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1 Introduction

The SEISAN distribution includes 2 test events,
local event and a distant event. The intention wi
this tutorial is to explain a bit how SEISAN work
and to demonstrate the most often used functiol
in SEISAN without having to install the test data
setand follow the much more extensive SEISAN
training course.

In this tutorial a Windows OS is used to describ
the SEISAN commands and file system.

Linux users can used the same SEISAN commg
but the file system is clearly a bit different.

It is assumd that SEISAN is installed under
C:\seismo, readings and other parameters are il
files under test database TEST in the directory
named CseismdREA, waveform files are in
C:\seismdWAV, calibration files are under
C:\seisma&CAL and other parameter filesder
C:\seismadDAT. The examples will be for
Windows, but they look more or less the same
under Linux. All work is done in a DOS commar
window in Windows or a terminal window under
Linux. SeisanExplorer uses in addition its own
window.

Since there arvo events, there are also twe S
files. T-hles (fileswatmldcations, S
readings etc, see example below) are already
installed in the test database TEST under REA |
directory C:\SeismdREA\TEST \1996806 and the

files are
03- 1955 - 40D.S199606
25- 0337 - 31L.S199606

One file has D in fro
event, the other has an L and is a local event.
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2 Get access to the events, EEV

In order to get access to the events directly fron
any directory, the command eev is used. It is als
possible to use the G3eisanExplorer (section
13), however it is easier to understand the use (
SeisanExplorer when standard SEISAN comma
have been used so SeisanExplorer will be used
later.

EEV normally works with one month at a time s

the command to connect to the twents is
eev 199606

When the system is installed, the default databe
(a named directory in REA) is TEST, so EEV wi
automatically connect to the TEST database.
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After giving the above command you should se
1996 6 Reading events from base TEST_ 2

# 13 Jun 1996 19:55 35 D 47.760

153.227 0.0 N 1.1 5.6WHRV 12 ?

First there is a message telling how many event
there are for June 1996, in this case 2 but it cou
be up to 200 000. The
distant event, latitude, longitude adde pt h ,
indicate a new event, rms of travel time residual
(1.1), magnitude 5.6 Mw from Harvard. 12 is the
number of stations with observation listed in the
file.

Go the second event (local) by pressing enter a|

you get

1996 6 Reading events fro m base TEST_ 2
#1 3 Jun 1996 19:55 35 D 47.760 153.227 0.0 N
1.15.6WHRV 12 ?

#2 25 Jun 1996 03:37 31 L 61.689 3.259 15.0 N
3.03.3LTES 357

n BIK
TEST 2

coOnm3mgey 4t T
1996 6 Reading events from base
#1 3 Jun 1996 19:55 35 D 47.760
153.227 0.0 N 1.1 5.6WHRV 12 ?
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1996 6 Reading events from base TEST_ 2
#1 3Jun 1996 19:55 35 D 47.760 153.227 0.0 N
1.1 5.6WHRV 12 ?
# 2 25 Jun 1996 03:37 31 L 61.689 3.259 15.0 N
3.03.3LTES 357

3 Inspect the content of the Sile
Enter again will go back to the first event. List the file by
typing 6td and you get:

S CAr tOF oH 8
W D U AESBEAORT-DBH B Y > b wF
PWH XN G resHBAY Y BrHQM 3 | BN Y

cAT Fr b CHRNK
L 30un 1996 19:5535 D 47.760 153.227 0.0 W L1 SRV 12 7t
File name: CifSeiamoliREAYTEST | 19964064 03-1955-40D. 5199606 Cbpe lOF 9F T

1995 63 1955 35.5 D 47,760 153.227 0.0 TES 12
1996 6 3 1955 35.5 D 47.760 153.227 0.0 TES 12
GAP=343 2,88 939.9
1896 0603 1855 31.8 D 46.787133.722 33.0 PIE
ACTICN:3PL 08-10-0Z 10:19 OPijh  STATUS:

999,5339.9 -0.14M4E+08 -0.3810E408 0.1205E+409E

1.1
1.1

5. 6UHRY 5. fordE1 ——=-Line with hypocenter
5. 6VHRY 5. GuPIEL € bo'B fOF
Error inhypocenter
5. 6hFDE 1 .
I_,_ﬂ-r]:[}lmeCT B B IOF

10119360603 195540

1926-06-05-2002 183, TEST_ 0L o ywwtorin file names € FOF € tOC FOF € —_ T ine with waveform file
WA C  1996-06-03-1917-525.TEST 002 ~ EOF C IOC IOF b+ T
Station ~._ STAT 5P TPRASY D HRNN SECGN CODA APLIT PERT TN VELO AIN 4R THES W DIS CAT7
KBS BI EP 20 4 40.63 23 -1.3210 5724 351
mAb TR0 &7 EP 20 5 32.5 /21 1.7510 £471 343
“ LOF 52 IP  C205 46.68 o 21 -0.1110 6729 344
COmpOREIL— 57 & 20 5 49,5 Angle of incidence 57 1.1910 755 353
M LTI 20 8 27.35 oF Pbxl 6768 353
JNI 121 Phase 2014 41.56 6768 353
a1z 1P MAmr 25,48 6768 353
WL 52 IP  C20625.49 19 -1.7410 M08 343
FOO 52 EP 20 6 35.99 19 0.1210 7559 344
HYL 52 EP 20 6 36.91 19 -0.1410 7580 343
SUE 52 IP C20639.07 19 -0.2810 7621 344
KOO BZ 1P €20 6 40.72 18 -0.7010 %57 34 g R
Return to continue, g to retwn to EEV
C 2F Bc K Residual
CbpsB

w Ll Epicentral distance

Weight




The most important explanations are given. T
same file can also b
Note thereare several hypocenter lines but thq
first one is the main line used, the others are
added information. Note also that the event h
two waveform files associated with the event.
Where are the waveform files ?

SEISAN will look for the waveforms in the
current directory and in WAV. To check wher
t he waveform files u
get:

#1 3 Jun 1996 19:55 35 D 47.760 153.227 0
N 1.1 5.6WHRV 12 ? w

Full path name : €Seism®WAV\199606-03-
200218S.TEST__ 012

Full path name : €Seism®WAV\199606-03-
191752S.TEST__ 002

#1 3 Jun 1996 19:55 35 D 47.760 153.227 0
N 1.1 5.6WHRV 12 ?

