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1 Introduction

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

In this tutorial a Windows OS is used to describe the SEISAN commands and file system.
Linux users can used the same SEISAN commands but the file system is clearly a bit
different.

It is assumed that SEISAN is installed under C:\seismo, readings and other parameters are in
S-files under test database TEST in the directory named C:\seismo\REA, waveform files are
in C:\seismo\WAV, calibration files are under C:\seismo\CAL and other parameter files under
C:\seismo\DAT. The examples will be for Windows, but they look more or less the same
under Linux. All work is done in a DOS command window in Windows or a terminal window
under Linux.

Since there are two events, there are also two S-files. The events’ S-files (files with locations,
readings etc, see example below) are already installed in the test database TEST under REA
in directory se C:\Seismo\REA\TEST \1996\06 and the files are

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

One file has D in front of the ¢.” and is distant event, the other has an L and is a local event.

2 Get access to the events, EEV

In order to get access to the events directly from any directory, the command eev is used.
EEV normally works with one month at a time so the command to connect to the two events
IS

eev 199606

When the system is installed, the default database (a named directory in REA) is TEST, so
EEV will automatically connect to the TEST database. After giving the above command you
should see

1996 6 Reading events from base TEST 2
# 1 3 Jun 1996 19:55 35 D 47.760 153.227 0.0 N 1.1 5.6WHRV 12 2

First there is a message telling how many events there are for June 1996, in this case 2 but it
could be up to 200 000. Then follows origin time, ‘D’ for distant event, latitude, longitude and
depth, ‘N’ to indicate a new event, rms of travel time residuals (1.1), magnitude 5.6 Mw from
Harvard. 12 is the number of stations with observation listed in the S-file.

Go the second event (local) by pressing enter and you get



1996 6 Reading events from base TEST 2
# 1 3 Jun 1996 19:55 35 D 47.760 153.227 0.0

N 1.1 5.6WHRV
# 2 25 Jun 1996 03:37 31 L 61.689 3.259 15.0 N 3.0 3.

3LTES

3 Inspect the content of the S-file

12 7
35 2

Enter again will go back to the first event. List the file by typing ‘t” and you get:

I# 1. .3 Jun 1936 1%:55 35 D 47.760 153.227 0.0 N 1.1 5.6WHREV iz 2

File mame: C:hSeismwo’yREAYTEST 4 1996406403-1955-40D.3199606

£

1996 6 3 1955 35.5 D 47.760 153.227 0.0 TES 12 1.1 5.6WHRV 5.@aPDEL Line with hypocenter
1996 6 3 1955 35.5 D 47.760 153.227 0.0 TES 12 1.1 5.GWHRV 5.@0PDEL .

GLP=348 2.88 999.9  999.9999.9 -0.1404E+08 -0.3810E+08 O.120SE+09E Error inhypocenter
1996 0603 1955 31.8 D 46.787153.722 33.0 FDE 5. GLPDE

ACTION:3PL O5-10-02& 10:19 OP:jh  STATUS: ID:19960603 195540
1996-06-03-2002-183. TEST__ 012 —W - i
1996-06-03-1917-523. TEST__ 00z /\fl\'ftlll'ﬂfll? names

o STAT SP IPHASY D HEMM SECON CODL AMPLIT PERI AZINT VELO LIN AR TRES W DIS
Station ~—pEs 5%

EP 20 4 40,63 23 -1.3210 5724
TRO SZ EF 20 5 32.5 /21 1.7510 6471

Component — LOF _SE IP C 20 5 46.68 L 21 -0.1110 6729
I JNW 52 EF 20 5 49.5 Angle of incidence 21 1.1910 6755

JNI LZ I 20 8 27.35 6768

JNI LZ I Phise 2014 41.56 6768

JNI LZ I 2021 25.49 6768

MoL Sz IF C 20 6 25.49 19 -1.7410 7408

FOO SZ EF 20 6 35.99 19 0.1210 7559

HYA SZ EP 20 6 36.91 19 -0.1410 7580

SUE SZ IF C 20 6 39.07 19 -0.2810 7621

KONO BT TP C 20 & 40.72 19 -0.7010 7657

Feturn to continue, g to return to EEV
Residual
Weight

1 .
1 —ID line

g ——--Line with waveform file names

CAE?

