5 B G 5k L R A A

SAC> setbb cl 2.45 c2 4.94
SAC> bandpass corners %cl% %c2%

PR R E A A

SRBHETERG SHERX
SAC> setbb mytitle 'sample filter response'

SAC> getbb mytitle # BT EHERESIEH
MYTITLE = Sample filter response
SAC> title '@MYTITLES%' # BlF B FEERRA G AEAK

12.140 setdevice

il
TE S5 222 I B BRI T 324
ik

SETDEVICE name

A
name KK EH
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el

SAC BERAEIE B S N X1 BB 1, AR PAGE Z ey B SOOI R B e, thn] A
i flbegindevices fir<-Fitif T 4 1 B B BUCERA BB B4

BUGS

o AT BB RIBH (v101.6a)

12.141 setmacro

RS
TE X SAC IR AR
ik

SETMACRO [MORE] directory [directory ...]

A

directory Ji'E SAC ZICIFRIH S, ATV B4R 20t A2
MORE ff directory IEEAMEAEIEL )

e
A IEARBENS E X — ROV PATZE SR AR, e PTPAE X 100 14~

24 setmacro fififf] more IR}, FEEN LS IBEMBCAFTEN MRS R G A
HEH more I, W EAFAEN S FRRH 91 FHUL

BT macro apShf, SAC &R YFIHE, #%A KB E setmacro F5EM
Ht, ORI B WYE 4R % B b 54k
12.142 sgf

W%
il SGF Bk il
ik

SGF [Prefix text] [Number n] [Directory CURRENT |pathname]
[Size Normal|Fixed v|Scaled v] [Overwrite ON|OFF]

A

PREFIX text & SGF LA N text (RE 24 FHFK)
NUMBER n #&#& ~N—1 SGF 145 n. % n K 0, W SAC #% SGF {FH
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Sk N SGF Ui Rgn's, FHRFHAEM 1
DIRECTORY CURRENT ¥ SGF C40fE 48 H 5%
DIRECTORY pathname ¥ SGF R EHFEF
SIZE NORMAL 24—/ NMERE, FEEETEA —A4> 10%7.5 ] [ viewspace
(BRLHEKIR) . viewport (viewspace SIRHIAIIFALZ S, ZIEIK) HIBIMEN
8*5 Hif
SIZE FIXED v 774 —/E X Jj[a) viewport 28 v i1 K EE
SIZE SCALED v AL AAE X J7ia) F2y v 3febA X ARBRIRBR{E Y 1 E
OVERWRITE ON|OFF S§TH0}, SCH-SANIENE, RSB SCH-RF42 I S8 i i 5L

1
R

sgf prefix f number 1 directory current size normal

el
A SGF SCUEIG & NG S SGF BB R . SGF SCE4H 4 440
B, Ak

o pathname HEMAE4, BRI 24HIHF

o prefix migk, ZRIMEN T

o number =¥k frame 45, ERIME K 001
o .sgf FIF3FR SAC EIE SR A4

AT SGF ZE— 104k fo0l.sgf. BRETE—A frame I, frame 4§50 1. 7]
PASR I frame 25 ML B ETF IR« QSRR RS — 5 TF B AR LKA R, 1 ]
i X A B A BEARE— D3 — I HES, IR A4 frame S5 A 1 IR ERAH T .

LA DRI 22 ERRGE, W22 D 10%7.5 31 veiwport JEF, I HIERIA
(¥ viewport [EEARZ A — UL 8%5 ST RYIETEIX . AR viewport (1) X J5 1A
N E K ECR viewport () X J7 [ S A ABARIER LB . ROTEE S BE A SGF 3L
P, SRJ5 d AR 0 50R SGF Fefe i trdi K/ NI IE -

il
BHE SGF R PRAT H M AE 4 BT H %, HFHEE frame %5

SAC> sgf dir /mydir/sgfstore frame 0

W viewport f) X F KR 3 JLf:

SAC> sgf size fixed 3.0

AR TR -
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SAC> sgf size fixed 30.0

BeE vierport (1 X Ty [l i RsF -5 MR SR A I TR B R HE 31 -
SAC> sgf size scaled 0.1 # 10s W#HIEKEH 1 #HF

AP, Figk 60 MIEHEEERA 6 K, MmiHFgE 600 BEdRRA 60 detik, o
KA B ER IR Jo AL L

12.143 smooth

s
Xt B AR A
ik

SMOOTH [MEAN|MEDIAN] [Halfwidth n]

A

MEAN|MEDIAN 5 #5(E / H BT 5%
HALFWIDTH n & &30 & 1021560 n ks

WA

smooth mean halfwidth 1

e

WA 20 s B AR R, AT DA B (- B P B .

TS B R Rl AR E R S n R S, T n BIEE nptsn+1 AR BE AT
H, WH—DERR 2041 DR W T PR 2(0-1) DR, BURRAL
Hi,

B i

depmin, depmax, depmen

12.144 sonogram

R
WR—ERE, AN T R R RPN R P18 iR AR Y 22



%123 SAC ;4 - 297 -

(573

SONOgram [WINDOW v] [SLICE v] [ORDER n] [CBAR ON|OFF] [YMIN v] [YMAX v]
[FMIN v] [FMAX v] [BINARY|FULL] [METHOD PDS|MEM|MLM] [COLOR|GRAY]

A

WINDOW v &8sl KR v &, tkiuE T FFT RS
SLICE v & EEHESNEFER v B, XA sl 18] 5 R A — A e 2k
ORDER n 57 M TR AT F A X i sk

CBAR ON|OFF {77/ XHZH i 4

BINARY|FULL =4 —/NAUE 80 @ &%

YMIN v 575 2 & (1) fie/ N

YMAX v 552 Kl KM%

FMIN v 3§55 & U s T i e Ny 98

FMAX v 57 B 300 1 - 0 Je o Kl 58

METHOD PDS|MEM|MLM #55E {fi {541 )%, PDS fFRIRE B ikflit,
MLM fRFRE RS, MEM RFH IS

COLOR|GRAY {5 &% (0 Kl J2 K ]

A

sonogram window 2 slice 1 method mem order 100 ymin 0 ymax fnyquist
fmin 2.0 fmax 6.0 full color

A fnyquist HiF Nyquist REEHH
]
sonogram fiy i1 T — AN, HARCT i B RN R T3 R AR 1 22 . (T3

4 fmin FI fmax Bede, SSRGS/ MR, M HAE A G E P AR AENL
MW AR IR HES S SRR A .

[ il

FIEAERAR T I B RSE 2 512

fia] e

I BITE S B AR s AT 1A AR ] 69 70 ELAE N TR)_E PR 275 T A LA
LB

T delta

Bk npts, delta. b, e. iftype. depmin, depmax. depmen

A nxsize. xminimum, xmaximum, nysize., yminimum, ymaximum
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12.145 sort

W%
Rk BEAE R (EDX AT IR SO EA T HE Y
ik

SORT header [ASCEND|DESCEND] [header [ASCEND|DESCEND]...]

i A

header K%K B & EIHA T SCHHER
ASCEND F}5HE%
DESCEND [ J5HE%

e
ARG Hh A Sk BB WA P SCHRREA TR . KB R AR 4T T i Al XA

FBONR A SR, R AR B BT TR JOvR S — R B BRI A O . B
Z DA b NSk BUA R

B KBS AT PABR % ASCEND zf DESCEND SREHHr & FEIWHEF . #HARIEE,
MBI R TP HED « QSR sort ay S HARTE AT LBl , BRI E—k T sort
BT SL B RHEY, WSRO sort HEA LB, WaiREs.

R
RO 17 Bl ke TH - HES
BUGS
o fE SAC_USE_DATABASE=1 HyIL T, il %ar< & FEAHE PG EEER

(v101.6)

12.146 spectrogram

Hig 2
{52 FH A A B A e T R
ik

SPectroGram [WINDOW v] [SLICE v] [ORDER n] [CBAR ON|OFF]
[SQRT|NLOG|LOG10 |NOSCALING] [YMIN v] [YMAX v] [METHOD PDS|MEM|MLM]
[COLOR | GRAY]



%123 SAC ;4 - 299 -

TN

WINDOW v &EWSHEIRENKE R v £, g8 T FFT fRF

SLICE v #EEHRMEshaIbE N v #0, XA 3h e b s A — A 1 2k
ORDER n #87E HTHE R THI B AR i) i g

CBAR ON|OFF FTH-/ %S i fa, 5%

SQRT|NLOG|LOG10|NOSCALING #/EIRIEN H 2A%E . PA 10 SRR %k
PR

YMIN v $§ 5% 22 F ) fe/ MR

YMAX v $§ % Bl K%

METHOD PDS|MEM|MLM 57 {11 1%, PDS BRI,
MLM FRFEHARAUSL, MEM RRF KA.

COLOR|GRAY 5 &%t K& KK

i L

spectrogram window 2 slice 1 method mem order 100 noscaling

ymin 0@ ymax fnyquist color

HeAL fnyquist A Nyquist AR

]

A P 2 A Ao T AR R S T B T A 0 AR ] B P B R H RSV I Rl 2 AR
W — M MLM B MEM 5 PDS 53|y 9 Bl B AR C sk E. — Ik Bmis
MLM 1 MEM J73%, PREOMAATER & TAS R oA 7=4 i TR R [a) B 2 it il S 2U A
THH. XEERLARIN A PAS% Kanasewich(1981) PAK Lacoss(1971). (BT HA
KB ORDER Z¥ileiE . A TIRFHHI SPE TR —EhE, & T PDS HyEK
i\ order >k 200, MEM FiI MLM ) order ERiIA N 100, 7F SAC HrapAEid e ) it
window Z4piE . WA I I R 3k 2 [RI TR B s1ice Z4duE . XS4
IR e T I i ) g ) S, W BB s:

Time ->

6 1 2 3 4 5 6 7 8 910 11

| ..... | ..... | ..... | ..... | ..... | ..... | ..... | ..... | ..... | ..... |--|

|[__~__| window 1, First time will be at the center of this window.
|__~__| window 2
[__~__| window 3

leven | Slice: It o I 4 by JF 46 B 1l oy 2

A ] S TR it P 2 B AP 45 AR MO 2 AT R I ) PP 21 A R 2 DA e window, slice 2
Bo PR 1] AR i P 1) S IR ) 2 A1 AR IR TRLE BN B X BRI T) - PR EOE SO —A
EHEE %] . SAC AL BRI R4 0.
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il
TR iR 512

e

S Bk DA A Y 53 EL AR ] 5
S

£5: delta

~
iy
I%
oE
S

A5 npts, delta, b, e, iftype. depmin., depmax., depmen

7 nxsize, xminimum, xmaximum,. nysize, yminimum, ymaximum

12.147 sqr

i

RN KT T

ik

SQR

PRI

depmin. depmax., depmen
12.148 sqrt

W%
X R BT AR
ik

SQRT

depmin, depmax., depmen

12.149 stretch

M %
FEfif (HREE) B, E& 7T AR FIR gEbds

sqr
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(573

STRETCH n [Filter ON|OFF]

FA

n BEEREERE T, BUEN 2 B 7
FILTER ON|OFF fTJF /KM {H FIR JEH AR50

S ¢

stretch 2 filter on

]

WA XA T, RIHERAE . 2 KPR AR T, AUAE S AR i (R 48 AT

MEHMBE. AT FIR pEed, W0 S A7 i 3T AR — A5 R %
FHRMEE RAE IR/ N SO TR, DEBE G M A S -

B A it

npts. delta, e, depmin, depmax. depmen

12.150 sub

ik 2
TS F BB O ] — L
ik

SUB [vl [v2 ... vn]]

FA

vl WS AR
v2 M A SR AR
vn MEE n SO E L

S (¢

sub 0.0

B

Z: Jladd WAH TR



- 302 - §12.151 subf

B

depmin. depmax., depmen

12.151 subf

W%
8 A A — A S 5 — AL
ik

SUBF [Newhdr [ON|OFF]] filelist

i A

NEWHDR ON|OFF 8 5& #iA: i) SCA AN SCAR ) Sk By . OFF ZRn il AT
HFE ORISR BEX, ON R filfi ] filelist e RSk BLIX . B4 (BN OFF
filelist SAC — ¥ 4% 3
Bl
% Iaddf fiy4HAH UL .
B

depmin, depmax. depmen, npts., delta

12.152 symbol

SYMbol [ON|OFF|n] [SIZE v] [SPACING v] [INCREment ON|OFF] [LIST STANDARD|nlist]

TN

ON {TIFF BB, FUCERS S

OFF S G4aIT

n ATIFAFSRRIF . HAFS SEN . HE 16 MRRIIFS, 5 0 ks
KB

SIZE v WEAFS R v. (i 0.01 FURAT AR AR 1%

SPACING v BLH/A BN v. BORLAIE S RN W58
FEAEAAES, B 0, MYERTHR 0.2 ) 0.4

INCREMENT ON X/ SRS MR 19 R0 T
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INCREMENT OFF 5[5 ['i& INCREMENT &

LIST nlist BT 5RANE . MAFSSHE. KERPWE DTS, FH4T
AR R DA

LIST STANDARD W ZZfrifEFF5 k. WERTHE —-MFTE, T/ SE
Tl

iR (L

symbol off size 0.01 spacing 0. increment off list standard

B

XTS5 JE ML T thline Ay LAV, FTOTMEZET, ENTRaT A TR
HFREE BRI L. P, Wn] DA EUR A AR R LA S
TE—iKE b, WFFREENARRAFS . X2 n A INCREMENT BRI, 241XN1E50
TTTRI, BB ST, HMFF TR PR EORRFF S 1, AR &/ S
FM 2 2 16 WS, IREATDAREN LIST SIS X AR P I A WERARTE 2
—RINEELK, HFHEEMENT IEM R EAN B L, MR . 77559
N0 R T RTINS T LIST Wil LINE g3, PAYE—3KE B
AFoR— LR, TS ER 5 o LR

il
HNTRIE—HUR A, RAEZRT, REEEURTS, REaK:

SAC> 1line off
SAC> symbol 5
SAC> plot

HNTHFFZ 7. 4, 6. 8 FEREPULSLL, MM 0.3, filplot2 22

SAC> 1line solid

SAC> sym spacing .3 increment list 7 4 6 8
SAC> r filel file2 file3 file4

SAC> plot2

{5 il plot2 FER A T B2l =430, S — A SCPFEIE M SR8 TeAT 5 S AR 4L,
HEMAFT SREBRS, WA

SAC> read filel file2 file3

SAC> 1line list 1 0 0 1dincrement
SAC> symbol list 0 3 7 increment
SAC> plot2
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12.153 synchronize

W%
[ 26 WA BT SR 225 A
ik

SYNChronize [Round ON|OFF] [Begin ON|OFF]

i A

ROUND ON TJF ROUND BEW . A FTFFAZIEI, W23 X AEAS SO T 46 Bl ) A0k
VA DA i B ) 2 SR ARE: ) ol

ROUND OFF 4 ROUND 337

BEGIN ON & # &4 SCHA AR B E R 0

BEGIN OFF {35225 i [a] i 26 % i Z) A AR

R

synchronize round off begin off

Bewl

et 2 1T [R5 NAE P A SO S5 B 2 o Sl A2 i SO 225 I [0 SCPRR A6 e

[B] (B), $RFNFA SO Bt SCPFE IR 2, I IBGRIN 2 N A BT SRR Y 2
FIZA, fo e TSR SO A AR I RIS 57 2 2% I 20 ) L

MRS BA R RS WL, 3R cut sixlim fir st SLpRA, A AT A
(o F 2% i - (A I A R S 5 I 21— 2

UAREEH T BEGIN JEI, W &KFBrf SCIFR) kzdate Ml kztime BWENFEFEMIE, HHf
P SCHERTT RN TE] (B) BB, XA fR 2 A a0 i el fE S

il
(B AR H AN [R] 22 IR R] B SO 2 A

SAC> read filel file2
SAC> listhdr b kztime kzdate

FILE: FILE1l
B = 0.
KZTIME 10:38:14.000

KZDATE MAR 29 (088), 1981

(T oigksr)
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FILE: FILE2

B = 10.00
KZTIME = 10:40:10.000
KZDATE = MAR 29 (088), 1981

XSS EI S % HIH, R B S5 520 AN [ ) I 46 i) (e e #% & o] AT
synchronize [R5 %)

SAC> synchronize
SAC> listhdr

FILE: FILE1l

B = -126.00
KZTIME = 10:40:20.000
KZDATE = MAR 29 (088), 1981

FILE: FILE2

B = 0.
KZTIME = 10:40:20.000
KZDATE = MAR 29 (088), 1981

BAE AR BT AR S A, RS BO P A AT E 2 U RHRIARIE, BT
{EAR SRR DAPRAE A RS I 2 ) A AL

12.154 systemcommand

e
£ SAC W IT RS
Ik

SystemCommand command [options]

A

command RZ M4
options A4 H AL

e
1E SAC Fg ] PAPAT R RGO RY, A IR s, cp &5, (HRELar o Toih E#
T SAC Wiildr, AN T#EF PS U gs ar & eH SAC R Agrayscale [1fa
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5, #§infE SAC IR EHAETAN gs a4
7

—AEEMAETEEERANG SR rme S T ERAE B ASIER R4 r +.SAC
DREUN rm x . SAC 1t FEHAE SO gR MR, Sanife SAC PESILESAN rm a5

systemcommand HI{ERBLZN T HERAE SAC PRI X L2 ICIAPE SAC E
MRS

il
ARG @S rm MRRELE SAC St

SAC> rm junks # TREEERAA rm 4
ERROR 1106: Not a valid SAC command.
SAC> sc rm junks # Wit sc HEEWEA rm &4

12.155 taper

Mt %
Xt R 9 i LR RE BRI taper pRAR,  FEASHICHR P 11 M v 2 %5
ik

TAPER [Type HANning|HAMming|Cosine] [Width v]

i A

TYPE HANNING | HAMMIN|COSINE i }f§ Hanning, Hamming. 437X %6 5
WIDTH v 35555 T Y 50 52 o5 380 s A LU(ES v, v BUEXE 0.0 A1 0.5 2 [A]

i 7 L

taper type hanning width 0.05

B
taper PRECZTE O Rl 1 2 (B BUELAY BRI RS, 55 OBt o T 5t ) i & s, 0]
IR “RK

taper BT npts « o il H—ARMEA 0, Fa—DARER 1, FeRBEE
IR T BRI 1 2 npts v AR, EREHREERRE SR 0 TFARCIE Mg 2]
JRARME . BARr AR S Te 30, IR i H R AR E A W E T Husi /2 0.

taper fiy <[l I TE

Data(j) = Data(j) = (Fy — Fy cos(w(j — 1)))



% 12 3 SAC md

% 12.2 L TARNERR L SE, K N g i i 55

# 12.2: taper ZIHE S —
E it w |k | F1
HANNING | & | 0.50 | 0.50
HAMMING | & | 0.54 | 0.46
COSINE | ,% | 1.00 | 1.00

- 307 -

, Bl npts *x v,

Bl 12.4 g5 T AN taper ZERpRAAT I, IR ATAE L, hamming %56k B 3A

SEAESEIARK

1.0 T T T I T T T I
i HANNING

L HAMMING

K 12.4: taper =) pRI& i 2%

S

depmin, depmax. depmen

12.156 ticks

e
ez
ik

2 Vel b 20 S Al ) 7
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TICKS [ON|OFF|ONLY] [All] [Top] [Bottom] [Right] [Left]

TN

ON 1effERil ERRZIRE, HALAA
OFF TEifEmill EARRZIE, HAAL
ONLY {UAEHGE Ml B RZIRE, HoAth A
ALL FrAI 4t

TOP X %y Lifi

BOTTOM X #fif N i1

RIGHT Y #iiyfih

LEFT Y Hhiiy 22k

R (

ticks on all

B

Z B2 T DA T DY ) — i s L B, %0 BETR] B v fiy 9425 o

A
R AR, A

SAC> ticks on top

KMVFTAT % B -

SAC> ticks off all

H 7R AR %] B Al

SAC> ticks only bottom

12.157 title

e
SE X2 PRI R R e 1
Wik

TITLE [ON|OFF|text] [Location Top|Bottom|Right|Left]
[Size Tiny|Small|Medium|Large]

§12.157 title
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TN

text WIRFME, HIREIREINE, # text Wk, WHREHS'FHEEX
ON S Rtpl, (HASECAR RS 25

OFF R ntnil

LOCATION &S5, TP TOP. BOTTOM, RIGHT. LEFT
SIZE ¥ &krmipg R, ATpAB TINY. SMALL. MEDIUM. LARGE

B

title off location top size small

]

FATIFHET, WA AR, BRI RS . (B RN AT, AR
A AT PAE i gtext Ay E.