And it is seen that the 2 waveform files used
WAV.

List of commands i
and the list of EEV commands are given

n

LY Y &) Y19y Hrr ¥ Ly F{ X Y | 9 HOF LOH
A YE HYYetO & (€ 2 5| G H BRBIGH
bMyF eMbHO HOFb O HOF UKy
4T Yo WMy UF, >alCRT DY TCROHDR
W9 s EDEA CY by THFF Youw ARHBT |
F/hey 3 bOs3dtelyH

. C IOF 24QO¥(&E B

c Y IOF eBDjIOBEIRON [ dGFF wPOHY)]
A F bled M&#MO n r [ r HORORA]YSKIR
0 w4 We €& YUWHY HORSBFOPHOPY
c AT FBRhjN

#1 3 Jun 1996 19:55 35 D 47.78683.227 0.0
N 1.1 5.6WHRV 12 ? w

Tl
T
o

Full path name : GSeism®WAV\199606-
03-200218S.TEST__ 012
Full path name : GSeism®WAV\199606-

03-191752S.TEST__ 002
# 1 3 Jun 1996 19:55 35 D 47.760 153.227

N 1.15.6WHRV 12 9

CYHY &Yy B GOF y W ¥DH D MR DG4
WAV

bMNY & o Bfvee DB FuruGRF L, N
EEVOB Furi@BF 313 T b F

4 Plot the epicenter
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The map used is not very detailed. It can b¢ DA Y YiT FOMbUFFh Yo Hy-QAofHE
replaced with a more detailed map, change] p H SEISAN.OEFC Y A1 K3F CcHYBImYH
in file C:\seismdDAT\SEISAN.DEF. If there oF
is access to Internet, Google can be used. C:\seismdDAT\SEISAN.DEF
Type o6gmapbé6 WY IHOHIO wWYAPYYY »aTLibu
# 2 25 Jurl996 03:37 31 L 61.689 3.995.0 0 g me
N 3.0 3.3LTES 35 ? gmap #2 25 Jun 1996 03:37 31 L 61.689 3.259 15.
Location map is generated for 3.0 3.3LTES 35 ? gmap
maps.google.com MYy LB @F 3YyuymioR WL E M KK
Open gmap.html with your favorite browser, .google.com Y x {
you will find it here : c:/seismo/WOR PF YYYYyYyYYy omaldimleC WUk
Double click on file AFbOB BNYF T1E¥iSMIAOR
C:\seismdWOR\gmap.html and you get caAr

: CATF B KBASMBVORgnapmhtml

G() 8[C p1.689 3.259(1996 6250337 31.0L 61.689 3.25915.0 TES 353.03.3LTES 3

Getdinections My places & oo

»@ 1996 625 0337 31.0 L 61.689 3.259 15.0 TES
35 3.0 3.3LTES 3.0CTES 3.2LNAO1 — Aesund

@ 1996 Archives

Word's Largest 1996 Archive!
Discover 2 Billion 1996
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20m |
S0'km Bergen

Mso dats 82014 Saopigs Edtin Coogle Map Maker  Report 3 problem

Many events can be plotted outside EEV with e EENK D WA > dF Y Yn |
EPIMAP, W_EMAP or GMAP. EPIMAP, W_EMAP or GMAP. 6 B F O
5 Plot waveforms : wy HOF 2 0D 6]
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‘ 19%06-25-0337—205 039 Lmw |

Station and channel codes Maxuram amplitude [in counts
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The zoomed trace
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5.2 How to change amplitude, up down
arrow keys

6nhHuF QoybFf ZB
. QY ByF wurfrti
FYYY«

The amplitude on the plot can be made larger or FKOynNyy4yhbm
smaller with the arrow keys up and down. Theexan, . 3Y Y4 bhuF nY4YlOmw ™
below shows the effect of pressing tireow key up 6nyriorF BNYY Oy DNY
two times. eybOs
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5.3 How to scroll the plot left and right, BPFIFT WOKF 3IOB.
horizontal arrow keys Wy UTuF Ry v
The first plot below shows a zoom of 3traces.| 3 4Y4YmYWe@ YW B blr OF 2SbIY
order to see the rest of the signal zoomed, the | Wp F YY1 wie Y3 B4 aup BN H
whole plot can be moved left and right with the| n Y4 AK 3 bl4Y |l OF wYyYy
horizontal arrow keys. The plot below lefiasvs nyyAK 3blyybl IOF &Jp H4Y
the original zoom and the plot right, the plot afti dFOB WCK c3yrykK
pressing the right arrow keys times.
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5.4 Select channels on plot dFpfr | wF AZe.
Select the channels by clicking on the channel name al nAaK B 6y BB @RS F HE3FYy

then click on Plot, see figure belamd the plot with the 3

channels will follow. A range of channels
selected by using lefhouse click on the fir

can also be
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Select channels by using the list of channels: G
menu, press Oth C (or
channel selection list comes up:

B MY Ry rcCTR M WSt WHPRLIR B McpTY
wHHY T Ay w9 WY 6 aaeti C
WF 3 FH8H

FIIED 0T BEES DUTCATE SEIETICH, A % IMDICATES A PHISE FERD

[ = o Wlwe c F wr s
u ] OYe Al

Lige szl o wdlleoe o rdllee o zedllmes adilmsc udlas s pdllem s adllen o adllen o i
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It is now possible to select and deselect
channels. All channels with readings can
selectedoronly£ hannel s. F
on keyboard and the multi trace plot com
up again. This menu will also come ilip
you press oO0pb6b from

e Y plEHmF® Y3 Y f§ \QriERdmrBhe
Z 9F H 3 WNORHAER G v
O Yy Fpuep {TH] Y61 AN 6| o TPk 8

W Yr MOKF YOG SUAEC HIBR T HOF
EEVe 86 pnostKr MK/ M

5.5 Plot all components for a

selected station
Select one channel as shown above, pre!

We Ruyd b H HIFQy Dor FHEE-L

n FEKN Y M wykWHAGY 7 (0 C D
6 bytOp [ KBFmBObLI ¥ FOF bRy

6y6 and the plot c| d
In this case some zooming was done beff " Hip Hfﬁmﬂn@fﬁz& YIBIHIOR
pressing 6y6. To r | -0 MOynoEKN b TAMS r Ly T
pl ot press O0yod or |
==1E3
Filt Joi1 =11 x[1-5 «J[510 Hioas 155 wfo 4 W W ob  illae  J[ke W[ Kol
[fc=t 1| Di=t  |5=1e o[Fiem Fotst |Gmm olBsak  BlothC ol Belp ?llgnt  ol[Toogl [ B=t ][ Ploe ]
L=l W dmlslg@@ﬂ@mwﬂb rrz;lrhﬂkm'x&mm Halc  ¢oaty  T[Erint s
A‘EK SE :
Channel [fs 52 i~
selection B SE
B SZ 1
=55 =
Hi2 S H 3 -
s [— =
By SN 3 The 3 channel plot -
e [ - = |
WMD) EVE ] ?{';
IF SZ
g . o =
HIL SE —
HER3 SZ L]
Hes 2F -
= 5% = = I
s SE o]
e =% ] -
8 SE E}m SE [ i ' .
IE 5% ]
SE SE —
L T S =
SE AE =t dt ker | o e vnal 10 20 e 1l .l L=1] TN m—
Eent # FEm00]

ra

7m0
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5.6 How to filter traces

We will use the example above whe
stations ASK, FOO and KONO we|
selected. On the menu, select a filter
use the corresponding keys on
keyboard. Press P
filtered plot appear. Plot again and f{
fillers ae removed. Notice how th
filler has removed the low frequen
noise on the 3rd channel, broad bg
station KONO.

1

. bl T WO AWy &5
Y Yy phbynt| YoKUHF bk K i HAH
cw rcCTKONENFOO ASK _ df I
by UHey HUFEKED 2y F bidk ICHXEYHORY
IYNHRHOF W R  BIA
Ay j Y DEOFEEDWOMOt B I
4F b b OY Y Wi I FOAUEDIH3HHY
T KOREFuyH Y Tw %ert@r@wgmg

DF

Select filter 1-5 Hz Plot.again

Filtered plot

PV NI N %MMNW*" it

5.7 Plot anevent directly with

MULPLT without using EEV

The waveform files are in the WAV
directory. Go to the WAV directory, make
a list of the waveform files and plot one @
them:

O syl FRE D 13 G| BIOF .

EEV a F Cip aNIOEPLT
WAV CAt r IOF d d tdiy s IOF
4dF ¥ & Cg ILWAWC 9 T HOkBIF
6 nfRmO n A&¥ IOF 2 10

You are in VWWOR

Select to plot

ive command wa to go to WAV

Make a list of files starting with 19

The list, is in file filenr.lis
Start MULPLT

file #2

Use option O
for all defaults

Mo filter, just enter

MNow plot comes up

13



Notice that now there is no phase arri
readings indicated on the plot since the f
is not made from EEV and therefore it
not referencedto the Sfile with the
readings.

bH HM _ EIOPHIOFOF mpsiiCc
OQYBX T OrA 6el0, Kp F@HurF O

CArI0F 43 AF Y3 b OmEED]
4F  H9H O

Amplitude (nm)

Period (s)

o 95 amp
625 63 AL 61.687
625 6337 31.8 L 61.689

|
e ] ] = 0 i s |
|

148
.283 15.8

OLD: 3.259 15.08

= 199%—06-03-200e—195 TEST 012
1996 6 3 20 2 19.0 T
lot. =teoct tame: 1996 |6 (1] Il 291 , , , ,
K sz — baow 215
BER ST ————490 "..#T: 2480
HSs Sz =529 .H,*u " 1117
HD SZ 39 **ll " 144
O ST | 198 ‘Mr IPRY T erimrin 954
HWh ST 399 ..M_._‘.,,H,f . 163
KEE BVZ WNWWMWMWW 139
WHD BT E— m”ﬂmvmvwmvkMMﬁwm#~wmwmmumnwmmvmawWWHm~m§¥ammvvw
uF Sz 128 #1-“'.‘ - 1605
MI SZ - e 1108
L S T 251 1L‘I.II"' 1309
9E Sz 137 hli " n 1692
1 L L L L L L M
| Bt 2 L0 4 S 2 10
6 Locating events 4 F Olh UOE A &
6.1 Locate a local event using a F CcbYy USgHHbie Q. 86
phases in Sile SCAr FORYpaeT™ H 1 HOF
Select the local event in EEV. Use OUea CPBEYDHB U Fc Ay BrEHpROo
command o616 (note Ey HRORD Y| A0 Oy H M EERoBe |
not the number one ;¢ 8 ytey 93" CQAGW
Phase used by program
Distance (km) Location Phase given by user Residual ) .
by . . Error in location
# 25 Jun 1996 @ 9 3.252 .8 N 3.8 3.3LTES
Azimuth- c at no rms damp erii erlesrdp
6141 21N 1.78 @.8A@ 8%.2 35.8 62.8
ain w ph t—-obhs t-cal rgs u di
92.8 8 F - 14.98 14.90 a.88 1.88 3
92.8 @ § i@ 24.87 25.92 -1.86 1.08 4 [KO]eII=\aVTel
Angle of-- 92.4 8 S ETon 1569 arrival time
incidence 92.4 8 -2 23.84
a -3
58 3 5
] -4 Weight
Station a 3 R
a 3
a .8
a .8
a .2
a .7
Hypocentral
distance

Listing of different
magnitudes from different
stations

shslsminhnibmintmhohe

-4
- -BCTES 3.2LMAY
-3LTES 3.8BCTES 3.2LNAO

[ETXTATXTRYRPRTRPREAT Y Sy PR TAPAPCEAY )

Location just made

?
=
3
k]

1.9
TES
TES L. R R .
QOriginal location in S-file




The most important output values are AblYy Yl HIFY YpxOB g Yo R D 9A

explained. Note that the location made | bi'y G{'f5glHiy #0Obp [T @ae L& HE T KDES)F
currently is slightly different from the cYT Mp en BDEXRC OF pICL, w iy

location in the Sile. The location in the S 0 UOB ugd 1TC | oFKms& C 4
file will remain until updatedvith
commandd u 0 .