12.158 trace

%
IBER AT RASK B R
ik

TRACE [ON|OFF] name [name ...]

A

ON|OFF §TH /K28 518 Er e

name LB R RS RE/ AL R A . T kBN R, HAEXCh filename,
hdrname, Hrp filename EZEEEN SAC 448 45, hdrname 2 SAC
LB R

iR (L

trace on

Bewl
T MTAE SAC ST AR PIBES SAC R ul/ K BUE B, 2 TR
RS IR SN o A RIB BRI IHT I, R B M FiE. 52 B IR BRI AL

TAITPRES WA T iy PR A BRI AR AL, 338 B A e A R e URE H B (BT
ENE Ay, A8 BB BRI A, e Bon A B M B fE .
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il

BB B TEMPL FiSCff MYFILE ) kBre & To:

SAC> trace on templ myfile,t0
TRACE (on) TEMP1 = 1.45623
TRACE (on) MYFILE,TO@ = UNDEFINED

TESATAR W, SAC AR BERG KA . 7 K E SN R AEE sk, &
WA — I B Z JFUAE T TEMPL, %EXT TO KIfE, N SAC KFE/m M E &

TRACE (mod) TEMP1 = 2.34293
TRACE (mod) MYFILE,TO = 10.3451

A5 Ab R TEMPL W] PR 28

TRACE (mod) TEMP1 = 1.93242

Y EREFVEI RIS, SAC f)5— U s A8 B 2wl -

SAC> trace off templ myfile,t0
TRACE (off) TEMP1 = 1.93242
TRACE (off) MYFILE,TO = 10.3451

12.159 transcript

Al 2
R SAC Zenmf B 5 b 2 Jil A S 4
ik

TRANSCRIPT [OPEN|CREATE |CLOSE|CHANGE |WRITE|HISTORY] [FILE filename]
[CONTENTS ALL|Errors|Warnings|Output|Commands|Macros|Processed]
[MESSAGE text]

A
OPEN FJJFRIATII:, F3CHFEAFAE, WERHG B B SCrHR AR, A T 55 )

g >>

CREATE A@— A4S, M4 TEE NS >
CLOSE X P—AC2ATH AR A S

CHANGE &—AEFT R BIA SO N 25

WRITE FH5 BB AR, A HARAS SN
HISTORY iy 471 SEARAFEI S

FILE filename J& SR SCI1) 44 F
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MESSAGE text [i] B4 SCIFHHASCAR . X AME BT AN T4 € AT Y #E AR
o E IETEAL B A R, AEPTR AT IX A i Y A A5 AR
CONTENTS ALL ¢ SCRIA SR A2 4wl i A A e 5

CONTENTS ERRORS & Xl A= A7 SAAT A& 7 A= 5 DRI JEL
CONTENTS WARNINGS & XA N2 N AT a2 I 7 A I
CONTENTS OUTPUT & S RIIAS A2 A AT fiir 2 ol 14 i £ 7 6L

CONTENTS COMMANDS 5& X Il A N2 0 2 Sy A R i 2
CONTENTS MACROS & S RIA WA N7 B R G a2
CONTENTS PROCESSED ¢ S RIA N A AL A BRI J5 i

i 7 L

transcript open file transcript contents all

e
RIASCOE D% SAC ST, T PATE Sk — IR Z T SAC IFIfEE. [

—IsfTa], M PR 2 AT AR 5 NS SR BIASSOPE, BN EIASCOE TR ERAS [ B a5
S|

/o

2N |
Bl —SHIRIAS S, U480 mytran, 8 T BRE AT Ay 2 A HoAth 4= 5B i Y
7

SAC> transcript create file mytran cont err warn out com macros

o Z A BIEZE A QA EIA SR, R A ] CHANGE 3673 :

SAC> transcript change file mytran contents e w o ¢

XA myrecord HRIASCHE, Mtk T 4 A

SAC> transcript create file myrecord contents commands

g E R, RSO VEZE e SO, R ABIATHIRI— 4l 4.

BB ARTT EAN AL BV 2 B F o AR A E AR RIA S (R RIRIA SO 4)
KACRALBI SR . 53 SMT DARF AL B BT A S OE A5 81 AT AT A 2R T R AR AT 21— RIS SO
H:

SAC> transcript open file errortran contents errors
SAC> transcript write message 'processing event 1'

KX LE iy TAERRAC B 2SO o XTF R, Bt F B E B a2
BASSCPF I B0 o 265 KA — T RIASCPRR A, it i) AR B AL BRI (E) 2 75 B
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THER.

HTPRAF— A ATREIA, PAsk SAC MFIFIR R EBI TR A %

SCA> transcript history file .sachist

RUTE 241 H KB G A T — RIS “. /. sachist” o AR AAAEAR HLI ST
PG e WX G AL TARIY BRI da A SC b, Wiz AT SAC I
FEEZ T H 77 A — B e AT s e FE— AN PATHY SAC w11 SRR B 5 4

far P s, AR CAB R AT AR 6 S H R ITE, WRARECAHE SAC Kl iRk
XA AL, WA 70 6 B3R A7E] ~/ . sac_history.

12.160 transfer

M
SERIARBRAARINL, AARFGE, b a] AU A S
ik

TRANSfer [FROM type [options]] [TO type [options]] [FREQlimits f1 f2 f3 f4]
[PREWHitening ON|OFF|n]

A

FROM type ZE2BRALa0 [ 27

TO type ZfiIA KRN IR

FREQLIMITS f1 2 f3 f4 JEHI KT f4 DARILT f1 fsies
PREWHITENING ON|OFF|n Tiif4{bAab 3

S (e

trans from none to none
EAli|

FROM and TO

transfer fyHAE & R BB R A — T (U I B 54 450 5 — PP (U .. FROM . type
P E BN BB AR T R BRI AR, TO type $7E 1 2B B R H i AU L .
FAE R R SCER, A B RIS, 35 i s ) B A SRR 5 1o

type AUEHKA, AIPAE SAC FUE ARMEIER ST (LPR R RSAC B A
SIFE), IEFTLAZANT JLRPARIRAY AR ITL:

e none: Fin “fifs”
° Vel: %% cc%}-‘iﬁ:n
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o acc: Fn "

+ evalresp: F/RMA] RESP {Ua§0a Y S

o polezero: Finfliff] SAC PZ &5 N S04
o fap: KR fap AR R S

tranfser i WEIAEE “transfer from none to none”, BJIERIAM & AR
UUFREA” HRAAFE . Y4 ATEE FROM type B¢ TO type Hf, SAC &fRE A2
#15 NONE.,

o AHHIEZEAS NONE,  BIZ/R E rh R BR AR A5 2 4%, IEiE SAC Sk
Bepyy IDEP #5804 IDISP, (il nm, #2880 VEL 5 ACC, [A]BE;

o Fiki AR AN IE NONE, VEL B ACC, NFFFRIESEIR E TO type B
RS ERLTIA

o AARE FROM 10, NMEE [FUIREIR R 0As, HAS R AGERmR; @ H
T4 BEVE IR R 0S5 0 B

freqlimits

freqlimits FT¥E 2B as ) B B X 3 FE R ARATAT S o AT R il . 24 TO type &y
NONE. VEL mf ACC Hf, @hZifili e ti, HaAFHABEEFEAERN S5

A MR S E B AR AR EA T LY., AE R T G R, f ZAER i i ik, it
AT BE 2 B A— MR/ (E HE T S BRABIAL A R R AT IR e Al , {7 Had ARG
AT T A 62X i 7 AT s

freqlimits SyEZ SR i B3 R MURE M AR K, DASIE BN v AU RIAR AR ) 1 1
PRSP F1<F2<F3<F4, HIRRREHEZES] f1 2[00, f1 3] f2 Z[FM
0 Wrsae il 1, A8 f2 A1 3 ZEfRFEA 1, 18 3 2] f4 ZEM 1 #Hrazmg 0, KT f4
HIEAE N 00 S PN 2 BN ARSE IV 73 2 — 3. AR B R -

1.0
T A

087 £2 £3

0.6

0.4

0 | f11 fl4
0.0

0 1‘0 26 3‘0 4‘0 50

Frequency (Hz)

& 12.5: Freqlimits 42K pE%K
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DU R SR % T 300 . FL<F2<f3<F4 4, BB TILEEN:

o f4 /N Nyquist SREEZE. AN R0 RAEEI A 0.01 s, | Nyquist SREEZN
50 Hz, A f4 N/NT 50 Hz

o f3REES f4 Kk

o 2 5 3 ZRINRSATRETE, AR5 PR AR T R AT U8

o 1 f2 REEKFEI;

o 1 PEEUH EARTR R, AT AZEEUR R B T2 AR Y. 2 5 PR R i

AR AMGE IE A EAE T A JER: , WARE f1=-2 I f2=-1; FHE - HiE
DEPE RS EAE E AL AN JES , ATPABEE 3 %F Nyquist SR, f4 4 Nyquist RE PR
FEH R, BN AR BN AR RN, R, 38R EOR N 2 IR, &5
HHEPE (f1, f4) ZAMRIEARSES N 0. AREER S50 2 R, WAS% SAC
Hjcut 154

prewhitening

prewhitening T ML . T4 T DA AR ] 7 5118 728 4 31 451 35l 2.
i, HATHERYPAb o X 2 MEERSIESTEH , H4 S BURTE R T AS . 2 Wwhiten
e FTITIEALIEIN, SAEREEAEZ BIEFRIEIA TS L, FTERE B AR S e N AT
eI R, R ARSI A B gL . BOATEOL R, TR KR, gk
"N n=6,

ZN L]

B R

SAC HNE ¥ —HERUE LA SRAL, ATDATE fiv & B R -

MBI LB LLL SEt (G ma i . FF 588 E SRO 4G Y., LU ge K X% i 4k -

SAC> read abc.z
SAC> rmean; rtr; taper
SAC> trans from 111 to sro freq .02 .05 1. 2. prew 2

LRI ZERN RSTN 112688 nykm.z, 24 7 RABRix UM RFEL DSS A
M

SAC> read nykm.z
SAC> rmean; rtr; taper
SAC> trans from rstn subtype nykm.z to dss prew off

R LR (g [ e e P (A% -

SAC> r XYZ.Z
SAC> trans from elmag freep 15. mag 750. to none
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MBI H £ WWSP 4R R., 1381 AR B -

SAC> read xyz.z
SAC> rmean; rtr; taper
SAC> trans from WWSP to none freq 0.05 0.01 5 10
# WA to vel = to acc 17E|# FH fnik X

] B A AL Z B AL WWSP S i 1 -

SAC> r syn.z
SAC> trans from none to WWSP # "B A trans to WWSP

evalresp 337

evalresp RAGFAMRKEIER L ENEREEL, MHEFKmM RESP L0 B S i
BRI YAE S . FEMEH evalresp #EIiHT, transfer fORM Y HINFEHE) SAC JIEEL
PR B & AL B EE, 5 kstnm, kcmpnm, kzdate. kztime. knetwk #l
locid, RIGSHELHIHZ FIF M 4ZH “RESP.KNET> . <STA> . <LOCID>.<CHN>”
% RESP ({4 (lb4n “RESP.IU.COLA.BHZ”), 4l RESP U5k GulifE B2
S €L el RSNl = SNUN L

SAC> r 2006.253.14.30.24.0000.TA.N11A..LHZ.Q.SAC
SAC> rtr; rtr; taper
SAC> trans from evalresp to none freq 0.004 0.007 0.2 0.4

T B IACKEB R RG w5 S, 2R)5 H S 410 H 5 S0 RESP.TALN11A.
LHZ, — BSCPER R G b (5 55 8 il &l (5 SUISHE DU P 2 7 R

SAC ¥ b iy S BefF BT DA — S 1k 7 585 -

STATION, CHANNEL, NETWORK, DATE, TIME, LOCID, FNAME

TSRS — GG H. #5 DATE 7E SAC SKBUPRBUE AR h R 182, W
SE ARG H Y], TIME [A]3; %% NETWORK RAE7E , WBGAMNIEZ G M4 #+ LOCID
o KHOLE i, WEGAf LR LOCID,

k&M IU BT G alidl B 58 2o [ B ORI Y s &L, 1R COLA G
RESP 3(ff RESP.IU.COLA. .BHZ. 24 T4 Guli RER L., —Fhdpikiext IU &
W EE— G §il—{r RESP.IU.COLA. .BHZ, Hfy#, et RESP SUFhr Gl
R AR, DARRRRET, A LT et il ARK e iX — i A -

SAC> r *.IU.*.BHZ
SAC> rmean; rtr; taper
SAC> trans from evalresp STATION COLA to none freq 0.01 0.02 5 10

YR, 3R RESP SCPR4 LS RESP SO 60l S 5 000 Sk B i i G 0k 17 L DL
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fi ] STATION &I & T AR G4, Behl, XD AdE, transfer
42 Hi ) RESP.IU.COLA. .BHZ?,

TR 2R = BEIRE SRR, HFERLE BHZ 238G LY

SAC> r *x.IU.COLA.00.BH?
SAC> rmean; rtr; taper
SAC> trans from evalresp to evalresp CHANNEL BHZ

BRSNS , BHZ sy 24 T A 37 HE, BHL Al BH2 2B T IR AR B 25 101 5. -
AL BHZ H{SL 50 N

KT ERIU &M COL & BHZ (@i, 1992 4E 01 H 02 H 16:42:05 [R{LERm LY :

SAC> fg impulse npts 16384 delta .05 begin 0.

SAC> trans to evalresp sta COL cha BHZ net IU \
date 1992/2 time 16:42:05

SAC> fft

SAC> psp am

WRARE) RESP SCPE44 5 SAC MARIERS AR, WTRAGE] FNAME 620 56 il i < 26 11
¥ RESP 3CfF::

SAC> r 2006.253.14.30.24.0000.TA.N11A..LHZ.Q.SAC

SAC> rmean; rtr; taper

SAC> trans from evalresp fname /tmp/Resp/RESP.TA.N11A..LHZ to none \
freq 0.004 0.007 0.2 0.4

transfer (yA2RiA2fi | RESP.TA.N11A. . LHZ {EHmq R Scfd:, A FNAME 17
SIS B ] /tmp/RESP/RESP.TA.N11A. . LHZ, &y p2, BIE2( ] FNAME
SRl E T RESP UM, Zfiw g okl 5 (5 B2 5 LhL.

T4 RESP U n] AL & 2N M ek &, R AT DUKE A A i 157 S - 31—
A RESP 4w

SAC> r *.SAC
SAC> rmean; rtr; taper
SAC> transfer from evalresp fname RESP.ALL to none freq 0.1 0.2 5 10

XA, RESPLALL B& T U Edndma i s 4, transfer dy42 it RESP.ALL
SCHFHINES , ST NEEEE, SN EEdE PRI G5, 5 RESPLALL
P AR 22 Wi 7 PR TR L, 5 DCHC R, Dol FH a2 e 1 PR A

X BLEGE BT f i LOCID #E @A
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polezero %

polezero FEADFAMEHIETE X LM, 2R SAC AR S e
LRIV

polezero K2 WEHRPTE PHEI G WEE , (AR G (5 B 23BN PZ S0,
AP R subtype SRA8EZME N PZ X, % PZ SUU-ATHRAT, MR T
GuiE B G B PG uiE B ICES, A BRIEPIT: # PZ U o T, MR
116 b5 BCEC AR, BT .

SAC> r *IU.COLA.BHZ
SAC> rmean; rtr; taper
SAC> trans from polezero subtype SAC_PZs.IU.COLA.BHZ to WWSP

—A PZ XA S 2 Gl ZiE. 2B KA. AT RAKE T A R PZ
SCEEHAFELER PZ 3CfF. TiBl i Ao, HAME PZ SCrFitfr &
ASCARR Y.

SAC> r x.SAC # N2 HIE

SAC> rmean; rtr; taper

SAC> trans from polezero s event.pz to none freq 0.05 0.1 10.0 15.0
SAC> mul 1.0e9 # FERP 1.0e9 !!!

SAC> w over

T SARINERE, FEM PZ SCPFR G A2 A B R, 52 BdEiy A2 m, 1
SAC HHERARYERALE nm, [R5 ZEAEE R A 1. 0e9 Flicdhumty A el nm. X
FAAT R B SO R, R B

fap B
fap PEIFEI M FAP SCEEVE AR R %L

%A fapfile X fap.nlla.lhz_0.006-0.2, HAFERIFREN 0.006 Hz F| 0.2
Hz, BLMPIE 2006.253.14.30.24.0000.TA.N11A. .LHZ.Q.SAC FF 1% 2%
IV

SAC> r 2006.253.14.30.24.0000.TA.N11A..LHZ.Q.SAC

SAC> rtr

SAC> taper

SAC> trans from fap s fap.nlla.lhz_0.006-0.2 to none freq 0.004 0.006 0.1 0.2
SAC> mul 1.0e9
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12.161 traveltime

M5
ARG SCHA R AR B4 s A A S E I
ik

TRAVELTIME [Model model] [PICKS n] [PHASE phaselist] [VERBOSE|QUIET] [M|KM]

i A

MODEL i X AR, AJPAE 1asp9l 5 ak135, #{HN iasp9l
PICKS number [JHUEH 0 2] 9, FREPREEE—EAR I B B A7 B0 B 1 Sk B s &
Tn i, HAEMKIKE AR FHPSLBAE & Tn gy #5K$5% PICKS #mil, WH
TR BAHEIRHER AL B

PHASE ZL5 /AR iyBAHSER, A T PICKS n &3, WIEAHS|RHE B8k
HALE Tn il KTn

VERBOSE|QUIET #{#if] VERBOSE, Il &¥E 2t i 72 A i B A HoAH X S04
S ZIAMEG A QUIET, NIRTERE# L /R B ERE R

M|KM LB & evdp FHAN m B km

iR

traveltime MODEL -iasp91 KM PHASE P S Pn Pg Sn Sg

e
A iaspei-tau F2FVHRARE R BT RO FRAHEIE E RS, ZORNAFHR) SAC %L

PSP b S FAE AL E . Gub i EAR A RN B2 K RN, m] A A
%27 laspei-tau [H] KK

AT PICKS n &30, WISKFHs R — DR B SL BAE B Tn
AR NREA R IR AR AR Tn e XETREARERM, Lok i a), i
AR BIIARXT T2 I 2R AR, T2 AR T AR 2 e i

TP RN, FRE evdp AT LA m B0 km. SAC M v10L5 JH4h, evdp ()
BRAINBALE km, (HETHEEER T A1) SAC BIBAKIALA m /B2 evdp BYBAAL, AT RE
EAAEX LA m PR AR REE . B SAC HF AT km R m gL PATE
R AL

il
DI, B REANS2 :


https://seiscode.iris.washington.edu/projects/iaspei-tau
https://seiscode.iris.washington.edu/projects/iaspei-tau
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SAC> fg seismo

SAC> traveltime

traveltime: depth: 15.000000
traveltime: error finding phase P
traveltime: error finding phase S

traveltime: setting phase Pn at 10.464321 s [ t = 51.894321 s |
traveltime: setting phase Pg at 22.904724 s [ t = 64.334724 s |
traveltime: setting phase Sn at 50.047722 s [ t = 91.477722 s |
traveltime: setting phase Sg at 66.414337 s [ t = 107.844337 s |

TR E N, A P A S B, FiPASH B error finding phase P [14Hi%,
IR A 20 . DA Po sBACAGI, BAHERA 51.89 s, MHXITZSEmZIMFMECH 10.46 s,

ARG, FETE TREMGER, AaBARLEBA R . ZUREMERFEE SIS B
B, FEMEH PICKS n 3&I:

SAC> fg seismo

SAC> traveltime picks 0 phase Pn Pg Sn Sg
traveltime: depth: 15.000000

SAC> 1h TOMARKER T1MARKER T2MARKER T3MARKER

TOMARKER = 10.464 (Pn)
TIMARKER = 22.905 (Pg)
T2MARKER = 50.048 (Sn)
T3MARKER = 66.414 (Sg)

SAC> write seismo-picks.z

AR, To F T3 73 5I0RAF TR Po. Pg. Sn. Sg AR RHARRS TS % A1
MWH. KT 2| KT3 FrI o 5 TAHR AR A . BeAL, RAE A i) VERBOSE 1E3T
WEFE RIS RSPATEIR, X0 TR MR evdp BYRRAL, WLAEIE QUIET it
T EA RIS B

rdseed v5.0 AEMHH LS, RIFERE evdp LA m:

SAC> r 2008.052.14.16.03.0000.XC.0R075.00.LHZ.M.SAC
SAC> 1h evdp

evdp = 6.700000e+03

SAC> traveltime M picks 0

traveltime: depth: 6.700000 km

SAC> 1lh tOmarker tlmarker t2marker t3marker

tOmarker = 61.48 (Pn)
tlmarker = 76.413 (Pg)
t2marker = 109.66 (Sn)
t3marker = 132.11 (Sg)

SAC> ch evdp (0.001 * &1,evdp&) # ¥ evdp HHEA(Ltk i km
SAC> setbb station &1,KSTNM&
SAC> write %station%.z
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12.162 tsize

W%
P SCA T T 1
ik

TSIZE [Tiny|Small|Medium|Large v ] [Ratio v] [OLD|NEW]

i A

TINY|SMALL|MEDIUM|LARGE v # &b AR FRIE N v

RATIO v #&E RN TERE A v

OLD 5 sCA ROHMERE N IHE. IHEED SAC 9 Z Bl HUA H i SCAs ROHE
NEW %5 i SCARRSHE S SAC WAL 44 (A

i

tsize ratio 1.0 new

A
REB AR S (title | xlabel | fileid 45) AVFRECEBRRIISCA MR T

SAC $24L T PUFRME R SF: TINY. SMALL. MEDIUM f1 LARGE. &— A5 R 184G —
AVIURME, WA

% 12.3: SAC FpifECA R
NAME A B|C|D|E
TINY 0.015 | 66 | 50 | 68 | 110
SMALL | 0.020 | 50 | 37 | 66 | 82
MEDIUM | 0.030 | 33 | 25 | 44 | 55
LARGE | 0.040 | 25 | 18 | 33 | 41

RS E AT

o A CTFRT BRI B R Y HUAE

B HLE N SCORRIATRL

C IEFALE TSR IEHAE 2R x 2 0.0 £ 1.0, y 2 0.0 ] 0.75
D IEHHE T, BT E NPT

E IEFEE PRAT A I T %L

tsize fird SLVFARERT E SGX U MR E RS R/ NA R g EE o
M SAC 9 ITG, RGERIERINSCAS R KA 7L, By RCH B G TS SE ) ROTIE R, 72
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R LA EETLF. ARATUABE OLD ST SCA RSB 2 BT BCAS I SCA R
il
NT S MEDIUM Y5 S, R E B — MR KT

SAC> tsize medium 0.35
SAC> title 'rayleigh wave spectra' size medium
SAC> plot2

N EE SR R B BOAE

SAC> tsize new

12.163 unsetbb

Mt 2
I3 R M A
ik

UNSETBB ALL|variable ...

TPN

ALL iR S 4B R AR A &
variable JHl§RAA S variable

il
UM 2 A PR AR AR

SAC> unsetbb cl1 c2 x

il T

SAC> unsetbb all

12.164 unwrap

M
THRARIE AT AT AL
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itk

UNWRAP [Fill ON|OFF|n] [Intthr v] [Pvthr v]

A

FILL ON|OFF F]JF /KN BT
FILL n $TFANERETUF K EIEFE R n
INTTHR v AR BIEHE RN v
PVTHR v M L{HEE &N v

iR

unwrap fill off dintthr 1.5 pvthr 0.5

e
AR N AF R I [ P 2 Bt S i it AL RIE SRR IS A O3, a4

XA IO EH 2L BRI A . FERR e B R A (AR S 8o 27, B
ATPAGE] FILL et #hH AL {E

At PRGOS, MORRETE —7 5 7 2], T AGEE L% HEREL. unwrap
FEAROL RIS AL S AE . R s T RS (1) FIRIT
JERIROLRE (F) .

X 10+2

= 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 =
0 10 20 30 40 50

Kl 12.6: EIFAILL
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FAOLETFRIE T O T PRI IR T4 BT A B FETT AT AL

— o A o PR AR A 7 i O BB AR o A A — D —Zi il T, IR TE
U I RAEAE AR B30 o TRAGEA] INTTHR BT fil X IR BME, M BN
PR I/ INTTHR Rl GO AER, A IREAD, S FEURNKEL

LTSS AN R e ROE VTR B0 A AL . JRITROLTHE E RAE r
FAE L 2m AOREAs, EEIMAIHIRAL/NT 4 R EN 1. ATDABE PVTHR R34
HXAERIFE . 5 LRI, A XA SR S S SR, (Htbg
T ICAER AT RENE -

X P L) 90 L 2 B A -

/4 < PVTHR < INTTHR < 27

S it

b. e il delta 7p et 2L AT AR IGIIAR . SEATIRMRFEGIR . J7UGH) b, e M delta
WRATAEN sb. se. sdelta, Litf7 S ASHIREE ] -

I i
FIRTA] AR i de KR JE 4096

12.165 vspace

%
BEEIE R R RIK FELL
ik

VSPace [FULL|v]

FA

FULL i #4> viewspace, XK HRF
v A viewspace BRI v, BA AR HLAY R KIS EI S viewspace

A
vspace full
Bewl

viewspace J& bt LI A T2 B 5: . viewspace BYTEARFNROTFEA [F] K i £ 2 (1]
ARKH AL o
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L RS RS FPARKAN, T2 EELmEEA 0.75 IR
2. SGF SCUFRIEELL A 0.75, HKRL @ ARHER 8.5%11 Ji-F4UK AL L
3. B XWindows 5 SunWindows EIJE a5 H# 1 7 11 7] DAA VR EE B IR L

FRONK LT 2B 2 SRS viewspace, 1T 2 A PAFE ] viewspace FUZRE L, AT AR
BesE R EE AR . WA E T — P YREEL, W] viewspace w2k FHEA XL EL
(SENESTR

2Rl fplote A AE B s @ —iK K, I Hig& B e kik8] SGF #4 b, XA~
R AAE M. FELHTEMIEEZ 8, DAREIREL N 0.75. SCRHRIERITELE SGF 3L
F ESTER H i ss EAEIR . QSRR @S — S T B R & B IE B viewspace, I H]
PATHT S i B ol 1.0

12.166 wait

e

Pedil SAC FEf th KR U i Z A EE 25 5
Wik

WAIT [Text ON|OFF] [Plots ON|OFF|Every]

TN

TEXT ON|OFF $]JF /M SCA SR fp ki
PLOTS ON|OFF FTJF/ KM% K5 fp ik aii
PLOTS EVERY &AEEZ [EHEF

iR

wait text on plots on

Bewl
TEXT I T2 SAC i th 2 A ity WA —Frm, 2SR A, b2 gres
i

PLOTS el I T4 il 22 1l 22 5K Kl I i@ 5 B8R 45 . FE TR DM EE ST plot b2 lA
B, B SO P2 A —A frame, IEFE LT SAC RAEREIK & 5 RH5 I K% (F B “ Waiting”
&, HPEARIZERTESF—KE, S#A “Go” fff SAC R {5=Hh 2 il ) T 1 1&l
%, s CKill” &2 HX 0. SAC 25 i G — KBS AL, B SAC (1)
AR O A TREYIRE . Sk AT, SAC ZEANIR 2 RN 2
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12.167 whiten

M
oy A\ BRI [ P 21 AR A TP 1
ik

WhITen n

A

n BrEe (B8 H ) o BrBoBOR, S5 REUmmUBC . AT DASE SF i B — e i
fH R ] RS FECHEAL P 2 1 245 — L B R A . BOAE D 6.

iR (L

whiten 6

i

HAa TR I R DI S AR RS A . R S @S (PR
SPE Hif#jfiy4-. transfer. spectrogram) ZHIHAT, A ABIIHERISIATER, $2
T TR R SR E AR BE

whiten AJPAYE SPE FH2/7 WA, AT AYE SAC ERFH M. SPE H1# whiten
MERTFH whiten, BrBCEHE MR, BIFEERFH B whiten BBEL, A&
¥ SPE W whiten s, SRR, £REFHH whiten 45 transfer #y
A1) prewhiten I — %k SPE d whiten fiy45 SPE 1) cor i
prewhiten I H— B,

12.168 whpf

32
FEIIIAET A HYPO HisX BRI OC

WHPF IC n m

A

IC n m F£%5 18 Al 19 H4E A4 A W AR n Al m (354K n IARIFE R 0. 1.
5, mFLEHEHR 0. 1. 9,



- 326 - §12.169 width

el
Gk T IHE HYPO XA RI S, 200 HYPOTL Ff. KM—E 4T

JHHY HYPO FARRICCH: (chpf) ECFIRE SAC I, F5 BTN “107 $5RERAM
BOCHH

12.169 width

M
Al £ 98
ik

WIDTH [ON|OFF|width] [SKeleton width] [Increment ON|OFF] [ListK
—Standard|widthlist]

Hrp width HAEHCRLL
A

WIDTH width BEHIEIIZ TN width

WIDTH ON #TJf WIDTH BEI{H 2 R4S 24 |4k S (i

WIDTH OFF 3: 4] WIDTH &3

SKELETON width %% & HHES B0 width

LIST STANDARD & E NHRUEL TEs 2, 850 58 B A An o) 38 v ity 85— 58
B, 4TI WIDTH e

LIST widthlist sARSEESI LM NA . BATEREY K. B EEIE TR N5 R i
—ANSERE, IFFTIF WIDTH £

INCREMENT ON ##f widthlist £HRT, WRKsAs—A 955 E

INCREMENT OFF 3 [H4k 556 T B

B

width off skeleton 1 dincrement off list standard

B

width fi5E T BRI 944 TR . SKELETON firiE T AR SERE, JURLIE s
FRANSENE, IR . SOR . FRERIERLE AT 1 SAIARTR.

P00 WIDTH SR, WAL IR, FEIEAR SR T2 U F s

QPR [ — ik 22 P v TR s 2 AL AN B SO, VFRE ZE AN SO R AN R SEE - B
AP INCREMENT 6T, FERXEIIT IR, BRREH— R SR Ie, ARk IR TE &
T A BAE B — AN SERE . S REE I P AE AR E S8 R T
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1, 2, 3, 4, 5, 6, 7, 8, 9, 10
FRATBA ] LIST ST RN 2. o T RS2 (2 plot2),
AT 5 3 L 5 5 B e A0 0 P )

b

R BSR4 1

SAC> width 1 dincrement

WAESE PG IR(E 2, I 1. 3. 5 I EAE{L:

SAC> width skeleton 2 1dincrement list 1 3 5

12.170 wiener

M
BT R A B IE LY. Wiener 834

WieNeR [Window pdw] [Ncoeff n] [MU OFF|ON|v] [EPSilon OFF|ON]|e]

A

WINDOW pdw &g asix % HoA pdw, 3§ Wpdw

NCOEFF n ZEJERZFRECH n 4

MU off|on|v #&%& H &MWL KZE

MU Off W E HIEN A KSECH 0

MU ON &% i 1.95/Rho(0), i Rho(0) 2 pdw HIAER Y 0 B H
K REL

MU v EEHENE KN v

EPSILON ON|OFF|e #{#I[])T (ridge regression) S, #7724 OFF, N SAC
PRI E epsilon {24 0.0, 107°, 107, 1072, 1072, HEIJERIREE AIE. 7
epsilon=0 A&, MEHHESER, SraEYAfe, WaBhaRER.

R
wiener window b 0 10 ncoeff 30 mu off epsilon off
e

XFSCPERY pdw NEOEEAGTE B S BR &L, FF RN Yule-Walker J7 KB R IE D &% ,
NG HFUEBAS Y BB AME S, BUE S BRI ZIED A ] AR R B AL ST A
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WSS R I FAL BERS . 27 mu 52 3E 0, WIGEREAR AR B &V E, KE mu 7]
BB FEARE .

W& EIH (ridge regression ) S 4 B AH KA R AL ITER N I epsilon PAIAEI R E
wiener JEJZEATH K.

il
N AR AR BB ISR, KRR E R

SAC> wiener window b 0 10 mu 0.