Update Sfile S Cda 1K@
#225Jun 1996 03:37 31 L 61.687 3.283 15.0 2.0 3.3LTES 31 ? u

Give operator code, max 4 characters 4 9BOAK pCK I
jh

date hrmn sec lat long depth no m rms damp erln erlt erdp
96 625 337 31.04 6141.39N 3 15.7E 15.0 82 3 1.99 0.000 89.8 35.9 65.2

stn dist azm ain w ph as calcphs hrmn tsec t -obst -calreswtdi
FOO 95 95.492.7 0 P PG 337 46.1 15.08 15.08 0.00 1.00 1
FOO 9595.492.7 0 S SG 337 56.0 24.97 26.24 -1.271.00 2

BLS5 SZ hdist: 307.4 coda: 230.0 mc = 3.4

BLS5 SZ hdist: 307.4 amp: 481.2T: 0.2ml =3 5

KONO BN hdist: 414.3 amp: 79.2 T: 0.2 ml = 3.0

NSS SN hdist: 541.2 coda: 288.0 mc = 3.9

1996 625 0337 31.0 L 61.690 3.261 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNAO
OLD: 625 0337 31.1 L 61.687 3.283 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNAO

You are now about to overwite the current q F XF Y 2\ IOF w CK Fn_no Fc
event in the database.

with the solution just shown won A0
The catalog is not updated !!!!! [ | w X
Sure you want to update, (y/n) ? .

sy pdate, (y/n) (yn)2T Cj 3IOF CT Ok
# 2 25 Jun 1996 03:37 31 L 61.690 3.261 y
15.02.03.3LTES 31 ? #2 25 Jun 1996 03:37 31 L 61.690 3.261

15.02.03.3LTES 31 ?

6 T CH FOF IOF 1 KpEmCHIeHmD ¢

The old location and residuals in S-file have
now been overwritten.

S Cser T H
6.2 Locate a distant event using p F feARLC By BB JOBE B Qj.
phases in Sile S Car]
Select the distant event in EEV. Use 0 10& a 6 MEBY X T D&y & G o
command 061 6 and t : cuyt y

#1 3 Jun 1996 19:55 20 D 45.736 154.919 1.0 N 2.2 5.6BPDE 15 ? |

date hrmn sec lat long depth no m rms damp erln erlt erdp

96 6 3 1955 20.07 4544.24N 154 54.9E 0.2 14 3 2.15 0.000999.9999.9999.9

stn dist azm ain w phas calcphs hrmn tsec t -obst -calreswtdi
KBS 5966 351.7 22.5 0 P P 20 4 40.6 560.56 562.55 -1.991.00 26
KBS 5966 351.7 0 IAMs_20 2026 45.9 1885.8

TRO 6725 343.820.90P P 205 32.5612.43 610.95 1.48 1.00 20

LOF 6981 344.8 20.4 0P CP20546.7626.61 626.55 0.06 1.00 8

JNW 6993 354.0 20.3 0 P P 20 5 49.5 629.43 627.23 2.20 1.00 30

JMI 7007 354.0 0 20 8 27.3 787.3

JMI 7007 354.0 0 2014 41.6 1161.5

JMI 7007 354.0 0 2021 25.5 1565.4

MOL 7660 344.5 19.0 0 P P 20 6 25.6 665.56 666.02 -0.461.000
FOO 7811 345.218.6 0 P P 20 6 36.0 675.92 674.39 1.53 1.00 1

FOO 7811 345.2 0 IAmb 20 6 36.9 676.8

HYA 7833 344.518.6 0P P 20 6 36.9 676.84 675.58 1.26 1.00 1

SUE 7873 345.21850P CP 206 39.1 679.00 677.78 1.22 1.00 1
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KONO7911 342.218.40P C P 20 6 40.7 680.65 679.96 0.69 1.00 3

ASK 7924 344.7 18.40P P 20 6 37.2 677.17 680.57 -3.401.00 2
BER 7931 344.6 18.40P P 20 6 37.4 677.36 680.97 -3.611.002
EGD 7945 344.6 18.40P P 20 6 38.4 678.35 681.72 -3.371.002

ODD1 7952 343.8 18.30 P P 20 6 45.6 685.50 682.24 3.26 1.00 2

Return to continue, g to end listing

BLS5 8006 343.7 18.2 0P P 20 6 46.3 686.26 685.15 1.11 1.00 2

BLS5 8006 343.7 0 IAmb 20 6 48.0 688.0

KBS LZ dist: 5966.0 amp: 1454.7 T: 18.0 Ms =5.1

BLS5 SZ dist: 8006.0 amp: 94.2 T: 0.9 mb =5.9

FOO SZ dist: 7811.0 amp: 213.1 T: 1.1 mb = 6.2

1996 6 3 1955 20.1 D 45.737 154.914 0.2 TES 15 2.2 5.1sTES 6.1bTES 5.6BPDE
OLD: 6 31955 20.2 D 45.736 154.919 1.0 TES 15 2.2 5.6BPDE

The explanation is the same as for the local | 1 YH % i 58 O YOFA H)T pyrsitiaMmr HEG
event above. However the magnitudes H WiddFH YHT @R E bF Y& Cwhp
calculated are now Ms and mb and the 6 MHMDHL BHGTHIBRT F Hbl MVSIO
distances are much larger. The model used | - /ASP9lc r HGFMHIDR Ok KQFC PG

for location is the global IASP91 model.

7 Pick phases Wy T Hr1 IOF 7f
7.1 Delete all old phases PhUS r OF Uy IP i ALY
Before picking phases, for the purpose o] Uy P & Y pIC3ITOPF 1 A% R U3
this tutorial, all the phases for the event . o (F) MWPHET rHepFALF

should bedeleted. Select the local event. | Wl @ % Y B MM Bk U-RHCYHSHHHE
The phases can be deleted with the editq EEV cHHeD ™Y B mB'Y W) H &l 8 |

or with an EEV command. The EEV P FHATHRB &y cnlp pkP B
command is o0del so,
where all phases have been deleted.