AR T 40 SRBIUEN AT, FEBOTE NSRS A BT 1A

SAC> wiener ncoeff 40 window b a -1

B A

depmin, depmax., depmen

12.171 wild

M
BCE A TR SRS R E BT

WILD [ECHO ON|OFF] [SINGLE char] [MULTIPLE char] [CONCATENATION chars]

TN

ECHO ON HTJF4" B SCA-R ] AT 4% 4TIy, £ [ S 9l B R T () 3¢
G2IES

ECHO OFF XM @ . mIf ¢

SINGLE char &M H T VLRt A FAF B8 BAT

MULTIPLE char &M T VSRl Z 7408 BT

CONCATENATION chars &8 T3 B 745 5B F R 1 745

i 7 L

EIR UNIX | VAX | PRIME
echo on on on
single ? ? +
multiple * * '
concatenation | [,] () | [L]
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e

R BACERAE RGO T B AT R, n] DA SR . B — ] PALEAR(E
8348 PA K o BRI 1] B T X 98 i — 4 SUF YR F75 . SAC FEread ., readtablel)
Jereadhdr iy &P EECAT S — 289 4, (X LEFIRATS, AR MR 5 i ) —
HSCPF

o AR abe FFS SO
o JrEPA z G5
o A XA RS AR SO

WEAFASH =AICR . MTARPRE=AICRSA AR RF . AR0] AGEATX A fy
LUAREIAT. ZEILETH () MTRETHFS PEETAS, Uils7/H. 8140
PLREAT (7)) MTF SRR AT S (LA ]) AT EE IS0k Z IR
FAFER . AERXAFATH A, WA Bl AT el AT

SAC fili B BCAT e ORI, l A LA 0k

L ASRARR FSRFES AR IR AF R 2, A5 66 24 | H ox

2. RGN, DARFE] H S A SR SR

3. WEPRAERRR AR — AN EER, BN HAM TR GER R P A TR BAARIR, &
JEPEREEAIRISCPER . AR BCA R IR, W] fa] BT FE AR R 2 SO RR

4. R SRR B A B AL A DL i

5. WIRTE, [l Ry JRIIFR

6. WERFY R RBEANF

BEAEAE RG] — LA F 2 BRAE A H R PO . i s — 2 (0 AR GE TR Sk
TR AN, AE UNIX Fr AP RENURE S /s X4 , (BAE PRIME 5 VAX B gdix
F. 75 PRIME H g SO T @B o 3% S8R [F] U BRTE Y SCIRRIM U7 B AR
A LA AR R ARl RO AT AR A T, AR E I R SUPF R I SO R R R

TOMGHE (RELR B SR TR, — R SAC (R B ATIEEBER
TR, A AR, AT , BT V2 AR

Al

Rt 24 B BB T F U S

ABC DEF STAO1lE STAO1N STAOG1Z STAO2E STAO2N STA02Z STA03Z

UL D TS B 2, T S R R A A 24 S PO A
17

SAC> READ Sx*
STAG1E STAOG1IN STAO1Z STAO2E STAO2N STAG2Z STAQ3Z
SAC> READ *Z
(Foigksk)
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STA®1Z STA0G2Z STAO3Z
SAC> READ 227

ABC DEF
SAC> READ STAO1[Z,N,E]

STAO1Z STAOIN STAOLE
SAC> READ *[Z,N,E]

STAO1Z STA0G2Z STA®3Z STAOIN STAO2N STAGLE STAO2E
SAC> READ *1[Z,N,E] *2[ ]

STA®1Z STAOLIN STAOLE STA02Z STAO2N STAO2E

A il
TE— iR ] A — A R e

12.172 window

R
BB FIE A AL &R
[F375

WINdow n [Xsize xwmin xwmax] [Ysize ywmin ywmax] [ASPECT [value|ON|OFF]]

TN

n R EEENEIEE 05, o BUYE 1 2 10

XSIZE xwmin xwmax % B K EE D H/K AV E . HA xwmin f xwmax 435152
2 /AR AE, HT DAEYE A 0.0 3] 1.0,

YSIEZ ywmin ywmax & KIEHE OWEENE. HA ywmin Al ywmax 5352
WO/ AR E, HATABE R 0.0 #] 1.0,

ASPECT value|ON|OFF # & 559014 value., #5FTFF ASPECT 3£5i, W H 81t
B xwmax, {#if5 xsize 5 ysize WYHE N value, #F value )HIHQIX E, Dlljﬁ JEEYSEN
PME. B4TIF T ASPECT yET, (HRHIVEAHTEE xsize Y637, W) APSECT Bk

KM, I HAEHBEAR xwmin F1 xwmax {H.
WA
AT 5 AN T DR A A
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2% 12.4: SAC #pifETE O
Xwmin | Xwmax | ywmin | ywmax
0.05 0.65 0.45 0.95
0.07 0.67 0.43 0.93
0.09 0.69 0.41 0.91
0.11 0.71 0.39 0.89
0.13 0.73 0.37 0.87

Q| W [N |+~ |D

FETEOLUT ASPECT BEHUZFTJTRY, HAHN 11.0/8.5=1.294, [Nfi xwmax ERIAAHA .
e
SAC MRy X11 BIE RS Fr 2 W N4 K. beginwindow fiy & 45 /R W] DATE#E 4%

ToRA L E A B2 R AEMA B 0 b . AR AR EAE O DR R, b 2 4
beginwindow 4 i window A4,

B A AR AR X BB 1 SRR T B 2 N AR B DA R B D SE e L. B
%E?ﬁ%é‘uﬁmjﬂ (0,0), A EMBABIRA (1,1).

AOATEOLS, B9 1 REDESE 0. HoK-PIr A Ek 0.05 2] 0.65, E J5 [
A8 0.45 2] 0.95, B DAL BRAERY A B . BOBS OBEE w5 s wes - mt
I

7 ASPECT &3, BB A 1100 58 = et R i e i e e sg o W1 403 s, 2R
INTEE LR 1.6:15 X 16:10 pyffas, ERIASER LA 1.9:1. SGF U %S Hh 4:3,

il
BOERERE A 1 KFAUE, i AU AAE

SAC> window 1 x 0.25 0.85
SAC> beginwindow 1

FERXMGOL T, BA$EE T XSIZE, Wi ASPECT A ik #E >N OFF.,

SAC> window 1 aspect 1.33 x 0.25 0.85
SAC> beginwindow 1

Zan S B ar o, BARBRE T aspect (Y(E, HlTHiE 7 XSIZE, Wi XSIZE
HAR R

SAC> window 1 x 0.25 0.85 aspect 1.33
SAC> beginwindow 1

Hi T APSECT fiiF XSIZE J51a, i ASPECT pyffcdtmT XSIZE Mftsedt, iy
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LR AWM xwmax, FEE RN 1.33,

12.173 write

e
BT BR S AR

Write [SAC|ALPHA|XDR] [DIR OFF |CURRENT|name] [KSTCMP]
[OVER|APPEND text|PREPEND text|DELETE text|CHANGE textl text2] filelist

A

B8 R DART ks =Cr Sci81) %

SAC PA SAC kil sef4a X5 AW

ALPHA 5 SAC T8V AR B

XDR H SAC Z## i XDR 48X 530 X Mg T S AN ARG R 1) — 2k i it i
i

DIR OFF P H ik, BIEA4HH

DIR CURRENT 477 H R EWH % E S H 38 245 H %

DIR name §TH HpEWHKES H N name, FEUrA R S A Hk name 1,
AT DA AR B 4 X A

KSTCMP f{i f] KSTNM I KCMPNM Sk Bz & ok A7t RN 80 So ke S—A> S0
Ho BB RR A R ME—, AISRNME—, DFE ST e DARE G SC 4
AU

OVER. i FI 4 HESCHASFRAENE SO, A % SO s v i S
APPEND text 7E 41 05210 X2 G M4 text DABIES U1 3R
PREPEND text 7413 09 RE UL RIFHINFAFE text PABIES U451

ES
DELETE text f£ 24 [l SCIFF1 R SCE4 R 26— B text DABIES SC
&

CHANGE textl text2 ff 247t SR PS04 P — I B textl &

B text2 RAEE IR
filelist *FF53CFFIFRIEN filelist, X ANFIFRATDAMLE SO . XS/ axfE4e, A

n] A AT
R

write sac
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e
A SUVFURTE B AL BEAY IR PR S5 R 5 ARG . SRS SCIF Ry n] ATESE LA B tht%
X, WP IR SRR e S A IR T

ZRAGUT, IR SAC Bla3efisat, X SAC Beriubniidn Ak i,
THEEES, HAE T A RBIXM— R . B PASZ % SAC SO F# —5.

PRAT DAL HEAS 5 44, o m] DA B B FE P ) 24 BSR4 TRl dE i B AT . OVER
PRV S SO B SR . BT B S A5 410 WA BRI S A B 5 — AR
{4, APPEND, PREPEND. DELETE. CHANGE &35 3 4 DA T 25 i iy A& oA AN Se
AT BN AN IR, EAER M ARE AN, fER a2 TRl R 2 5 sh b 3R
SRRSO, O SO XS I — B 468 X AN P AR — B, @ AT
B s 7E Lo th SCHEAN R, AR AT DA B 52 br 5 ARG R U4

il
ZA IR F/RPIR AZHSAC BERE —Y.
X — S EE S REA TR, SRS RFEERAE A — LB R S

SAC> read dl1 d2 d3
SAC> lowpass butter npoles 4
SAC> write f1 f2 f3

W AT A CHANGE #e30 5¢ X —# A -
SAC> read d1 d2 d3

SAC> lowpass butter npoles 4
SAC> write change d f

o AR DR B B ) IR AR R, BB 5 AT A

SAC> write over

BUGS

o ffiff] dir off 1 dir current IS EHBRES, KN XHTF of f il current
SUCUAESE H R4, T HEAEERT EES A (v101.6a)

12.174 writebbf

W%
KRR RIS A BB
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itk

WriteBBF [file]

iy A
file FRARAZ R SRR SCIFAA
R

writebbf bbf

B

A L ARRERS 2 BT TR A P A AR B 5 A BRSO R, RS PT DA Hireadbbf iy
R AR B SR BT EEA SAC, i AAVFIR AR SAC 2TRIEE., HHTH—
K SAC 2. RBATATE A ERIARE PR SAC eREUZE AT IR A2 & S P i A
K

J/h o

12.175 writecss

M %
BIAETIEEEDA CSS 3.0 X5 AR
12375

WriteCSS [Binary|Ascii] [DIR ON|OFF|CURRENT|name] name

A

ASCII PAFR#E ASCII k=05 A

BINARY DA CSS 3.0 — 3kl scftmd

DIR ON {THFHREM, (HAAS H R4

DIR OFF P H kM, BIE A Y41 H %

DIR CURRENT {77 H R W E S H 50 2451 H %

DIR name fTH HgEWIHES BN name. $irf S5 A H & name 1, H
AT DA AN PR AR B A %) B A2

name DA name BARE: . Higfe e — M FHARU S MEAF. X T ASCII
Ak d, DA name LR, FEHJEM &4 CSS R WA G (HLin: name.
wfdisc. name.origin). %}F BINARY %, | name J2&yH {44

i 7 L
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wirtecss ascii dir off

el
A SUVFRAE B A B AR R i DA CSS 3.0 A% sUIRAFBIRE A 7E ASCIL BEUR

(FRAE) , 2B A—AmEA ASCIL SRR i i A EL AR SO0 TRk 08, H
Al DA RS Y CSS FH ML — P EiE A

wfdisc, wftag, origin, arrival, assoc, sitechan, site, affiliation,

origerr, origin, event, sensor, instrument, gregion, stassoc, remark sacdata

1£ BINARY Bi(R, Fra g CSS A KBIEEHRAN 2 A il 305 A2 [H—A 30
H

12.176 writehdr

%

FHPIFE R S ) S B DX a3 S i) S B X

[F37 53

WriteHdr

]

write fir 41 over BEI ] DA AT 13k B X RN DX 55 18 4 SCPF ) Sk BE XA 1X
2 AR Sk B IX B S5 i A SO Sk B X, Bl IO 9 55 . R T eut 4y

/7\, TEHUEE PR A TR B, AR B Sk BE R AU BB B DA cut A2

RHOR, R R BRI BCA g, TR BB writehdr 4. X cut
ARAEGE I wr i tehdr iy 4K ] BE-S- B o BB ™ A= 28T A% BN A RCR

12.177 writesp

WL
REVESCPFAE N — BSOS A4
ik

WriteSP [ASIS|RLIM|AMPH|RL|IM|AM|PH] [OVER|filelist]

A

ASIS IR S AR E A
RLIM 5 A SRRz R 75
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AMPH 5 AJRIEHA(L &

RLIM|AM|PH H'5 ASCER/ MR/ Ikl /A7 5

filelist SAC —HEHIBAESCOFFIZR, XA AT DAGL ] B SCPR44 R4 /A0 A
%

i 7 L

writesp asis

el
SAC Bl SCAF AT LA s 1B ¥ 90 SCAF BRSSO Sk B TFTYPE T XAr X A =X, 24

PREEB IR S B N AE, R AR Fourier A8, SRJSRFEOES mlfid, BUIIAYSC
PR AE S -

SR L REXF IR R 2 20 SCAFREA T, 28 B SO kAT . e, ARTEiRR—A>
TESCHERY Hitaper fir & B RFAME AT RGER . X g SAC LRI HLA .

SR AT IR 20 SO L8 B4, O Tiad SAC IYERIPHILET, AR AT AR XA i<
RERE ST P A B — R B AR . D0 B — A BB A . 2R
JEARATPARFIXLESCAFEE A SAC HIEF L MAR R ZE R B4 B SAC YN H IR 5
. —HXEGTRESEN T, ARATDCR B G iR i write Ay 5 WG, WERAR
AEE R AR, AT DA fireadsp A4

N TR BR G AL BRI, SAC FREAEVRE SR 5 N — AN S SR AR IR A AE S
PRI . SRS AN CRL. CIML CAM AT L PH 23 i AN R 3

2l
BB FILEL f3 S PEIRIBIETT— LB

SAC> read filel
SAC> fft amph
SAC> writesp over

SAC 4 P~ FILEL.AM 1 FILELPH, PUAE W] DAGHIRIE SO 2EF T4

SAC> read filel.am
SAC> ...perform operations.
SAC> write over

PAEREREL TP A SO B SO RS SO, IR AE S E i SAC 1T HEAT R A 4 -

SAC> readsp filel
SAC> ifft
SAC> write file2
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B
BERSCHE I b o delta FHEABUEIIRIGE . SAMERIMEL, Hhh Hy

12.178 xdiv

W%
Pl X Al 20 JEE 0] B
ik

XDIV [NIce|Increment v|NUmber n] [Power ON|OFF]

A

NICE t SAC H 3k i %) 52 8] g

INCREMENT v 5% %I )i ] 5k v

NUMBER n 8 %I ME0H 5k n

POWER ON {THFRHEHEN, SAC DAEEUE A4 21 E
POWER OFF 35k

A
xdiv nice power on
]

TR X B ZI ARG . 2 BONHBEEVAR) nice [AIFERIATH 2K, SAC 1) nice
221 J3E 18] B AR A A b ) e/ IR AL AT ) 4 R DA % 24 i A AR SCAS RS SR B E 11

WA A ] INCREMENT e X505 fi] 220 2 [H] B S — e (E, B0 1) NUMBER 2elfiik %)
JEIRI PR H -

12.179 xfudge

%
BE X b R A

XFUDGE [ON|OFF|v]

A

v WEMTA T v
ON FTIFHEANIEI, (HASCAEI A T
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OFF CHAIFfHak i
WA
xfudge 0.03
B
4 AR R R BRI LB, xmin=b, xmax=e. SCPREIERE £ xmin i

AN R xmax PR SRR N BOR R P S A A A Le st BTN T
SE ST AN A BT I ) AR ) EE B3 o

SCPRZZ IR, SAREBRIN A 5T SRR ) AR AR B -
xdiff = xfudge * (b - e )

xmin = b - xdiff
xmax = e + xdiff

Horp b Ml e SRBURRIRIAITEE, xfudge ZFFMET, xmin FI xmax ZITHEAFFH X
BRG] o R RIRR RS G A ROR o

12.180 xfull

W%
Pl XAl ARARIE B IR 10 B f AR
ik

XFULL [ON|OFF]

A
ON|OFF FTH-/ K FH BN B2z [ e 1
R
xfull on
Be]
P i - A0E T B Al b HARPRIE A (xUim of £) AL, 24Ul T I,

S 1 AR BRI FELRF 5 5 B IR TR VE Y 10 s, 4 QPR A i, K
BRI o
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12.181 xgrid

M5
Pl 22 B R X5 T B I A 2
ik

XGRID ON|OFF|Solid|Dotted

A

SOLID 5 Fg Lk N Lk
DOTTED & R4k N i £k
ON 2l Wit , (HAUAZ RS
OFF R [%

A

xgrid off

12.182 xlabel

M2
5B XX ARAE Kk
ik

XLABeL [ON|OFF|text] [Location Top|Bottom|Right|Left]
[Size Tiny|Small|Medium|Large]

A

text FIFF X HAREIEIN, X EFRE N text, B UARGZH,, FHH B SHEE
ON #THF X BARZeiesil, (HA AR SCA

OFF XA X Hinss s

LOCATION &5 X #kissiyfii 8. "TLAN TOP, BOTTOM. RIGHT. LEFT
SIZE A% 2% BIFRA I SCAS )

TINY 47 132 745

SMALL 447 100 2544

MEDIUM 4§47 80 545

LARGE KR, #4750 F£4F
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S i
xlabel off location bottom size small
Bl

AATIT X RhAREEe i, W En SAel B X e, T2 ROFFIALE DA K SCAR
AT DABRAS o SCAS e DA B AT DA H gtexct iy -I50EL

12.183 xlim

Mt %
BoEEE T X S
ik

XLIM [ON|OFF |pdw|SIGNAL]

A

pdw 7T X Rl eI i B E T “partial data window”, Z%pdw
SIGNAL Z[FHA A -1 F +1, BIWEn 1 BRFA4ERNE 17

ON FJT X RhyEH g, (AANAE X BhiuF{E

OFF M) X BhFem, RIRIEEEAY B2 B E g X fhiyE

S ¢
x1lim off
]

UL R P, SARIEEE B AL R e 22 B X RS . eI T, R
E X R, ATPAE BRI R A E AT R ETE .

12.184 xlin

W%
BEE X o 2tk A b
5373

XLIN
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12.185 xlog

%
B X AL

XLOG

12.186 xvport

HiE 2
SE X AL H
ik

XVPort xvmin xvmax

A

xvmin X 08 E/ME, JLHEN 0.0 3] xvmax
xvmax X #ii DA KAE, EER xmin 2] 1.0

iR 7

xvport 0.1 0.9

B

BLE (viewport) JEHLAT (viewspace) f—34r. 76 SAC i, i SCUL I I FHFG AR A
FRR, BVASTRFE X FIY JrI#sE 0 51 1 . AT FAAEEY (0.0, 0.0),
i EAAETR (1.0, 1.0). BALHH 22 S5t T0Khy , AT AT AR Iy (e s —
AT

xvport il yvport & S THLIHUGFILA RO BIE, T fr & s L e A
BRI xvport 0.1 ©.9 7 X Jyfl_F{H THLE I 80% , e TG /e AP B T2
S TIARKRA . SRR,

Y Hbeginframe Flendframe fiy%— AN, ATPALEARBEBAE— P N2 6l T[]
HONESPI A ) =R S L RS

il

ZIWAGHE 5,
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12.187 ydiv

%

P Y B 20 B TR b

Gk

YDIV [NIce|Increment v|NUmber n] [Power ON|OFF]
B

AR, BOANMEFUR, Hxdiv AHF.

12.188 yfudge

M2
BCE Y R e A
ik

YFUDGE [ON|OFF|v]

i|

SR BOAME KU, Sxfudge ZEbl.
12.189 yfull

2
Pl Y B AR B ORI 10 BOfK
YFULL [ON|OFF]
A

ON|OFF 7T/ 3% R4 P e it
WA

yfull on
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e

Ztiy 2 SGE T 0 X RS FARARIE AR B E (ylim of ) AYREOL. YUt TisTIrms,
S 1 AR BT AR T RS 5 5 A OR T RS A 10 P fflic. 2 QPR Ak i, K
PR BRI -

12.190 ygrid

W%
PRI Y J5 T A% £
ik

YGRID ON|OFF|Solid|Dotted

A

SOLID i B Mg hy L2k
DOTTED & R4 N fE £k
ON 21l [A%, (H AR R H A 2
OFF A2l A%

i L

ygrid off

12.191 ylabel
s

Y BERAE K m
ik

YLABeL [ON|OFF|text] [Location Top|Bottom|Right|Left]
[Size Tiny|Small|Medium|Large]

Bl
TR BRMA. 3L, Sxlabel #[H.
12.192 ylim

S
BOERIE Y Hhi iR
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itk

YLIM [ON|OFF|ALL|min max|PM v]

A

ALL A48 NAF T SCHM SR Rl IMERR E Y ShiE
min max #&E Y HIRGIEE S min #] max Z[H]

PM v &#E Y H7EEN -v 2] +v Z[H

ON FTH Y HhyuFElEmi, (EA AR TEEIE

OFF X[ Y i Flisk o

S (¢

ylim off

]

M NFEH R 2B SCUFR BRI, 5 R e, BN SO 2 BRI ER AR A
LR R B O e 25 R I Y B . Y IR T, CRERR S A 2 E 0 Y

BRI . ALL JEIT S HE AT P A R ORI s RAEAN S/ IMELVE S B 22 B Y il
HIYEH .