1996 6 Reading events from base TEST_ 3
#1 3 Jun 1996 19:55 35 D 47.760 153.227 0.0 N 1.1 5.6 WHRV 12 ?
#2 25 Jun 1996 3:37 31 L 61.690 3.261 15.0 2.0 3.3LTES 31 ? dels
Give line to delete or keep, terminate with O

1: Lines with P - phase Not delete

2: Lines with S - phase Not delete

3:Lines  with SPEC - phase Not deletel5

4: Lines with IAML - phase Not delete

5: Lines with IASP - AMP phase Not delete
6: Lines with any phase Not delete

6

Give line to delete or keep, terminate with O

1: Lines with P - phase Not delete

2: Lines with S - phase Notdel ete

3: Lines with SPEC - phase Not delete

4: Lines with IAML - phase Not delete

5: Lines with IASP - AMP phase Not delete
6: Lines with any phase Delete

0

1996 625 337 31.0 L 61.690 3.261 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNAO
Give operator code, max 4 characters

jh

Number of events in input file 1

Number of deleted lines 68

Output file name is dels.out

#225Jun 1996 3:37 31 L 61.690 3.261 15.0 2.0 3.3LTES 31 ?

All phase lines have now been deleted, § O Y, _3p#FFHOUA3r Y LI #1y Of 6 HD
content of Sile below SCHAr OF ¢
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1996 625 337 31.0 L 61.690 3.261 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNAO1
- 0.6139E+03 0.8616E+03 0.3554E+00E

GAP=153 21.23 35.9 89.8 65.2

1996 625 337 31.9 L BER 3.1WBER 1
1996 - 06- 25- 0337 - 20S.NNSN__039 6
327.262.0 -11.203

ACTION:DPH 14 - 02- 12 16:57 OP:jh STATUS: ID:19960625033731 |
STAT SP IPHASW D HRMM SECON CODA AMPLIT PERI AZIMU VELO AIN AR TRES W DIS CAZ7

The OACTI ONO6 | i
delete phases, mperator (OP:jh).

ne

p F P Y%Al RODON" O I MEDY
. @P: JH 3 A j9r3HapPe

7.2 Pick new phases

In order to make it simple, plot only the Z
traces for 4 stations (figure below). In ord
to pick the Pphase, move the cursor to P
andpres 16 and t he ph
plot. The phase is indicated with IP, whe
the 016 indicates
by moving the curs
and the Seading appear. Normally;: S
phases should be read on the horizontal
componentsif available. Here it is done o
the Zcomponents for the simplicity of
learning how to do it. For picking other
phases, see later.

WCTCp pRa

4, BYRC{Y 3 bOr DK LYY
-P p FHAYAQIOP RIS IOFBF Yd
N YBIKBYFX Y 10 4 Y To FDIOpHDEK
W F - 63{thIGHERd tOb OYBH
S Y v VMl TORMSFGRKGIDY . 5 DK
A F HUBHSHEHOR Watape THIOKY, Wit €
eSllf FOFSOFKNEHE O 4
C YWHMHFY HHPHBSIHAOF DALY
9 F YDHBEOGOBST v r WDB T ik i
A1 O Y YBGOm Y D HBHIFIB-DIL Y K
OODPFIPARY

MENU

1996 -01b=25-0337-20S . MNSN__039
1996 625 0337 31.0 L H1.hHY 3.259 15.0 TES 35 3.0 3.3LTES 3.0CTES 3.2LNAO
Plat start time: 1996 6 25  3:37 32.479
[ 8735
(]
47406
FOO S 2 }{MWMW\'WMW*
365 g £ 39330
i WWMW\WMWWMMMWM
! -635 P es | 14176
"
oo s e e "*“-Wbmwwmv.}wmrw"*HlWWWwaw
' |
vont # 3 Tm4( m 20 40 39m00
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From the plot, phases have now been re

W, FOWWYM AKY F  ec YA gpiRer

for P -and S for 3 stations and for P ofdy | w4 5 PO wH B ¥ iGFFA K0 p HH
one station (EGD). C3Bi Yl OF6 eeM EGD) @ YOLY
the Sfile now has the readings. Listthe § SCY Ar KFCYAY AQEY e o ¥
file with o0t o6: ‘c AT FOBWOE
#2 25 Jun 1996 3:37 31 L 61.690 3.261 15.0 2.0 3.3LTES 31 ? t

File name: C: \ Seismo \ \ REA TEST_\ 1996\ 06\ 25- 0337 - 31L.S199606

1996 625 337 31.0 L 61.690 3.261 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNA o1

GAP=153 21.23 35.9 89.8 65.2

1996 625 337 31.9 L BER 3.1WBER 1
1996 - 06- 25- 0337 - 20S.NNSN__039 6
327.262.0 -11.203

ACTION:DPH 14 - 02- 12 16:57 OP:jh STATUS: ID:19960625033731 |
STAT SP IPHASW D HRMM SECON CODA AMBIT PERI AZIMU VELO AIN AR TRES W DIS CAZ7

EGD SZ IP 337 58.55
HYA SZ IP 337 55.38
HYA SZ ES 338 14.40
FOO SZ IP 337 46.03
FOO SZ ES 337 56.09
KMY SZ IP 338 12.02
KMY SZ ES 338 41.42

- 0.6139E+03 0.8616E+03 0.3554E+00E

7.3 Locate event
The event can now be located with
command 61 0

Won OF ¥
0l OBwWBXx®DPA eK pgoF

#2 25 Jun 1996 03:37 31 L 61.689 3.259 15.0 N 3.0 3.3LTES 35 ? |

date hrmn sec lat long depth no m rms damp erln erlt erdp
96 625 337 31.48 6135.62N 3 23.0E 4.9 7 30.31 0.000 12.
stn dist azm ain w phas calcphs hrmn tsec t

FOO 88 89.093.20 S SG 337 56.1 24.61 24.79
HYA 157 106.4 50.4 0 P PN4 337 55.4 23.90 24.48

HYA 157 106.4 50.4 0 S SN4 338 14.4 42.92 42.59 0.33 1.00 23
EGD 178 145.1 50.4 0 P PN4 337 58.6 27.07 27.05 0.02 1.00 4
KMY 285 158.0 50.4 0 P PN4 338 12.0 40.54 40.29 0.26 1.00 8

KMY 2851 58.050.4 0 S SN4 338 41.4 69.94 70.10
HYA SZ gdist: 125.3 mom: 14.4 mw = 3.5