AT AF AN R SCHEBOE AN R Y BT, B A 22 O X L T Bl
il

filel 1) Y SR 0.0 2] 30.0, file2 ) Y HYEFEIN AAFH A ST IR . /IME, filed
Y R FELRS R E S SCPE B SRR /MEL. RS2 T =4, WA BT SO R
BR7E SO A SRR B/ ME.

SAC> ylim 0.0 30.0 all off
SAC> r filel file2 file3
SAC> p

12.193 ylin
M

WE Y oy gk Aihs
ik

YLIN
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12.194 ylog

%
BELY AL

YLOG

12.195 yvport

iR
ESY BE o
ik

YVPort yvmin yvmax

A

yvmin Y Hi# 0 E/ME, JEFERN 0.0 3] yvmax
yvmax Y il 0RO, JEEDY yvmin 2] 1.0

A

yvport 0.1 0.9

L]

ZZxvport iy HIVEE .
12.196 zcolors

M
ey IR EE DR A7

ZCOLORS [ON|OFF] LIST cl c2 ... cn

TN

ON FTHFEFHABI (A R K
OFF XPMISFEHLS 0 R IT K
LIST cl c2 . cn WESHLLMAMBOIE, G PBOXY K EHL, MR
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SESHHE Z TIEAPNRKEE, WREADRARW =L
cn SAC Y8 R MBI 4
R

zcolors off list red green blue

2N
S5 G A KRB

12.197 zlabels

Mg %
RS 2 ) (B4 ] S (R BT
ik

ZLABELS [ON|OFF] [SPACING v1 [v2 [v3]]] [SIZE v] [ANGLE v] [LIST cl c2 ... cn]

LIST e A RERAE XA i 1) B J
A

ON|OFF {73/ KPS H AR EIE T 56

SPACING v1 v2 v3 EMREL Wi, R KRR (R OARRER) 5 5
v, v2 R v3. GREE T =AME IS A w0

SIZE v WERZEHRST (RE) M v

ANGLE v WHERE AR MEN v (AKFHRENAE, BACNE)
LIST cl c2 . cn &AM HEREMNSER. FEXDFR WA THN
MISFEL, QRS HAEE K TXARKE, WEE ARG HAE

cn FTLAHL ON|OFF | INT| FLOATN|EXPn | text

ON TEAHN HSHHL L ER%, [ Fortran H MM, HSELMEEBIREA
OFF FEAHMN B H 2 EACEAR 4

INT FEAHN SR(E 2 P SR 5 4

FLOATn 7EAH IS (E L b s /NS ST 0 AT S E AR 44 . 2R n B

28 L5 ST i
EXPn {EA NS E L ERCE/ NGRS o MR ECRIE e84 AR n 200
DU A S minE

text i F SCAARAH Y. 1 S5 26
=Rk
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zlabels off spacing 0.1 0.2 0.3 size 0.0075 angle 45.0 list on

il
S AN IR R B

12.198 zlevels

%
P R SR S 1 S 2

ZLEVELS [SCALE] [RANGE v1 v2] [INCREMENT v] [NUMBER n] [LIST vl v2 ... vn]

A

SCALE R ¥EHRE 5 2 & S (E 2 nhr R

RANGE vl v2 JIFPECESELNTERE vl 3] 2. af A ] SCALE &5, drI DA
{87/ RANGE &35, {EAH] [m] i i — 3%

INCREMENT v % &5 2 [HHHEE R v

NUMBER n #54H 2094508 n, INCREMENT F1 NUMBER ¥E¥i H fig — %k —

LIST v1 v2 .. von &E—RINGEL EREN vIL v2 5455, QRS )
HoAth eI 35 40 2

R

zlevels scale number 20
il

S E ML PR B
R il

LI R Z L H S 40

12.199 zlines

M
Pl Je SR (AR 2 B b
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itk

ZLINES [ON|OFF] [LIST nl n2 ... nn] [REGIONS vl v2 ... vn]

A

ON|OFF 4TJF/ 3 M4 (2% R 1

LIST nl n2 .. nn S MHLAE, % LR THEZOSHL.
U i (EP S BE e L S Ti0F (ML L S S
REGIONS v1 v2 .. vn WHSHABHE. KA KRN T RHEN KE,
T L A5 2 0 R A B R IR — 3 0 45 (4 R
SRR — R

i 7 L

zlines on list 1

2Nl
TEERIURANRI G, S SR

SAC> zlines list 1 2 3 4

WERELAFOMET 0.0 FEHE, LEFrmT 0.0 WEEEE:

SAC> zlines list 2 1 regions 0.0

12.200 zticks

M
5 bR e IR SR (H R
ik

ZTICKS [ON|OFF] [Spacing v] [LEngth v] [Direction DOWN|UP] [List cl c2 ... cn]

B

ON|OFF TJF/RMSHELTr bR

SPACING v fER 4B FIRCE TR R Z IR BE S v (BLEARAR &R )

LENGTH v BESMIRNKESN v (OB ER)

DIRECTION DOWNI/|UP HriR7E 2 (BN A 51 L

LIST cl c2 . cn EBEMMHFELIRNE. ERXDR RS ALH TH Y
MEFEZ . ARFEAHE TRXAFIENKE, WER M HRAPRRR. ON ZIRE
PRRIETESFEER |, OFF FME MR A ETESFEE I
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R
zticks off spacing 0.1 length 0.005 direction down list on

il
S HAIE TR B



RIS, MBI T SR 4 !



45 13 ¥ SSS [ S&nTrE

13.1 5@ iy

Signal Stack Subprocess, & SAC 2l — " THESBMIK T

1E SAC HHEA sss RIHEAZ TARY; 16 TAEF i Aquitsub BIRR 7727 0] 21

FREFF s WAl Aquit BHEM TR IR SAC,

TEXZAE S TR, BMESHA S AR RN, s, Zrpi, BER T,

Kbttt AT AR normal moveout s s BERZU T BN AEIR o
TR B A AT R

o ERJEME T ATER AR H EH Bhid i ;

o PR DMRA Sy MBI SCIES RS 5

o BN 1) TR AT AR S T 5

o AOCHFAER NI ) B A S 850, RFHC B 2 A

o BINSCPFANFR AT AR 22 ], o] DAZ fhl & A O 4524
o FRRBINEGRATT DAPRAT B R |

o SCRpEC S

1 SSS TAREFF Y, ARATPASAT— &1 SSS L4, PAKE T SAC FAEFH a4

FHHH SSS LIRS

o addstack [a]Z Il SCAF) R HFIAE ST

o changestack &4 Fi 21 3OS e v i ST JE

o deletestack MM SCHF)FHMER—AE A0
o deltacheck & WBURAEZ A I 15

o distanceaxis & S| & H FE 25 S 40

o distancewindow 45T Sf )| T 1) iy o 25 7 T
» globalstack &% 4 & &k

o incrementstack Z fiISCHAF1)F SO RS E R

o liststack 1] 24 i 80 SCOFA 2 b ST ) Jg vk

o plotrecordsection J & il SC41 2 A B SO 22 i ) ]
o plotstack £l B i S5 iy SO

o sumstack X Z 1SS R SR T =N

o timeaxis $58 il T A T P E4) Fo TRl e 2

o timewindow 15 & & JIN ) s} [a)

o traveltime FRIETIE L ABIELTHEE R

o velocitymodel FF 158l kR it S in s BEAR T S50

351
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o velocityroset #5351 HH L roset HYHUE
o writestack & ML RE AW
o zerostack FFIHILGLIG S BN

13.2 addstack

g 2
T 28 0 SCAFA 22 I AGH S

AddStack filename [Weight v] [DIstance v] [BEgintime v] [ENDtime v]
[DElay v [Seconds|Points]] [Increment v [Seconds|Points]]

[Normal|Reverse]

i A

filename ZIJIA & Il SC15 2R il SO

WEIGHT v 4 SCAFRAER T v FIREREY 0 3] 1, FE& N2 Hi 2w 5exi 3
PR EAME T AL E 1~ TR0 o

DISTANCE v Z3CUFT R E IR, A8 ko T IHE ISR ZER
BEGINTIME v 43 B4 i)

ENDTIME {455k}

DELAY v SECONDS|POINTS % C{RIEASHTEEER , B R e Sk
INCREMENT v SECONDS|POINTS % {4 &SI R 2B R 0 B, BAL7 R R
sCRE SR FERHRIT incrementstack a4, FASINEEER 30—~
NORMAL|REVERSED ({444 1F / itk

R

DELAY #I INCREMENT %7644 B3 SECONDS
B

BABMANRFESCE, WA T AEYE, 508

IE T
ERAE L i)
FF G ] 5
LS A ] ;
A R AE R ;
AR [B] FE AR 3 5
B ;

A DA globalstack Ay -3k B I IRk K 4 Rl . 24— SCPRigaddstack 4

A A e
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BN F A, RS @ E N ] 4R @Y. changestack 7] DA 4 SC4:
B AE N S5 3 a5 18 oS @ A

il

SAC/SSS> gs delay 1.0 1inc 0.03

SAC/SSS> as filea delay 2.0

SAC/SSS> as fileb delay 3.0 inc 0.01 rev
SAC/SSS> as filec

SAC/SSS> as filed w 0.5

S A B T I AR MR TRV E AR 3 B 42 Ry SR, oAt Jay e A DU D 8 (L

o filea: BRMfAJAER SN HAL &MY 5 4 Ry Jm A ] 5

o fileb: FRIFAIGEIR . WHRAIGEIRIGE . FSMEsh, HARRMY 54 REIEHFE;
o filec: Frfy it 4 R BGEH;

o filed: BRAXEAN AL, HALEA RIS 2R E AT ;

T oRAME S 2T
SAC/SSS> sumstack
A K5 B N SCEF R P B YA SO filea, fileb, filec il filed FEATENN, R AEIR 53

%% 2.0, 3.0, 1.0 Ml 1.0o 3CFF filec AURRMESCEE . SOt filed FEZ NN AR E @& HoAth SO
PR —2F

SAC/SSS> 1dincrementstack
SAC/SSS> changestack filec normal
SAC/SSS> sumstack

R EM, &SR] 2,03, 3.01, 1.03 #1 1.03 fEER . SO filec IR N IEMRE.

SAC/SSS> deletestack filed
SAC/SSS> 1dincrementstack
SAC/SSS> sumstack

B =B S filea, fileb, filec PEFT, WHEJZERSH14 2.06. 3.02, 1.06.

R 1

BN SRR 2 A SO H A B KR 5 SAC FIrRE R SCHABH — 5, Rl 1000 4.
13.3 changestack

M
16 U0 BB AN SO 3 P S R
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itk

ChangeStack filename|filenumber [Weight v] [DIstance v] [BEgintime v]
[ENDtime v] [DElay v Seconds|Points] [Increment v Seconds|Points]

[Normal|Reversed]

A

filename Z il LS H IS4

filenumber Z il SCA51 2 H ) S-S

WEIGHT v YFi AR RF T v IBYETLE R 0 3] 1, e mia i Jex) 3
PR AE e AR E R P

DISTANCE v Z3CHFrxt W pg i, Bf7h kme T s ESHHE EER

BEGINTIME v {461 i [A]

ENDTIME {4455 ]

DELAY v SECONDS|POINTS % C{FH)EASI I EER , B AR e Mk

INCREMENT v SECONDS|POINTS % {4 1 # &S I [a) L R 14 &, BART b
BOHOE S . TEERIAT incrementstack Ay, HEASHTAEER S n— 48

NORMAL|REVERSED {44 1F / ki

el
A SAVFRB B BN SR A R L B SRR R BN . HEF S % addstack iy

13.4 deletestack

W%
MBI SCHESZ P B — A~ B A S
ik

DeleteStack filename|filenumber

i A

filename A CATIF A4
filenumber 131512 SR 5

13.5 deltacheck

W%
18 ORAE A AG N 325
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(573

DELTACHECK ON|OFF |Roundoff|v

FA

ON T SRAfAAG I 115

OFF A RAEA MG e 15

ROUNDOFF ]I RAERAGIMBEI , T3 i RAEARFF A Y L&Y roundoff [H ¥
v ATIPRBEARAGIIEIN, 38 H RAER VA v Y 22

S ¢

deltacheck roundoff

B

Zar 2 H TS SCRAE SRR BRI A TR o Al e, AN 28 i SCAR80 2w i S

A BA MR RAE R . RIS E I, WSO RRFER LT — 1 HEAS A A
ZWN, BN AR . AT ] ABREY roundoff 1l RN E IO (E

BTN SCAEZ) 4 B SO SRR Z ) ) 22 (LR 48 X HELAS RE R I AR A L

13.6 distanceaxis

Mt %
S SCHI T P 14 R 2
ik

DistanceAxis Fixed v | Scaled v

A

FIXED v [EZEH B E R v JHK
SCALED v &EFEHAKE N SIESTERIGA v, v AN ecm/km,

S [E
distanceaxis fixed 35

il

A T P Y B VSR O 150 ke £ 300 ke, JUPANTT fip - B BB A B 75 em:
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SAC> distanceaxis scaled 2.0

13.7 distancewindow

e
Pl R B T T B 1 i 1
ik

DistanceWindow [Usedate|Width v|Fixed vl v2] [UNits Kilometers|Degrees]

il A

USEDATA {i Ff 28 il SCEEF 38 v SO0 BE 25 M i s K e/ M

WIDTH v fifi i & i Scf51) 26 o ScrEry B s Jd e de /ML, (Hem B sE ik v, B
B RIE A F/MEM E v

FIXED v1 v2 [EgEHEE 5N, sRES 58 v1 Fl v2

UNITS KILOMETERS 5 585 5 % [ B km!

UNITS DEGREES %% FF 257 1 5o 2 i

iR

distancewindow usedata units kilometers

13.8 globalstack

%
WEEREMNEE
Wik

GlobalStack [Weight v] [DIstance v] [DElay v [Seconds|Points]]

[Increment v [Seconds|Points] [Normal|Reversed]

A

WEIGHT v & st ERH, BUEH 0 & 1;

DISTANCE v &JsE T, A4 km;

DELAY v SECONDS|POINTS 4 Ja##ifa iR, A s s S
INCREMENT v SECONDS|POINTS 4 Jajif i} [a) 2R (R &, BAAR s 58
i SHG

NORMAL|REVERSED i/t
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e
wan e MT e LR nEt, XeemEINEENT BN P RS, iTRA
fii ffladdstack iy 4 AN SCHF BRI E B R T -

13.9 incrementstack

e
BINSCOESN R i R E
ik

IncrementStack

iR (L

SRAETE 0

B

A PABEE B S M ARSI (A RE AR | W5 R AR g B I ) o R e A
0.0, NJEIEEALAE.

AT DA A 358 5ol A A g P 1) S G i, A JE M ) B B DM A E S S
Ff ] SESR

il

SAC/SSS> addstack filea
SAC/SSS> addstack fileb
SAC/SSS> addstack filec
SAC/SSS> addstack filed
SAC/SSS> velocitymodel 1 refr vapp 7.9 vappi 0.1 tovm calc dist 320. tvm 45.
SAC/SSS> sumstack

SAC/SSS> writestack stackl
SAC/SSS> 1dincrementstack
SAC/SSS> sumstack

SAC/SSS> writestack stack2
SAC/SSS> 1dincrementstack
SAC/SSS> sumstack

SAC/SSS> writestack stack3

A arEE =AE e E, B stackl. stack2. stack3. B A 5 AR
A, W VAPP 4350 7.9, 8.0, 8.1. HMAEERIAUEEERA] TOVM H 315 ARIESE
320km. 45s 4bEHAGZEREHER
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13.10 liststack

W%
B BN SO 2 i S e
ik

ListStack [Narrow | Wide]

i A

NARROW il “%" fffitkale A SO B i oA mitT
WIDE il “98” ittt BASCrrfE BN 120 PR SEH—F730R

i 7 L

HEEE NARROW

13.11 plotrecordsection

M2
BN SCIRS1 2 B SO 22 il 7 T ]
ik

PlotRecordSection [Lables ON|OFF|headerfield] [Origin Default|Reversed]
[Referenceline ON|OFF] [Size v] [Weight ON|OFF] [Polarity ON|OFF]
[Cursor ON|OFF] [REDuced ON|OFF|Phase phasename|Velocity velocity]
[Aspect ON|OFF] [ORIEnt Portrait|Landscape] [Ttime ON|OFF|Default|TEXT]
[Xlabel ON|OFF |Default|TEXT] [Ylabel ON|OFF|Default|TEXT]

TN
LABELS ON|OFF {771/ kMR . 51T, WA SO L B Bt Ths
%

LABELS headerfield $7IFARZSHI0, i B S Beris
ORIGIN DEFAULT|REVERSED 7f Portrait B, FHEUE Y &, BRHALNS
DR R ST A2 B M. AF landscape BT, FEHTE X &, BRI IR A
NFA TR

REFERENCELINE ON|OFF Jfj&/XMSH 4k, #4177, WD SCHERE
B JE PR B (b 25 il — 252 H R 2k

SIZE v ?

WEIGHT ON|OFF ATH/ K HIAE 35

POLARITY ON|OFF T/ 5K AIBg e 5

CURSOR ON|OFF {TH /XM GHR R e
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REDUCED ON|OFF|VELOCITY vel| PHASE phase reduced R E AN
F8E reduce HEHE S HEM
ORIENT PORTRAIT|LANDSCAPE portrait £z, CERINETE, S

il ; landscape BN, KRR, 3R BRI TE]
TTIME ON|OFF|DEFAULT|TEXT 2:HER M4k . 755 1 e traveltime fy4

THAEE 2
XLABEL ON|OFF|DEFAULT|TEXT #77/% M /4% X hitrss
YLABEL ON|OFF|DEFAULT|TEXT #7/ %M /%8 Y i

i 7 L

plotrecordsection labels filename origin default referenceline on size 0.1

weight on polarity on orient portrait reduced off cursor off ttime off

B
iy 4 R BN SCPBIs S0 ITHTIEL, fE portraic B, X AR, Y i

B, A Tandscape HEaUTFWAEH XY Bl 45/ SCPRROZ RIS £ AERIRI N 1A R AOE
kL.