1996 625 0337 31.5L 61.594 3.383 4.9 TES 4 0.3 3.5WTES 3.2LNAO
OLD: 625 0337 31.0 L 61.689 3.259 15.0 TES 35 3.0 3.3LTES 3.0CTES 3.2LNAO

-obst
FOO 88 89.093.2 0 P PG 337 46.0 14.55 14.250.31 1.00 11

09.06.7
-calreswtdi

-0.181.00 23
-0.581.00 10

-0.16 1.00 22

Notice that the loca&in has changed about 11

km due to using fewer stations. The

magnitudes 3.3LTES 3.0CTES from agency

TES (the default set up with the test data)

also disappeared since no amplitude or codg
lengths were read, see later. The magnitude

3.2LNAQO is still trere. This is a magnitude

from a different agency (NAO) and since it is
written in 3. magnitude position, it will not be

deleted. This is a way for SEISAN to keep

magnitude from other agencies for comparis

73 O UHPHAECO-HHEH YDA 0 Y
3.3LTESp CUEMIBY '] B F €
6 YAESc W& Bb HNBOTES
C Y H FSsHbIHRRY B bID 3 Y
b HvdrY YO Ya IR KDY,
3.2LNAO p C Y4y Y FOFCH 4Bl
W Y YUY ‘e R BOVICMHHU AN
A & WHEHY 3 bie Y T M o\ X
G B F HYeHHHHHS DT My RlgHAHAURY
dbr ¢ HBoOboYE HEGFSEISARD
WXHFF DR >

hé

a
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7.4 Picking phases with more

accuracy

Picking phases with using muttiace screen is
oftennot very accurate since it is difficult to
zoom on several traces at the same time. So
phases are mostly picked in single trace mod
threecomponent mode (see 5.5), where it is ¢
easy to pick S on horizontal components. The
other option is to use saling with the arrow
keys to continue to use multi trace mode, se€

nAKY wuUC3®.
e rTHOY N1 3 1 aGF C B Hgpid)
e WieH T eI bl HOF ¢
U, Y L HeDWE T URGIKAXKy % B1Sh
Ot YYrd wYyYl f 16 5HY
~(5 . WO Y YU PMYGR UbSY B0
n Y g Y SOHHRHWIHES
a F C h SD{-HHEHSHBF-HyF
Nty 5 4 FEdHSE-HHERFAT A -BH D e
WDBKME T ' K| FUPRCRC

5.3. In all cases, it might also be an advantag C 4 YFY'Y WIOFY HeE b7 i ¢OB. .
amplify the amplitude withhe vertical arrows, | O 4. W9 X5 4H Y TugF§ Yulprt
see 5.2. 5. AT
7.4.1 Single trace mode Cc FHIF 23t. I
Fromthemultt r ace mode, nYye a9y YVertyb G Y A KA 9 B
6t o) on the menu a| qEWMTF 3 HORYr JFBHHEFEGE O
comes up. Cc PH
Filt Joi-1 2| 1-1 s[1-5 W 510 H1e15 nfi5es uf -4 W Wl ilmw  JtE  Wis Kool
gz olloeet U Dist  |[Sele #[Fir (Bt ul|Grom olBde Bloh C o[ Belp ?)lodt g Mzt | Bl 1 ||
D=LV d=ls DMze Mlowt Olsp I Mt |Oth U W <0 7| oW E|B=cth ﬁmc wl[cuth i
196 25 37 SIDL 61600 3.26115.0 TES Al 2.0 3. 3LIES 3 .0CIES 3. 2100 ‘I--___Togg|e
Magnitude operations &

ED S5Z ML olo K |

Fil mm@mml—mﬁ A gy |

Lo v Jee  Nreer Joon JEac Home d LHaip_dLQ.u_d e dlEie 3
1P 2EP 3R 4E4S SEFh?]SS 9 0B+ S Ig
m 1565 (TR 195 €25 3700 644
S = " \%e‘%ed phases ]
=365

_ 1 1 I 1 1 lﬂﬂ__

HA SZ —MW 13 € Py a @
Mmap: wr1

WY SZ = F
Eent # 2 F7mdll
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This window has different options in the m
as compared to the muttiace window and i

meant to be used for operations taking plac
with a single trace. The phases defined on |

keyboard are shown (all alsefined in mult
trace mode). Some magnitude operations
also indicated, see 8. To go back to multi
travel mode, press Togl again.

e
S

w Y HeHUHIHFPHRYEREY Mp U Yk GUH
3 Y tHEMYWD 108 Ml H T
.C Y8 F i) KK UEHptOFy | B
A YHAHYASDYC Yl F M Y
Wph CHYYY Y44 Rl THErPH
e & FKYFA Bl KD F Ol bk K
Wy /iy Y8pyHaeN D A A HS
0 D WOBglb MY Fp KMAFg

a

7.4.2 Zoom in singletrace mode
Zoom can be done in 2 ways. The first
method is to zoom on the top trace and
zoomed sigal are shown on the bottom
trace. The zoom clicks are domsidethe

Wl yydYWp Py #EDH

Cc FHHK

N Y YUOMUERy 3 Bi HOUE 1, Aty e
Wp p HWMY m B & S KEYFYIHHE T
31 IpPrBPRHE BIOMYAY Huy F ¢

top plot: ‘D H S
MULCPLIrsingletracemode g@*
Filt Jm—1 dA[1-1 =[5 o[ oan Homs Alees 2 a4 T olwn 0 Jle W o
Lo W rp o Jur JEs  Ires Jioow Jed Howc dmp doee Jeem s dles
1P 2P 3I4E5S Eheoh 7 E 8 9 0Ea+ Sh~ Io
PEELETERL IS Second zoom click
L F |
L | | | | | HIH ]
First zoom click ’ . 4 .
L IF ]
L ] ] | ] ] ] ] | | 19 ]
ks ] 0 2 4 = g 1 12 1
M anpo: el