AT REGIEFL I, SRR SO e SRR R, & T DK | T
LBy, W] PAfEglobalstack. addstack. changestack Z56y4 1 DISTANCE &35 /58 X

distancewindow Fltimewindow iy nJ DAA il 22 /R MRS - distanceaxis Hitimeaxis fily
ARG R ). velocitymodel & X T #UERAL . HFiHE ISR . velocityroset
4 T B rosette [ RRUR

bk
MR, APAEUNYIIEE : GCHIT 2 LE R .

A RE T 2 R Z R DI P SR AR 2 A R s — v,
A el FRPOEhE BB AT v, BA 2 o PRREEARNE T MR XK,
T E T B2 i 14 DX I S 1) 90 L AL B YR, B, 2 1 gl R 4 ) 40 T AT
PRI AEA o ap S EFr il iR Y . 4iCh e 2 nl LA 5 K.

ML E I RERR 2N TR BDEhR, FF B v1 Hl v2 DAFRER, SAC & HEITHA
W, EonTefn B B R EI SR & vapp . ATDAZIRIRCE v2, [ERARG—K
M{E S PR AT 2 R A R

BT cl. c2. vlL v2 ZAb, SehsfEUR i A S, Bl g, TR e
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13.12 plotstack

W%
20l B SN SCHER R i SO
ik

PlotStack [Sum ON|OFF] [Perplot ON|OFF|n] [Weight ON|OFF] [Polarity ON|OFF]

i A

SUM ON|OFF T ieI, e 52 il 2 in f5 i 8 JE P22 il 28 SC 81 e v i)
SR AR PRI, D) ] P S R ) SO

PERPLOT ON|OFF 24T Zuest, WAER DS H B2 EH S # %k
T, R 22 i B o1 2= i A SO

PERPLOT n #]JF PERPLOT &3, Fi&E/RZH n Aok

WEIGHT ON|OFF {TH/ XM S A 65

POLARITY ON|OFF {TH-/ 5P SO A 156 15

R
plotstack sum on perplot off weight on polarity on
e

AN BN SOOI R SO, A SO SeiR e /s R b TN AR, %4l
DA il 222 1 SO b2 5 25 EASCE A 1 R P

A A Splot] 2L, FERAST BRI b2 Sos SC44 A St AR BRI A S 1
13.13 sumstack

WL

Xof B NS S 2 A A SO HEA T B

2375

SumStack [Normalization ON|OFF]

A

NORMALIZATION ON|OFF 771/ KMIH—ALgkti. HZmidTr, WxT 5
T2 b AR LB AT A PR IR 1 1A
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kA fF

iy & TR SCPEBIRR 0 SCPEHER TR 3% & AT 2 WAV M timewindow
A ST AN A . 9B 2o RIS/ 3 T SR AR 65 o AR o] 1
A S A7 0 B T AL S DS 7 TR D B

M
BMZ)G, 2ANEREMERNZE . BMEER AT AL writestack fiy o PRAF2I G

= B

13.14 timeaxis

W%
Al P e 1 e
ik

TimeAxis Fixed v | Scaled v

A

FIXED v [EEm 5 KEN v em
SCALED v &R A SR KA v 4%, v BN em/s

WA

timeaxis fixed 23.0

ZN ]|

WRARTE A W I TR B T 1, A BE A i Pl P R AR R 0.5 KK -

SAC> timeaxis scaled 0.5

13.15 timewindow

M
T I ) s 8] 1 S R

TimeWindow v1 v2

A
v1 v2 S AL T A s ] 7 9
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i 7
JCBRAEE, BN BALZFG S I 1A 2 JE
Bewl

ZmA T RESNEHEE, Z&E S sumstack . plotstack . plotrecordsection &1y
A HIPATRCR , BB 18] 7 WA 207 5 FH X 2 iy 2 2 Rl E s

AN B SCAAE B TN 8] 78 14 30 BBl P Tkt DUDRHAH B 30 o A b AL 2
13.16 traveltime

e
HRITIE ST EER AT S R R E I, T2 % traveltime i< H AR XA -

13.17 velocitymodel

Hig 2
BB VTS BIAE IR IS i il P ) 28 o o A 2R 2
ik

VelocityModel n [ON|OFF] [REFRACTEDWAVE |NORMALMOVEOUT] [FLIP] [VAPPR
<V |CALCULATE]
[TOVM v|CALCULATE] [DVM v1 [v2]] [TVM v1 [v2]] [VAPPI v] [TOVMI v]

B

n WEHEHAS, BER 18 2

ON|OFF FTH/ VA A TR . 24 T FF )06 FH el AR, 5 DU 220 g
REFRACTEDWAVE T3 FEBIASEIT, FHAE SO IR
NORMALMOVEOUT #] 3 ERREL, HEM A Normal moveout F#!
FLIP A4 e Y ) & 1t

VAPP v EEMBE N v

VAPP CALCULATE SAC H 3T

TOVM v &R EEE S v

TOVM CALCULATE SAC Hzhit&EaiE

DVM vl v2 EX—/ A%

TVM vl v2 X —/ASFHnH

VAPPI v EE WS E N v, BRincrementstack 44T B ALE BRI v
TOVMI v ¥ BRI R v. BRRincrementstack A4 AT B

\%
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iR

velocitymodel 1 off
velocitymodel 2 off

B

B T AR E RS S G U ER . 7EfF5 &M (sumstack), LK &
&l (plotstack) . 22 HlFIHIAl (plotrecordsection) Wh&x AR . 55 —ANHERIA AT
2 PRI T Pl I S s RO 58 REAHRREIR o IX P ML ) S 4000T AR 23 Y EA T 54

AT DAGE I PR AR, BT S i AR A -

TOVM + DIST
VAPP

normalmoveout

Tietay = TV M (1) —

DIST
VAPP

Tietay = TVM(1) — \/ TOV M? + (
T LU AT GE IR W DA 3 22 Aoy 158 -

o HEHA VAPP, TOVM. TVM(1)

» A DVM(1). TVM(1) BAJ VAPP sk TOVM, SAC 3SR AL
FERES DVM(1) AL RIAER H %

e A DVM(1), TVM(1). DVM(2) 1 TVM(2). SAC ¥} VAPP fil TOVM, DA

PRAUEAERE B DVM(1) Ab i i) E 3R 24 25
il

VLRSS R B S A B0 6.5 kan/s, ik SAC EEIEE TOVM
DA 200 ki b i ] AE 3R 2

velocitymodel 1 refractedwave vapp 6.5 tovm calculate dvm 200 tvm 35

13.18 velocityroset

fiE 2

il e Pl R roset [ARCE

1373

VelocityRoset [ON|OFF] [Location UL|UR|LL]|LR]
HiA

ON|OFF F]H /K roset 2 il 50
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§13.19 writestack

LOCATION UL|UR|LL|LR & roset MIBCE N E . 2 BI% w242 . A .

Vol ANV S
R

velocityroset off location 11

13.19 writestack
LS
R MR T AR
175
WriteStack [filename]
A
filename 5 ARRE N4
B

writestack sum

13.20 zerostack

M %
IR RS B TR
ik

ZeroStack

e

Pt 4 SR BASCHESIRT I R, HH e RS BB



%14 % SPE s FRYF

14.1 it 7Ry

(5]

SPE, 4%k} Spectrum Estimation Subprocess, fF SAC Wi A spe a2 Bl A%k
TR . %R BB T A BERGSEEYLSRE, 8 T~ =it k.

« PDS: BERZAE
o MLM: f KSR
o« MEM: Rl E

X =AIEARR A ESE, PUSENTAR T REERT s 80 A R B A B R AT 2
SPE 4

SPE TREFHAUE T 8L, FBrT AN SAC f#rar<. XHEASH
SPE L@ a4

o cor T HAH I REL

o mem g RR EITAEEAT

o mim JYEIANRIET G

o pds FfgRE RS Pt ST

o plotcor 2l FH 3 pREL

o plotpe #:1il RMS il %2 R 4L

o plotspe 2 HliEfl1T

o readcor BEZHUH I PR%L

o writecor ¥fAH XKLL SAC SCAA& B AR
o writespe RFEfTTPA SAC A& G AREE:

B

SPE FHM T rfa SHPLE R Bl T =MR R R R . B BrARR
N E R BT E AN BB I A AR T, T A\t B AR AR AR 5 B
H A EMOREATT . R EI A a2 — P2 . RO BB T BOR W2 AT A
e AR RRBA Bl — A YRR, FEBA TR i AR iR & T X — . SPE
AT il 2B R g DA A, HBUE B0 SfE—E AT N, TAE—2
By AL A PR S SR B A AT A S R i 4 A B o

365
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H Pl

SPE A DAY P e it v i R v — L840y . XPIREEF MG AT AR i AR UL, X
e ARPAR A . RPIRLEA AR AT A S BE R R AL T T R s (B AR
FH 2 BRSCRE  Pn] AR B L AGSRAL . RO A i 7 D Bl E AT ik . — ittt X
SR TR TR R, ARSI TR T 2. AN, BdRRBIEA LT AR E
A 5 A 2% R AR I AR B Ry, PRI S R IR BGRIRA R,
HRE" A T RE A B RS ASTE I T R b e B EAE A AR IR RSS2k LA e
JER AR AT AME . FERX AR, BRI IR AL G TR B B R =R B A o

ik

PRI AR =Rl R . D B . RORAURIE M R -

PDS A, FEAHIC BB DA K, AR EER UM T FET DASRAIGE AL T 452
A PE AT AR B SR IR R A T4

MLM YEA A, XA 2 — P i A B R B S A T
DA R AL

MEM {12 — S8 I5E, BRSNS IR T e, XAl
THISER S T ORI DR M B JT) P AT ARSI 15 25 0k P 25 1 I

IZ4L]]

B TG AN, S Wk B T DAV R R ok . B DR 2E T ARIEAR 22 B B R
XA AL R B MEM J5 3R R I SR 2208 B et — N RE . th T T PDS
TR E AT AL, FrAME SPE Hég i 7 R T XMITANEZ 12 M E . 90%
BAE IR A B AT BSR4 BT DA S FE R T AN 5 . X SRR T DATE PDS pyAiiE
] ARG DX

1t SPE Al SAC FRFZ AP FZPIX 5], SPE —K KA BBl S, X2
24 SPE FEiz AT [ A SO PRAr T B AR ek &5 (Bidn: A CeR gk, 0N 5 22 pR 5 DA
Lo AT R E B ) o XA BN SO R BR R AR R B RA T i 5 AT A
&, 9 SAC A, SPE HBA HORAH PTG IIT .

L

AT SPE i W EIEA T SPE S, MR FRHEE ST 45 SPE S84 8.
B SCHAEIEA SPE Z RisBEA SPE FEATI AT DA A READ g9 3EA, —Hik
MBS, ZR G HRRF A i T i )l B e A Il — 25 1



% 14 3 SPE &t/ F - 367 -

HIG

AT PAGE I cor iy RAICEREL, Fwritecor i< nl A SR A C s AL SAC BB SCiF
PRAFER, 7T A Hireadcor i FRRFEANTER] SPE fZk, X HoAR AR B A2 1 530M X pR 4
TR TR TR SOOI g . B Y P mT PAGE A ploteor @4 k& —
AR R AR P ER A MEM J59ARYT, 8T DA A plotpe fiy &R F—F N %
17

PRI DA A pds . mlm. mem i Hed =R il v v BOAEAT— b S —FhO5 R EA
H ORI, ARA] A i plotspe fiv & RAG TG 1S /04551 . A7 JLARNI < LAY 1331 n] DAfet
Mo FIFER IR AT DA writespe iy RHE ST RS RIE SAC BB IRAFER A o

2k

AIPAMEH] quitsub 2 bigEfhit Ry, sl quit ay423S SAC RJF i TT.
14.2 cor

Hit
RPN
ik

COR [Number n|ON|OFF] [Length v] [Prewhiten ON|OFF|n] [Stocastic|TRansient]
[Type HAMming|HANning|Cosine|Rectangle|Triangle]

A

NUMBER n 5% 0%0h n

NUMBER ON ¥ f HECh e HifE

NUMBER OFF MRyEHdEKEME KITEE 08 FHZRmSaEdEEE
LENGTH v XBEHEKN v 7

TYPE type & & RA

PREWHITEN ON|OFF T/ 3 b il |4 Ak 36 5

PREWHITEN n FHF#i A, 58 RE0 MO n

STOCHASTIC ##EAHEENR, BEEdEekfLm

TRANSIENT & EHXENR, BaEddhebsEs

i 7 L

cor number off type hamming prewhiten off
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el

XA B B R RS . BT E0E, Bl BolirE e 0, HF BXHE—EH
TR R BRA IO 2 R 5 - B AR BT ML AR A AH 5 B 0 BE AR A il
T PR G R EEVA S 7 1 A0 e sl o AR A K OO o R H i TR
TEERKENE N2 EEE, BRI AEM T .

R, XA EE IR, e DB RS Z AN . XA a
LY 7R % R B A AT ATRIE MO 22 AT . — B Al T Sk iR
S 3 HR AR AT AT DA A SRR BE PR T At I e MR TRl o AR/ AR 7
FIBOR,  HBRT- 7 AL BT Al T R TR W0E I . SRR A0 o Rk, AE73y
R RERE T AGE I o R b, RV, MR eR BT 2, A
BT 2 WA B2 3

T YRR o 1 SRR ] DA MR IERITr 22 1Bl . BT A 1 B 7 1 i 2R3
AR L R, TS bR EAR S T T3 AR, TR H ARSI EE,
WA VA 2 E O, I B2 A DA IR i AU s N 22

TEAT I ) S S0 FEAH 24 R I R IR AT o5 Sh— AR, BRI MR ALY, . 7E6E ] PDS
FETT AR — RUC IR . Gl AR 8 FET #5523 400R I gt ok 7 —4
abr. fEMAREEE T, XAEH M, B R B b, A B
W H /N e MR BB A — TR TR (LI RE, & AT DA 55 Mt i e, —A>
ARG R N 2 22 08 Ot T DA SRAE VT S3AT 5 eR B - B S , DB s PR BRI AE
PR TR I AR AR M o

BRI H A TR IR E S, AR TEE A, IR TR BAR A
VErF R ISR (55, WA S AR (R 5 5 SAC,

XA K BB TSR TSR, cor MAHEHATPds, mlim, mem ZHIPAT, H /AT ATK
frplotcor iy 42 il A 5 BB FLR] PAGE ] writecor fir-KFHAE N SAC SCIFUEATIRTT -

B A WS

depmin, depmax, depmin

14.3 mem

e
IR B A
IR

MEM [Order n] [Number n]
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TN

ORDER n ¥ 8 FR2E 13 28 A ECH n
NUMBER n # 8 H il i) S5k

iR (L

mem order 25

B

RS T BT, B A TR ZE SR B g B T b EE,
FAREAS A IE H T a8 g ) RE B A5 i [ R (BI85 . ) P ] DA ph 3B 3 ) 58 25 D D 2 1 oy
B, HIES%plotpe s

%) T2 B 2 AR D B B v SRS A 4 S i R, B S 2 RS v
AT A PRS-
14.4 mlm

M
NI PRUES R s

MLM [Order n] [Number n]

A

ORDER n #¢E W2 IR I g AR AN n
NUMBER n &% H TifbiTi) S8

A

mlm order 25

B

AL T RER A A R BA R . TR T RERS AU A R I AR
MIRERSN L, AR —FEE . SECRRERE Y, XSO A R ki iy 27
TEBARI R i AR E X SE S

IR AT H— R G i s i o R . AR UR HIAE 100, HNER
T—AYERE S B R 0T RXASKIGESE, FAAE R ITIR, (T RE L
Pl AT REAFAE RIS
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14.5 pds

%
A R S

PDS [Seconds v|Lags n] [Number n]
[Type HAMming|HANning|Cosine|Rectangle|Triangle]

A
SECONDS v ¥&E 5 KN v #
LAGS n ##EEHEK N n?
NUMBER n 58 3%k 15 F 5 s 4%
TYPE type % & 5 1) v 28

iR

pds type hamming

B

A LB TG RIRE AT IR . REASAT S R RO SE A T S AT, A B R SR
FET AT, IR Ecor iy ORI HERIR, TEfbit iz (RPRekndis) Skitir
ZEZ [AIFFAE tradeoff. B GG, JHRu BEREIN, dEimim2zms AW, FANH
KRB R AR, B TH 223, 102 ti TAE R BRI H Tk i 2t
REBAEDT

MR RIS cor SO AR B A A R IRCR . X2 R [ 2L i 222
[Pz

PRSI IA A K AT 1 Fourier AR HoRIEIT HSHERIER . B8l MR, —
AR PR RO, — AR SN R R R 5 M. SR, AU T RE
7R T IUA ST RE/ N 55 9

KI5 P RAETENT L7 A — A RERARAE, T RE S HE o i sh STE I RIS B, 77 28
AEECEE T2 R 5 55 R HE Rt R 2 (B /7 7E. tradeoff,

WEEA RN TR, HILOEARFA IR, FRA RIS, RIZERHMEN T
e, (BEAR KGR FIMIERE . X PR LR T TS S0, DARBUS AT RE/)
ARk L. Hamming H1 Hanning % WEAG RN 55 R SEH T, 240 A K&
W mr i BCA AT, R LA I B0 B B RO SR 7 ) 2 B3 . Hamming Al Hanning %7
AL ERIATA, B Hamming 77 0 P DU AT REHUB D S K S5 RSE S a2
BOAfIH Hamming %, = A& WA REHSZREH, HREAREERMET, BIRIE T
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A [Eya s | ATIERS

BRSO HEEERERE, PDS IR ELT A A A S8 k. R
FEXPEOLT , 0 BERAZERA, I AR A RIAR) T2 O AT R 2 — 2. i,
WG ERTPAZE 2 A BRI R . X LR FETE SPE . SRR R
HitE PDS AR PR JUHGR ARG RIS ) . I+ HAERE A BRI S A A

14.6 plotcor

%
R A

PLOtCOR [X1im v|ON|OFF]

A

XLIM v 791 X e, HstE ERy v &, FIR—EHN 0
XLIM ON T X Rhyu e, I H s i i LR
XLIM OFF P X Alyuielges, B2z il 4 o skl

A

plotcor xlim off

14.7 plotpe

s
22: RMS il 152 22 e %5
ik

PlotPE

Bl

B — MBI K, ORISR MEM 385 R %2 B2 0 — AL T 15 22 b5
B, FoR RGOk, PINERZEN T RE ORI R R KA . FEE 50
SR SR R . TN 1R 222 TN D B e xR IR I 2 IS R R TR . BB SR, X
ANRCRAR/NEE, B P T SRR B I SRR N I R . SRR B R, &
SR AT DARS DU P 1325 R AL VA TR LR A T o AR EAL, RS SRR B
EL/B N e 1 v e 2 B 111 QPR QU NP i v 2l P S5 )
TN R (R 9 2 O R MEM A v (4 B 4
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14.8 plotspe

W%
22 AT
ik

PlotSPE [Power|Log|Amplitude] [Confidence [ON|OFF]]

i A

POWER HMEAHEZ H TRy

LOG FIXTEL P vA 22 i 2y 5 i |
AMPLITUDE % |38 v
CONFIDENCE ON {r#4: & o8 B85 X
CONFIDENCE OFF %28 A8 B A5 X ]

SR EN

plotsp power confidence off

[t

XA R G T A C BR BRI BT T i S8 g
14.9 readcor

Al 2
FEEL SAC SC{4FB] A7
ik

READCOR file

A
file HARISCIF4
B
a5 SAC EREJFHfread ap AR, AFAEQTR PIABISh.

B, 16 SPE R BEEE—A3C; HAR, AT S MR A7 B 2T H R AT R %
PREEGEN T, My S AT, SPE FRISEL, WA R BB E S KRR K,
USS I T G R
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N T BRI SPE 240, IRFEM quitsub ar4-& 1k SPE TREF, HHEFTH
I

14.10 writecor

e
G ML AR H SAC 3CfF
ik

WriteCOR [file]

A

file 25 A/ SAC (44
WA
writecor cor
B
H i 25 A AH ¢ BRE I S5 A B T FOR TR B A . B TER B B LN 1
Hr, I HAEAH KR BCR A DA R G 2P, DUAH € eR R < 32 Hh e 11
HI RS E, B Sbs EAGRREABON R EdE 58 MR — R —. S8, BTt
AR EEHEH T FFT 83, SR Eoe 2 i)y . e ik b dda
FRSER 2 ff5. ISIAREARRR SR . M R A T SCF TR R Il 1) . X2 B T

FET ST S0 S B B AR IR T X RRE o  Jo AR AR 2 S FAE R 5 — VA, Sl
JE AR AR SR TR0 e PR A

14.11 writespe

M5
H— ML EEA TR SAC Xt

WriteSPE [file]

A
file T5 AR SAC 44
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R

writespe spe

Be]

WAL T SO & N O BIBUEERRIRE . gttt FET Bt Basm, SR

FEAEUR FET [ KR L 1, X XA d SPE T3 i 240
eI plot2 22 i B BORPEA T FLAR T Jo 5 535 e S 4 PR T B S



o =i

R oK
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B A wiREEN

0131 sac/datagen data directory not found

datagen fEA BB LIE T EM ${SACAUX} /datagen Hg T EEHL SAC 30, HBLZ
B IR R 2 % H AL .

1028 External command does not exist

P ATload iy A BF KON BN ST A 4o AR R R FR 2, R R H A &
LD_LIBRARY_PATH ‘A S AR SR firfe H 5%, B SSACSOLIST Hrffy & L
AR AT

1103 No help package is available

A AT RS B SO AL, TRE IR A 2 543 ${SACAUX} /help H3%.

1106 Not a valid SAC command.

XFa—frand, SAC HhSkE RS2 SAC NHKmS, WEAZE, WEEEA SR
G HmA, i s, cp %,

— MBS R ARG AL rme 7E SAC FEHEMAT rm i B EFR R B
PRI SAC 22 7RSS rm, FEHMBZN THR ro*. SAC BREUK rm
* . SAC 1Ml FEHIRA MR . AT PARE Hsystemcommand iy B RS a4, WF:
SAC> rm BAD*.SAC

ERROR 1106: Not a valid SAC command.
SAC> sc rm BAD=*.SAC

1301 No data files read in
WA ARIEAESG . WTHER RS E TR SCA5 2, slid) i) SO AT 2.

1303 Overwrite flag is not on for file

B R TR IAES SAC SUPERF, B BLZH RN Z SAC SUFRY KB R lovrok
W FALSE, BIEEE A RBRA LR o . AR )RR T3 A A P A

o PAHABSCPRA B ARERL, AE RS

377



- 378 - §A.7 1304 Illegal operation on data file
« &7 lovrok HIfE} TRUE;

1304 Illegal operation on data file
SR SR ARR AR

1305 Illegal operation on time series file

KLy ToIE X I 8] 7 S B b A T4 A

1306 Illegal operation on unevenly spaced file
HELE iy 2 TR AN 2 ) B B e A T 4R A

1307 Illegal operation on spectral file

AN BEXT A RIS SO A T HR A

1311 No list of filenames to write

P CUNIBEETIIE S

1312 Bad number of files in write file list

AR write fir w2 HPIZ L. W IZ AR R R 2 WA 08 U8 E 5
write fip %45 I SO A H AVEERE . fEREE MG R RJETH, BHERLH D write
4 SRR H DA R WA R B BOE A

1317 The following file is not a SAC data file

I BEAAR SAC MR SCIE BN A2 i AR -

1320 Available memory too small to read file

RGNIFAAL

1322 Undefined starting cut for file

cut iy A B R AG S 25 L BoR E 3o BROATEOLT , S AIRE AL SO i i e AU
Wn] ASE H cuterr Ay 45 HiliZ A5 R AL BT 3.

1323 Undefined stop cut for file

cut fiy S I ) B AR S8 KBRS Lo BROATEOL T, SO AL SCPF R Sl R 1) AU
AT A H cuterr iy & F2 i B BRI AL BT 5K
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1324 Start cut less than file begin for file

cut fiy4> FF IR AT 4R e 1] B T AR SCP R IT AR TE] . BROANE LT, SRR SR
THAGIS AR, AR AT RAGE M cuterr iy &2l 8 RAG AL BT 5

1325 Stop cut greater than file end for file

cut iy H I [R) 1 A 45 I ) G T RE AL SCPR A S s 1) . BOATEOL T, 26 RER SRy
SESRIN TR R, AT DA cuterr Ay 45 %A R A AL B 2

1326 Start cut greater than file end for file
cut 4 HH I [) B ) TR IR ) I T SR 25 TR 1]

1340 data points outside allowed range contained in file
SO B S AR T ARV R TEE . e finlog BRI R IE
1379 No SORT parameters given

i Tsort fiv%, (EARTEE #2 BB S8 .

1380 Too many SORT parameters

sort iy THHF IS ERZ

1381 Not a valid SORT parameter

e fysort 4L

1383 SORT failed

HER R

1606 Maximum allowable DFT is 16777216
SAC #15 FFT M A4 T Be i i o KRB S B0 224 = 16777216,

1611 Corner frequency greater than Nyquist for file
XPEARIEATIRBET, PRI T SO Nyquist SREER.

1613 Minimum size of data file for Hilbert transform is 201
TEf Hilbert ARb, ZREGR M /M E 201 AN 5.
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1701 Can’ t divide by zero
R ARA A

1702 Non-positive values found in file

WS AR AR TR (H

1801 Header field mismatch
ZAE R IAEaddf, subf, divf, mulf PA }merge flbeam 1,

H BB R i R 2B s SR Sk B BN DL . S 2 W 45 AN DR Y 3k
B a4, DA IR VERCHBE SO, ARSI sl . & IR VSR Sk B s A 4%
npts. delta. kstnm, knetwk., kcmpnm,

1802 Time overlap
LT P B R I [ BEA SR H A

1803 No binary data files read in.
addf. subf. merge Ay FEICEEA IR, FXEIRMERLTE .

1805 Time gap
it flmerge fiy4-,  PHBCECHRE A] A7 R 7] [a) W o

2001 Command requires an even number of data files

{if fHirotate Ay & HEATHARXT Y BERL I, 52N A A O RO Bt SCiF - (RIEECDS) , &
PR A RS, R . TR AR A Bl i

2002 Following files are not an orthogonal pair

HIZ AR R 2 frotate TERERIWAN AN ERIERD, SO M R A S 4 )
KBS/ empine fl cmpaz., AL R AR E X, WIFE ER SRR A HAE B E
WSk B B (E: AR B A S, HMRIERS, WIJCyEE T4 ek .

2003 Following files are not both horizontals

rotate iy 1) TO Bl NGB TP BRERE BRI, B DRI Y YRR
KA RSB R cmpine 2 74ET 90°,
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2004 Insufficient header information for rotation

rotate iy TO GCP iEIMBRILEAS B stla, stlo., evla fil evlio W4iE L. %
PRI 2B —X 4w I S — D SO i Sk B =, TR, A 2 B A Sk
B E AR fAE.

2008 Requested begin time is less than files begin time. Out-

put truncated.

interpolate fir4> Fi5 % RITT AR I T/ NT SCPFE AR AT, - LA th S Wb -

2111 Taper frequency limits are invalid. No taper applied.

S I M Etransfer fy &, MBLZRHRIREE freqlimits SIS HBLEA .
USSR 3 . F1<f2<f3<f4,

HIZESL ), transfer 2204 freqlimits &5, HIYE RS AE ] taper i
£, HET R RE S BCEALAA BF5  TE Hh R R

2405 Cannot PRINT: no SGF files produced
TEATE, R ARA M SGF 3.

5003 No correlation function calculated

ARITFHR KR AL

5004 No spectral estimate calculated
RIS

9005 Amplitude mismatch

LEFR I BEE Z AR S, HAEE SR ) BRI A VCE . PR A iR
] B R B I 446 Xt s ) A ) A

Environmental variable SACAUX not defined.
A I SR R R PR RS B $SACAUX R X, S#Linux F4% SAC,
Enviornment variable SACAUX too long: max: 128
SACAUX: xxx

PRI SSACAUX it 128 F4%.
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Bira B[S

B.1 E5 M i A
HIRE (UL ] P HATETZ BT ARy

u(t) = s(t) * g(t) * i(t)

Horr s(2) AR, g(t) REBARRY, i(t) RN, 2o EREM. Mt
SO “HBEHZ B SROR R IR BRI DA B A Y, = A

oA~

o u(t) RHEMEFICTE, CH

() TEAGR BT IR S 4 WA RS2, B

o s(t) NREURIL, WARRIELS] . R R RS, R,
o g(t) MEERRI, BIHIBKNTRGEHE, KA.

HARPA R, SRR A ERE A FRIRRISE . PR B AR R 4(2)
P AR SR A B 1 25 B3 Lt i AR BT S S — 2

FLHA R, AREZNRSGEMEANZE), AR K% B A NG 8h4%
5, WIMESEA Iz s 2R R . | 2.1 4510 7 COLA Gubicsr B RYFFEEIS 1] N
22000 s Ze A HBIRZ BN OL, B s(2) = g(t) Bt BB -

MO 2.1 WTRAE R, BT Z B PR U AT A il il SRR RR R BOE , AR
HRAE 6000 s, AP/, AR AT R 05 R R K R sl . BOEMR AR
XML 2 x 107, 7E 1000 s 2 —NHRRREES, X2 —EGCh Mw 8.3
KHFEMES, HARIEFMEAE 2 x 10° R, RN TR

X2 FC IRz g . BIGER AN R AR, L R Y ML T AR SR i 2 AR/ N
XFERICR A K2 BRIz sh A T I8, PRI TR R R B KR AL
1, BrAstRs 2T i s R A R e A Iz 3 T, sl R

~

383
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I T T T T T T T T I T I T
2 COLA BHZ =
L MAY 24 (144), 2013
05:40:09.01
- 4
+
o —
- 888
> ] |
22

M %v&ﬁﬂlﬁ’ﬂﬁ%f KE, WILRHESCE—

IS T IR, AR

Ampliude

Phase (degrees)

0.0001

" ooor ooz

Kl 2.1: COLA

B AL Y iRz 2

AT RN AR, RHUERSAN U A R U
A BOGIR EBE . TR Tix G el RN, Bl i(8):

IU.COLA.00.BHZ

Sensfreq
“o01 002 o1 oz T 2 3 45 T 20 3 100
Frequency (Hz)
w Amplitude m Phase

Pl 2.2: AR A P
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I i I
COLA BHZ
o MAY 24 (144), 2013 —|
05:40:09.019
1 —
o W —
-1 —
(] L -
+
2 oL 70/
x 2 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 31
0 2 4 6 8 10 12 14 16 18 20 22
X 10+3

K 2.3: COLA &yl Zic s

MO 2.2 FPRIEIE AT AR, HRAE 0.02 Hz 3| 8 Hz NS BAMFEARIEHE 5 (9
#EaR) , M/NT 0.02 Hz 80RT 8 Hz pfF S Mgl B 2.1 Ry 1000 s S
I PUERE] TR T L.

IRz E) s(t) * g(t) FELE g i(1) Z )5, BRSO ex, arhE. @
BRI RO (S S BT ], B R BRI Be, Rt AT u(t):

5K 2.1 M, REMMSIEZESHR T 12 0s 2 300 s Py, “Huh” fRZH#, 300s &
Fi, RZIHRE SR B, RRIRIEZYH 2.4 x 10°, Fp2h TRK—BUE, XIKE
TR XEATDMRIIBHES] P — R - R . XA R AL
AR PIE o

R e VA N e e o 8 e 31 ) VA o NTET 7 R v 8 IV 731 VA )
W

T BARPUCRA & i 4 PR IREL

ASLER M N AN ] B 5 3 2 TE) B B FE X B 5

.

B.2 Y58

A — BB EFE R S T2, AT EAE LA SRR, I e ST DA B
R SSIES e NTET): DB e B o AT ik /B2 b = e NG PSS S v S R S S L R e v



380 SB2 WESHeE
R AR THORA SN, FERFIESERTIL S B, S S T BT B0
A 2Bk

MRIEHE, s SIE PR MURANZ 5, TELAE = ANBrBL, HA O8]
IONEIZACITE

L BHIMES OB
2. B
3. BHE T B

HBRE A AL i 1 AT AR AR ) S R R, R U O R M o 7 LA R 7 L TR G B )
ZANGBE, BB R B RIR IS R R, FORO Gi(f), AR I R R
AT B . bR K S -

G =[G

B.2.1 WiggHEIR
FIR 3845

F MBI, NERREUE, G RS . R, FIR JEBGE: st —2elidl
RFE RO, BT AR IMA R LA EIA R FIR jEHdr. FIR S8R5k
VAR MR R R S 7 Y BReR L (boxcear ), PRI HCAEIBAN N A BF-ROPRIBNA LY, e85 R AL
AARRBARBEUE B PRIE R B AE (L (— Bt AR B Nyquist SIRE) 70%-90%) . 51t
i, JRP A B LAERAL, BIRA ML e X, XA AR S R R AF 51
IPIAJRESS , — B R R G LRI AR B MAIE . i, P EAANTEEE FIR
TS Xt (S5 7 F) 52T o

Wy )7 PR

LS B 3 B O Laplace A8 367R :

VG EREAID L IVARE < O /R

400
H(z)= Z hpmz™™

-1t
IR W] PASR TR A
G(f) = SaR(f)

o R(f) @RI A TERNRERIR fo, A |R(fs)| = 1.0, B R(f) TEMI% fo &b
PHATIH—4k. Sq BIUKEEL, A Sensitivity 5% Gain,


https://zh.wikipedia.org/wiki/有限冲激响应
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R(f) WA K
R(f) = AoHp(s)
Hrp Hy(s) @ HZEW SRR transfer BRI, —BOREAENIR fo AbiXAS transfer pRELT
PRGN A 1, FrATRZIH—LE T Ag.
B.2.2 Analog Stages
RANB B B R R R S S S R (He ek ) F o RS, R T

FEROR . P ABr B A B m/s, it BA@ AR (V) o IXANHr B i b ek 2m]
PAFIR A
[1(s —rn)
G(f) = SqAo—=——=5 = S4AoH,
(f) =Sa (s —po) 0 »(s)

WHIFTGE, Sa RWMOKRLL, Hy(s) RHENRFRE transfer pEL, XH n Al m {3 n
ANZ A m MR Ao ZIH—BE T

B.2.3 Analog-Digital Converter

B 5 BB AR RS RS S RO BRI RS T o AR AL AR
Fr V, Hith B2 counts. (R TE A/D C B4y, RARSHLE DAL B R A E— AR
HANAIRE, X AMEE B S TR R N 2E . ) XA IR, HAE A BN
i BAHTE e RAErE—NCR AR, Rl REAFAE— SR ER

B.2.4 Digital Stages
B B ORI T AR . S0t T SNSRI B, B TORAE,
FIESEBE S | AR TR]ER o

BSRUE S IR BT AR A FIR s, thnl DURM TR J&Hdt . ZHAEOUT R FIR P83
o, REWEXNPrBAT SRR Sa, H—LH T Ao AHEHIE, B LA
NH 1.0 [RE, ST RO R AR DA SIS T I AN 2 5 L AGHT AR IR B, BRI

UEIA FIR B3 A i B e 250n] AL HARIBIES 1, SEFREOLR, 7E Nyquist SRAF
RIFL A 5% ARG . PGB . Nyquist 55/ MR Z I 1] AL 5 1E
FIR 8 M R R o

B.2.5 /g4

LiLRNE, =ABrBoh, B ABrBEon R, FHEEGHICRRL Sa - H—ALET Ao
PAREAZM R 5 A O B AL = AP Bof A 2 MR R Saz M Sazo IFTRIEL
IEHEERERGE AN (mark —F, XIEPUHFEIRT)

R AT RIS Y e B2 bR 5

G(f) = Sa1AoHp(s)Sq25a3 = SaoAoH,(s)
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HPARE UAE S — I B BB (R T Ao DAB A =AW B oK R 8
Sao BFATLASE 42 Fm OB (AR I
B.3 @5l At

TE SAC HEAER 80 4R, MHUMBER I MIZERUAR D, SAC 5k LM RE (S Y Wi . oK KSCAT Y
BEERRE R, ATARIGEN . BEERCT AR BN W A, R A i S A

o ANATREIEX SRR (g 1 M Y s ACAR N B S SAC v, ROl EOA HEE 0 20k
R AERIEL,, RIS S RESP. PZ Al FAP,

B.3.1 PSR
SAC WHE TR ZIMEMRR AR ES RN, 0 5% 2.1 FoR. S A RALA A 1262,
N 2 2.2 fn. 7E SAC iy, ATPAE R X (AR 22

7% 2.1: SAC NEALSI|

type WiAA

BBDISP Blacknest specification of Broadband Displacement
BBVEL Blacknest specification of Broadband Velocity
BENBOG Blacknest specification of Benioff by Bogert
DSS LLNL Digital Seismic System

DWWSSN Digital World Wide Standard Seismograph Station
EKALP6 Blacknest specification of EKA LP6