Maximum amplitude in counts

To unzoom or replot the top trace again,
pres OPlotdé or o6r o
The second method is to zoom on the toj
trace only. The first zoom click is inside
frame with the plot and the second is
outside

n ®  WYH W | NABEPIO optyo
WO Y Y 18T IMLYOFLIpHPR] 4

.0 3
P H Y Y 5 A1 WBE YO e, W

W YHY @R BTYKD F@WWL@”:
F N

4410
oYy




MULP B == PLrsingletrace mode
Eilt m1%1131§1%—1ﬂﬂﬂ—1§9 o i ﬂlﬁ MM | [ Joioi o it o s ol e Hlins dine o LE e wWle  dtow
g 1 Jar JeF R llr A\M \‘-"ﬁh Ahu 71\ : A\ e dlae J m@mmm%m%m@m
1P 2E EJRJAEt;E]BqEEBq?E BB 9y 0B+ SN Iy 1P 2FF TRy 4By Tn6En? S 66 95 0B+ 5 Ig
1° ED 5 Z 195 625 37N 64 100 E-ET-IE REY (05 ED 5 Z 19%653F2064

— — F
kﬁsnd zoom position

h , . . . . . . . ! . . |
k] L1l 4a £ ThER e ) mn i el z il x 4
Mmap: 1 Mazap 0.0
First zoom position

The zoomed plot

Phases can be read on plbts in single| wy /144 BLI,ML r ¢(ﬂFE$E,WI M 4 5 D ) F
trace mode, however if a lower plot | O3 IsliARFFAGHE ® AocABw HOF

shown, readings can only be done there. F & W8 HEWGTR y A O 9 Y Yr
the top trace several zooms can be d 6 snY{4plHire & Y i /HIQBEL A H YBiy4
until the desired resolution is obtained. WH T DwiHXHKBF |

7.4.3 Pick polarity in single trace w Y4kl FAHYWHTHE JE THE
mode . CcF1
Polarity can be picked at the sametimeas CYT@&gp ]WGLFEyE(E@y 3 I Y HBH
phase is picked. Polarity cée picked in wyY !l F 1 A Yo HEMPFEVD |
multi-trace and singktrace mode but is 3t YyyyrorF Wcyy Hycwm
simplest in single trace mode. Belowisa |[c Y Y Hma F m G%Wm@’%
zoomed signal in singlFace mode so the w4y Yyl Fd RO gﬂj@%ﬂl’@ﬂmw
polarity is clearly seen. For the polarity to ] C Y w®jy 3\ O@® EDH | B L0 Sam|
picked, the cursor must be above or below y U3E MMM T, 1o B ST ty H
the ALiIi mit sarkeroRutcorsnd |- np WH B ¥R o/FVAFY v
as indicated bel ow,|F My Y H SmHg-HHEHE v W AG|
as shown. If there is a reading from before| B & Y YW Y % ™ ©fPRLE YTy,

without polarity, just repick the same phas Wy XF X WOB
5] MULPLT single trace mode =& s
=

1IP 2EF 3IPg4BPg 5 IPn 6 EPn 7 IS S ES 9ISg0ESg+ Sn~ Ig
1996-06-25-0337-205 NNSN__ 039 SUE S 7 199 625 33720 648

IF o

— —/Limits for polarity —

fooo e ~

| 1 I SpC

A7mdd
Msx anp: 5187.1 Put cursor here, then pick phase
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7.4.4 Deleting and repicking phases . pFHAULF P@E#.C
A phase can be 1gicked without deletingthe |P Mg Wup4 Yy xF X WP F Y&
old pick, the old phase will automaticallybe |CY4Y Y TFO—], B9 YRNFUSHREH
deleted when the same phase ipicked on the | n L{ HAK WYYbEMYE®Y
same channel, seedPase below. A phase can| c.tOF Y Y Y & HKpFH SOHSHUIFOER
also be deleted by putting the cursor near the | X Y, LEWLWQ‘WHW 1!
phase angressingd dod keyboard as illustrateg nEHHKN IOR PHEFDIOFOIA Y1
with the Sphase below. W YUY @by by WeH & d T
.c HOF 9 KOG p BH
MULPLIrsingletrace mode g*
Bt w1 A1 5 Jean Honas dheoe o o e ol [ Je W Gk
1TF 2FF 3Ty 4B Baeh 75 8K 95 0Eg+ S~ Ig
1955 A EHE-TE BT 059 EDh 57 1956537064
Original P picked \\E"
L I | 1 I I =i
ThEE Fnid £ 10 15
Mz ap: e 2te e
I | F
Deleted P
I o e Deleted S
ThiB New P picked 1 . 3
M ap: T3

7.5 Locating an event with one wlj B @B HG HE B

station, three component method 2 bl F 3 O K]
It is sometimes useful to get a location with w Y WS W BN K FEptOC y &

only one station. This requires good three Wa FH Y, Wi H YOBNHEASHHO WYY,

component data where theARwves of the 3 4 fF YPBFBHrysi F

24y

components correlate well. Plot the 3 SP dfF Y44 bO F.rYryY ey
components of the station SUE for event 2: 2a2CjSgBa@yrj r 4
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1996-06-25-0337-205 . NNSH__039 HENU

1996 625 0337 31.0 L 61.689 3.259 15.0 TES 35 3.0 3.3LTES 3.0CTES 3.2LHAOD

154

Plot start time: 1996 6 25 3:37 47 263

SIE SZ S S

IF 5145

4379

SIE SH

17

2714

SIE SE

Event # 2

3Tmdf

You can see that thephases on the 3 M C3ph by FOFn YWiFpkH Y b HaFc
components look similahe NS amplitude is | w4 YNSY Yy ¥ H B Y 0O
positive and the EW amplitude negative, of w i A Of mElpEWOR b OT
similar amplitude as the NS so the direction to| e YeHCH4YYHYFr B4 NS

the event from the station is either between 90 2 7 © ymY B8O 0 w Y &l yr Wit Bl
and 180 degrees or 270 and 360 degrees: wTwt B ph

Direction to event

N

> NS amplitude

EW amplitude

—

Direction to event
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From the polarity of the Z it is seen that the

direction to the event is NW. With the directio
to the event and the P andife, the location

can be calculated, however the depth will be
fixed. The azimuth from the station to the eve
(normally called bckazimuth but here we will
use azimuth for simplicity) can be determined
single trace mode by correlating the 3 traces.

A Select the |l ocal e
A Pl ot station SUE i
A Zoom on top trace

A Pr ess héanzseélant aanmaliwinidow
around the P.