EKASP2 Blacknest specification of EKA SP2

ELMAG Electromagnetic

GBALP Blacknest specification of GBA LP

GBASP Blacknest specification of GBA SP
GENERAL | General seismometer

GSREF USGS Refraction

HEFSLPWB | Blacknest specification of HFS LPWB

W EYEOMG-spectral differentiation

LLL LLL broadband analog seismometer

LLSN LLSN L-4 seismometer

LNN Livermore NTS Network instrument
LRSMLP Blacknest specification of LRSM LP
LRSMSP Blacknest specification of LRSM SP
NORESS NORESS (NRSA)

NORESSHF | NORESS high frequency element

OLDBB Old Blacknest specification of BB
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xK21-ZFH

type WiAA
OLDKIR Old Blacknest specification of Kirnos
PORTABLE | Portable seismometer with PDR2
PTBLLP Blacknest specification of PTBL LP
REDKIR Blacknest specification of RED Kirnos
REFTEK Reftek 97-01 portable instrument
RSTN Regional Seismic Test Network
S750 S750 Seismometer
SANDIA Sandia system 23 instrument
SANDIA3 Sandia new system with SL-210
SRO Seismic Research Observatory
WA Wood-Anderson
WABN Blacknest specification of Wood-Anderson
WIECH Wiechert seismometer
WWLPBN Blacknest specification of WWSSN long period
WWSP WWSSN short period
WWSPBN Blacknest specification of WWSSN short period
YKALP Blacknest specification of YKA long period
YKASP Blacknest specification of YKA short period
2.2 WU TRA
E%A FHH
LLL LV, LR, LT, MV, MR, MT, EV, ER, ET, KV, KR, KT
LNN BB|HF
NORESS LP|IP|SP
RSTN [CP|ON|NTR|NY|SD][KL|KM|KS|7S][Z|N|E]
SANDIA [N|O][T|L|B|D|N|E][V|R|T]
SRO BB|SP|LPDE

FREEPERIOD v

ELMAG, GENERAL, IW, LLL SUBTYPE BB, REFTEK

MAGNIFICATION n

ELMAG, GENERAL

NZEROS n GENERAL, IW

DAMPING v GENERAL, LLL SUBTYPE BB, REFTEK
CORNER v LLL SUBTYPE BB, REFTEK

GAIN v

HIGHPASS v REFTEK

T 2% 2.1 PIMBIARZ IR R Z Ab, A LR B AR S
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« none: RIfiifs, W2 SAC HERIAE
e vel: #F
e acc: M

B.3.2 RESP {f}
RESP U2 T AU B S0P, A 1 i (S i B 5 2 ) 4B AR R
RESP {0 . 3O a] DA I 40 T JLAR 7 303kA5

FH rdseed FLFEM SEED % 2 HR;
il evalresp #2JF M SEED #(E 2 H;
M IRIS DMC resp Web Service! F#;

F5 RESP 3(fF;

—> RESP SO n] URA S — MR LR 4, M A& 26l ZiEiE. Z0H
B 2 A W R R BN R P T B4 . G GlIES . JT AR TE
FNEE AN 1] & vl P R AE R . BRI AR i . R R 7 X i 24 Stage, £~ Stage
H 3G R 24> block, AL T AR YA ] {5 6L -

o Stagel —Bu WAIMESHBL, A AP T AR BUH X —Br B A B AL, FAs . I
—AEAT Ag DAKCER — B BLr A

o Stage2 —fBX . ADC KB, M A Al DAFREH X — B BERYTHOR R 4L

o Stage3 — A TR URBANBERAEDT BL. 11T EN TR T 2 OB IR AT
(AT Stage3 Ji 1l il BE #2221 2EUAY Stage. MIXJLA™ Stage HHZHUN(H H2ia,
—(EA Lo

o Stage0 R4 IHTHTA Stage FYME AR, FESSEE] A BRI/ .

B.3.3 SAC PZ 1k

RESP SCfF i T A B SE 3805 R, AL T A IUR(E R SAC A RESP
SCPF RO A R Y B AR R, T B AR S (B SAC PZ) o AR
T RESP SR, PZ SO AU & R 0 B A B A 6 (5 8, AR AR LIS
HIE

SAC PZ SR PAJH rdseed F2F M SEED U9 {2E, #AIPAM IRIS DMC SAC PZ
Web Service? L, 40 PATFE SAC PZ 31k,

NHERREA G SAC PZ U

Kk kkkkkkhkhkhkkhkkhkhkhkkhkhkhkkhkkhkhkhkkhkkhkhkkhkkhkhkhkkhkkhkhkkkkkk
% NETWORK  (KNETWK): IU

% STATION (KSTNM) : COLA

% LOCATION  (KHOLE): 00

(T 4kse)

! http://service.iris.edu/irisws/resp/1/
2 http://service.iris.edu/irisws/sacpz/1/


http://service.iris.edu/irisws/resp/1/
http://service.iris.edu/irisws/sacpz/1/
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(%L b77)
* CHANNEL (KCMPNM) : BHZ
* CREATED : 2013-06-22T14:12:09
* START : 2012-09-14T04:00:00
* END ¢ 2599-12-31T23:59:59
* DESCRIPTION : College Outpost, Alaska, USA
* LATITUDE : 64.873599
* LONGITUDE : —147.861600
* ELEVATION : 84.0
* DEPTH 3 1L1lE,0
* DIP 0 0.0
* AZIMUTH : 0.0
* SAMPLE RATE : 20.0
* INPUT UNIT I
* OUTPUT UNIT : COUNTS
* INSTTYPE : Geotech KS-54000 Borehole Seismometer
% INSTGAIN : 2.013040e+03 (M/S)
* COMMENT : N/A
* SENSITIVITY : 3.377320e+09 (M/S)
* AO : 8.627050e+04
k kkkkkkhkhkkkhkkkhkhkhkkkhkhkhkkhkhkhkkkhkhkhkkkhkhkkkhkhkkk
ZEROS 3

+0.000000e+00 +0.000000e+00
+0.000000e+00 +0.000000e+00
+0.000000e+00 +0.000000e+00
POLES 5
-5.943130e+01 +0.000000e+00
-2.271210e+01 +2.710650e+01
-2.271210e+01 -2.710650e+01
-4.800400e-03 +0.000000e+00
-7.384400e-02 +0.000000e+00
CONSTANT +2.913631e+14

SAC PZ 3tffwr, PAESIFIRMAT NIRRT, At Ti% PZ U G EE, H
INPUT UNIT EHT % PZ SCHRIMAROAS . R EM#EE, H rdseed ) SEED
BE Ik PZ SO, W ABSE RS, HEALH m,

PACHETY ZEROS JEIGIIATA TR KA, 3 TRIUTINI T 843 ml 1 S R
PASCHET POLES EASHITTAHE TAGELH . 3T RIUATH I T 4 AR B S B0 R
g —AT4 T AR N Y L CONSTANT,

MR S LA S CONSTANT - RIAJ 1 SA5- 21 AS i Jz R -

(s —21)(s — 22)...(8 — 2zn2)
(s = p1)(s = p2)...(s — Ppz)

l{(s) ::(})*

Hr s =2mif.
— LB R -
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o WAHER (0.0,0.0), WEXFY “F7 TRIATLAE M. P2 SR RES D
T “ZEROS” f4 M ZE LG BRI =T Rl A ;

o CONSTANT XM T RESP SCPFH A BB sfan Sdo PARIA—ALIA T Ao BT

o #iARMGEE CONSTANT, NIERIA(E N 1.0;

B.3.4 FAP ff

FAP U2 RN R B 7 —FhR BB, RS TRZIEAT, 87 =15 B, 20l
AR RIE B AL

BR AN B LA 6] b4 B . ZEPIT transfer B, {RT45 4780 0050 B8 B 45— 4710
PRIBAIAHNL ;[P R F I Ja— A T30 R B A0 B B e Je— A T B PRI A A7

FAP SCPFRTAMARIT evalresp v3.3.2 3k, FAP AIX T PZ SCPFERTET, Ha
TR A IRIERIAR GRS, IS RO R . 7B TSSO HI 7 AR
OBIR BL «

B.3.5 RESP vs PZ vs FAP

RESP. PZ il FAP #n] DA T RAL AR gm0, 3 M2 RESP 1 PZ, 1y ixX Pl
AR -

o RESP UGS TG R SE A5 R, T PZ SO AL & T B R g 2 5 5
THEMTEERET PL X PR FIR JERAGIELR;

o RESP U] DAHIE I AR R ALF% . ISR INEE, 1 PZ SCHERIA R AN AL
o iy RESP SUF g, W PZ X —A> “&” 45 74 RESP
SCPE R AGZINRSE, W PZ S &2 %7 B

o SAC HRBOAGIFS B0 2 nm, RESP U HiEE M AL m, HTE A RESP
ZAARI , transfer SFERFR G 2 JEAER Rn M or b i As 6 AR
BRI AL A nm, Bl SAC BARHER—2. T PZ SCIF I RAE it
ABRAEE, BB RMERME T MBS N2, ol PZ SCPFRBRAAS Y 5
BRI R AL m, SN TS SAC FRiEAN—2, THEFIREHEIRA 10 1 9
U FPEE AL m Feffe il nm;

T RZHE, AW PZ 300, HiA PR BRI
B.3.6 RESP il PZ

K RESP 4% 2CA {3 WY SCPHFAR S52801) PZ AR A B SO, m] ARG AR JLAS
AR

L. fE RESP SUFHZ A BOS3FOS5 JFkiFT, M@ imitnyim A e 2. 7
Foid i I JEE

2. 1€ RESP SCfF 2 DL BO53FO9 JFkifT, MEIZR%H

3. 1£ RESP SCfF 2 DL BOS3F14 JFLifT, AR

4. 78 RESP SCPFH R LA BO53F10-13 JRkifr, BATNE—IZTR, BITHE =
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IS PUF 73 51 2 2 A S ORI R 3

5. & RESP JUfF 2K PA BO53F15-18 JF3kiyfT, HATHE— I, BATHIE =
A DU B 73 SR AR 04 SR R

6. 7£ RESP SUfFH#R LA BOS3FOT7 JF3kivtr, fH8IIH—fLH T A0

7. 7E RESP SUfF PR DA BOS8FO4 JILIAT, il KRB Z LR B HAERT
HI—17 “Stage sequence number” 2 0, WZAT4 HAELRI I RELE Sensitivity

8. Wi PZ 3ft, %M PZ SCFrksr nl 5 AR E R

o TR HBEER, PZ PZAHHAHES RESP Gl A

— FHET B AR 20, W PZ UM SEH S RESP U
JECE AR
— AHURITTR M A Y ELE T, W PZ SO S EE B RESP SCHRY
TEBHZ A, 24 “F” 15 0.0 0.0;
— FHETT R AR R IR, W PZ SO S ECH I RESP e
B BH Z WA, 2w “F” £55 0.0 0.0,
o BEERE. Hr, “B BEWIEBAS
o WS EH
o WSER
« CONSTANT {}, & RESP {4 A0 5 Sensitivity f)7ef!

2Ry [U.COLA.00.BHZ B RESP ¥4l PZ A%, 5 IRIS $2ftw) PZ it
FIXTEEPARRIA B A BEARIE 6 o

R, EH A PZ U S —NEE, AMESLT PZ U R A EE
R oo A PZ S A& 2B Ry, W F5 2 SRR A PAPRIIE SAC
A PAX 73S [l i 38


http://service.iris.edu/irisws/resp/1/query?net=IU&sta=COLA&loc=00&cha=BHZ
http://service.iris.edu/irisws/sacpz/1/query?net=IU&sta=COLA&loc=00&cha=BHZ
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C.1 Bk

o2 B £ ok H T 2 BRS H R A o0 . SRR O B T 30 A R
[A], {HHBRESEdE .08 L3 FDSN web service, X253 FDSN web service [H%L
PO AT SOD. ObsPy 25 T H 45— T #40kE.

C.1.1 IRIS Hiirub

IRIS DMC 24 Bk KB R E b0, HER I 7 B2 H0lE & W IO 8d .
IRIS DMC fRE - it ie 56 4 A TT Y, Todg il B n] B3 il e A -

IRIS DMC web service: http://service.iris.edu
C.1.2 3H

o JUImNMBERE SR Ly T | web service
o FEMINHIREPEH L T | web service
o Texas HZEH M0 F201 | web service

C.1.3 mEKR

TNE R HZES P O3 T s RKEZ S K . Yellowknife Seismic Array. POLARIS Net-
work 256 W /& R TELE LS .. EL AP ] PLGELN T2 AutoDRM 3.

C.1.4 Bkl
MR P A B D AT B &, (HISCEF web service,

o BGR Hannover, Germany: http://eida.bgr.de/

o Bogazigi University, Kandilli Observatory: http://www.koeri.boun.edu.tr/2/tr/

o ETHZ: http://eida.ethz.ch/fdsnws/

o GEOFON Program, GFZ: http://geofon.gfz-potsdam.de/

o ICGC: http://www.icgc.cat/en/xarxasismica

o IPGP Data Center: http://centrededonnees.ipgp.fr

o INGV: http://webservices.ingv.it/

e LMU Munich, Germany: http://www.geophysik.uni-muenchen.de/observatory/
seismology

o NIEP, Romania: http://www.orfeus-eu.org/eida/eida_ niep.html

o NOA, Greece: http://bbnet.gein.noa.gr/

o ORFEUS Data Center: http://www.orfeus-eu.org/
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o RESIF: http://seismology.resif.fr/
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o EEEHLER XM M Hi-net

o T HZE S M F-net

o SRHMTZAIHES M K-net Al KiK-net
o KIMEI M V-net

C.1.7 i3

o USP Seismological Center, Brazil: http://www.moho.iag.usp.br/

C.1.8 PKHNE

o AusPass, Australia: http://auspass.edu.au/
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C.2.1 %#% Web Service Wil F& 1T H
SOD

o ET1: http://www.seis.sc.edu/sod/
2%5(%5 https://blog.seisman.info/sod-notes/
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http://www.vnet.bosai.go.jp/
http://www.moho.iag.usp.br/
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ObsPy
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Bash Scripts

o ET1: https://seiscode.iris.washington.edu/projects/ws-fetch-scripts
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o HEEO AL
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— EF DMC Web Service
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o F:Wl: https://ds.iris.edu/ds/nodes/dme/manuals/breq_fast/
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fira D i 258000

M rdseed F2f¥ MArifE SEED A% 0H R EAG2IAY SAC U, AR AA BE %Ay SO
o AR

yyyy.ddd.hh.mm.ss.ffff.NN.SSSSS.LL.CCC.Q.SAC

Hrp
o yyyy.ddd.hh.mm.ss.ffff & SAC S s —ANEReH SO 1 B I ]

yyyy HMAE;

ddd H—FHE LK

hh.mm.ss KB}, 4. #;

fEff hZf; FEHEERRZ 1s = 1000ms, XHEZHH T 4 RFR.
o NNAHEMAL, KERBIT 2 NERF

» SSSSS hHui4, KERHE 5 AT

o LL HfiEN, AASEHERF;

o CCC Hyiliififs;

o Q MfEEEEHIR;

o SAC NXMHE%H;

D.1 i En%
T TFALEETE NS, W IRIS: DS Newsletter: Vol. 1, No.1,

LR T XK R G5l 2 ML RGN REE, 5058 7] — MR R 2 s
Pio THERUL, [7]— G u AN )AL B 0 W R R B AR UEAE I A A R

WAL ER A, B/REILE] 00 L 01 . 10 AR, WAIEE] 60 XAEH.
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D R AR A

M B
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o Q R PRI R
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D.3 il

I 4 A FHRER, BT BIR T B (Band Code) . (L7

(Instrument Code) FI)5{if (Orientation Code).,

s A R 44 P ST, AR TR IR DA B B (R

% A1 B

SRS | SR REZE () AR (sec)

F 1000-5000 > 10

G 1000-5000 < 10

D 250-1000 < 10

C 250-1000 > 10

E Extremely Short Period 80-250 < 10

S Short Period 10-80 < 10

H High Broad Band 80-250 < 10

B Broad Band 10-80 > 10

M Mid Period 1-10 > 10

L Long Period ~1

A% Very Long Period ~ 0.1

U Ultra Long Period ~ 0.01

R Extremely Long Period 0.0001-0.001

P Order of 0.1 to 1 days 0.00001-0.0001

T Order of 1 to 10 days 0.000001-0.0000 1

Q Greater than 10 days < 0.000001

Q Administrative Instrument Channel | variable NA

0] Opaque Instrument Channel variable NA
D.3.2 {UZ319

(REIEPESTERA UL Pl S (e N NIl VIV E HS IR
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% 4.2 U
L7255 | AR
H High Gain Seismometer
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Gravimeter

Mass position Seismometer

Z I =20 |r

Accelerometer

HEILR e (H) (6, ICRMEiEsEE .
D.3.3 Jififg
TR T AR G SR HL T2 B 7 18] o MR v DL B2 A T LA -

* 4.3 Ik

7S | iEA

N E Z | ggdbln]. ZRiGm).

12 3|3 REmn; 1. 2 JKFJrm, IEESIEARVY . IEE-Ca A s
T R Z | TRHYIm. R yEm, @H R J5eiE 3 Gl KRR EL T 1

WHEOUT , AT 105 ARV TT e /N 2 BEnE, T g Beh E; 51K
TR ART 2 R, PO 18 2, A, i B AN EIRE B IR ARV
TR, BRI YA SAC SKBCPRY cmpaz F1 cpmine ShifE. BHE—#, mT
PR AR BRI, SAC SKBrP Y cmpaz FERAEG L N A E—E iR .



RIS, MBI T SR 4 !



B B SCRSEH DI

v4.1

o FNZE: Julia HfY SACT/0

v4.0 (2018-12-23)

o RYAFHMEA LaTeX J5IS, 2R reStructuredText 155, F{lif sphinx fil{E
PEE

o FINE: FF RESP Uy PZ S0

o E1F bugs fll typos

v3.6 (2018-03-21)

o HENZS: WM SAC FEFH rms FpREL
o BB cut

v3.5 (2016-01-09)

o BRI 22 PSR A B4 E R S AR A e R

o IR G: —IRPEB M A BB RS I KRR

o WtHEERS: rdseed FBEIN K H v

o PHMETT: A28 IRIS Z L
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HOREE
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o HHrmAULH: plotpk. plotl, plot2. datagen
o FMiy4: writecss
e &1 Bugs fil Typos

v3.4 (2015-09-15)
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— B decimate Fl interpolate M4 B R+
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o I hilbert, transfer
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