A A plot will appear
components and the results of the correlation
A I'f acceptable (cor
as | arge as possible
the value are save as arphase.

Z W Y HRUINIAPH TBHO-HE- MR Y

b H Yetbi@sCgmvitalip 1 b BF ¢ 1@
X Y W 4 Bp e A L Yp i AP
Wh R H UG HOBRUH F
a C Pt Y W) WAy R e iv) it
C YpH C Y&l 1] ¢ A CHtSHoBEERh

WF KXWtIBA e K Cc Ryyt
.2 bl ¥ OF

Cc 9 jarCHnoh

wl f | c BPENWYRHFs T PR

CcFHHK

Pyt YOO ppa @A DEFA
NHY

b H WO yUTME TF Ckp Azn su&

WF K ©EN U bl ¥ IOF A‘

W T H B A My 1) H W HOF ¥ WK
n &0 KN Y(mF bpeAbRRy
E pHT ORYyr py /HROD T

Press Azim to start

5] MULPLT single trace mode

||

ilt  Joi-.1 zl[1-1 x][1-5 v| 510 b|-15 nlf15-25 al2-4 | w|[m  |[ae  J[#s kw5 K FcEEE|
szin bl Resp ][ Spec sfallc v][FisF | [[Rotat ulGroun glfBeck  Blloth ¢ ol melp ?)jowit  qfTosal t] Hext #][Plot »

1996-0f—25-0337-205 HHEN__ 039 SUE 5

1IF 2EF 3IFg4EPg S Ifn 6 Selecte a small window around P
1996 625 33720.648

IF E

Azimuth value saved by pressing E in window here

Uil . ]

49
Select window for 3COMP

The three components zoomed

5102

4446

1494

Azimuth determln? Apparent velocity
‘Az 344 Vel 872 Co 0.9

3Tmdd

Correlation.

Traces are not always so nice, so the
procedure might have to be repeated a few
times to get a good result. Many times the
signal must also be filtered to get good resy
and a shorter window used. Press the filter
before Azim in that case. Thefffe now has

the added line:

n Y 4 FOspi IORUAEHH BHF H i H
WY " H K YR DRIRIBRKO W W
Wy ity Rl D4R B & o Y WU
WMYYHT RS &y G 8l W Y F
Azimn Y A K S5@ULIP0FBF YFhI
WIHOF jcH

c IOfF 3 HOF

:SCHAr ¢OF
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SUE SZ E 337 48.00 343.78.2
where the result has been stored. Locate th

event:

SUE SZ E 337 48.00 343.7 8.2

:3 C jOm Gt e BB

date hrmn Eec lat long depth
P6 625 337 31.21 6141 .93N 3 17.3E 15.@

dist azm w phas calcphz hrmn tsec h res
arpr PG

74 96.1 -

74 96.1 .8 8%
186 131.6 A
186 131.6

186 131.6 337 48.8

186 131.6 AZ

Azimuth phase Azimuth obServation Residual

no m rms  damp erln erlt erdp
83 3 1.95 0.860 8%9.0 35.5 65.8

a.84
-1.88

i.
i.
-A.16 1.
-1.47 1.
.

30.7%

andit i s seen the 6e|leYblylwaly yBdbr cHOP Kk ¥B'H

degrees, a bit large. The event can now b

located with only SUE (removing all other] SC Y, Y Aa 3CGEH| bc YN HISOE
phases in Sile) and we get : D FhK
date hrmn sec lat long depth no m rms damp date hrmn sec lat long depth no m rms

erin erlt erdp damp erlIn erlt erdp

96 625 337 32.84 6152.25N 4 15.4E 15. 032 96 625 337 32.84 6152.25N 4 15.4E 15.0 3

0.00 0.000 5.4 3.7 0.0 20.000.0005.4 3.7 0.0

stn dist azm ain w phas calcphs hrmn tsec stn dist azm ain w phas calcphs hrmn tsec

t-obst -calreswtdi t-obst -calreswtdi

SUE 95 163.392.8 0 P PG 337 47.8 15.00 SUE 95 163.392.8 0 P PG 337 47.8 15.00

15.01 -0.001.00 25 15.01 -0.001.00 25

SUE 95 163.392.80 S SG 337 58.9 26.11 SUE 95 163.392.80 S SG 337 58.9 26.11

26.11 0.00 1.00 25 26.11 0.00 1.00 25

SUE 95 163.3 AZ 343.7 343.7 -0.010.205 O SUE 95 163.3 AZ 343.7 343.7 -0.010.20 50
SUE 95 163.3 0 337 48.0 15.2 SUE 95 163.3 0 337 48.0 15.2

SUE 95 163.3 0 AML 337 59.3 26.523 SUE 95 163.3 0 AML 337 59.3 26.523

SUE SZ hdist: 95.8 coda: 150.0 mc = 2.8 SUE SZ hdist: 95.8 coda: 150.0 mc = 2.8

SUE SZ hdist: 95.8 amp: 1243.7 T: 0.5 ml = SUE SZ hdist: 95.8 amp: 1243.7 T: 0.5 ml

3.3 =33

1996 625 0337 32.8 L 61.871 4.257 15.0 TES 1996 625 0337 32.8 L 61.871 4.257 15.0

1 0.0 3.3LTES 2.8CTES 3.2LNAO TES 1 0.0 3.3LTES 2.8CTES 3.2LNAO

OLD: 625 0337 31.2 L 61. 699 3.289 15.0 TES OLD: 625 0337 31.2 L 61.699 3.289 15.0

31 1.9 3.3LTES 3.0CTES 3.2LNAO TES 31 1.9 3.3LTES 3.0CTES 3.2LNAO

And it is seen that the location has changt
substantially. The exact change in km is
given in output fileprint.out . There are

print.out6 O WHAB® 3 BRI Y By I

WC Wi F i1 B2 GaUF] EDGFHECR

W Y ‘G 6 W RTH-HC T LYY

F M GWctOwm Y @i ICH

many sources of error in determining the 'Yq. F'ywr 41 wkF  BYHAIOHEYe
9F

azimuth: bad s/n, wrong sensor otagion
and different gain of the 3 components.

{43 BOr IOF Eq B
.0 bl
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