351
343
344
353
353
353
353
343
344
343
344

31— Azimuth

Epicentral distance

The most important explanations are given. The same file can also be edited using command
‘e’. Note there are several hypocenter lines but the first one is the main line used, the others
are for added information. Note also that the event has 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 where

the waveform files used are, type ‘w’ and you get:

# 1 3 Jun 1996 19:55 35 D 47.760 153.227 0.0 N 1.1 5.6WHRV
Full path name : C:\Seismo\\WAV\1996-06-03-2002-18S.TEST 012
Full path name i C:\Seismo\\WAV\1996-06-03-1917-52S.TEST__ 002

# 1 3 Jun 1996 19:55 35 D 47.760 153.227 0.0 N 1.1 5.6WHRV

and it is seen that the 2 waveform files used in WAV.

List of commands in EEV

Type ‘?” and enter and the list of EEV commands are given

12 7



4 Plot the epicentre

Go to the second event, type ‘map’ and you get
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The map used is not very detailed. It can be replaced with a more detailed map, changed in
file C:\seismo\DAT\SEISAN.DEF. If there is access to Internet, Google can be used. Type

Cgmap?

# 225Jun 1996 03:37 31 L 61.689 3.25915.0 N3.03.3LTES 35 ? gmap
Location map is generated for maps.google.com
Open gmap.html with your favorite browser
you will find it here : c:/seismo/WOR

Double click on file C:\seismo\WOR\gmap.html and you get
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Many events can be plotted outside EEV with EPIMAP, W_EMAP or GMAP.



5 Plot waveforms

Go to the second event, type ‘po’ and you will see:

Waveform file name

Header line from S-file

| 1956 E-PE 137205 W 139 Leu |
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Command ‘p” will also plot events but then there are more
‘po’.

choices so it is simplest to use



5.1 How to zoom

Zoom: Put cursor among the traces at position for start of zoom, click on end of zoom. To
zoom out, do the opposite. See illustration below.
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5.2 How to change amplitude, up down arrow keys

The amplitude on the plot can be made larger or smaller with the arrow keys up and down.
The example below shows the effect of pressing the arrow key up two times.
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5.3 How toscroll the plot left and right, horizontal arrow

keys

The first plot below shows a zoom of 3 traces. In order to see the rest of the signal zoomed,
the whole plot can be moved left and right with the horizontal arrow keys. The plot below left
shows the original zoom and the plot right, the plot after pressing the right arrow keys times.
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5.4 Select channels on plot

Select the channels by clicking on the channel name and then click on Plot, see figure below
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and the plot with the 3 channels will follow. A range of channels can also be selected by using
left-mouse click on the first channel and right-mouse click on the last channel.
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Select channels by using the list of channels: On menu, press Oth C (or ‘0’ on keyboard) and
channel selection list comes up:



FIIED (UT BHCHES TMOTCATE SETRCTICH, A * TNDICATES A FHIEE FEAD

________
ml—lﬂml—m—ll—m—m—m—”—mm

"Pz.du:sd Q|AII. aIId{ dlmz gl

It is now possible to select and deselect channels. All channels with readings can be selected
or only Z-channels. Press ok or ‘f” on keyboard and the multi trace plot comes up again. This
menu will also come up if you press ‘p’ from EEV.

5.5 Plot all components for a selected station

Select one channel as shown above, press ‘y’ and the plot comes up with 3 channels. In this
case some zooming was done before pressing ‘y’. To return to the multi trace plot press y’ or
‘.
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5.6 How to filter traces

We will use the example above where stations ASK, FOO and KONO were selected. On the
menu, select a filter or use the corresponding keys on the keyboard. Press Plot or ‘r’ and the
filtered plot appears. Plot again and the filters are removed. Notice how the filter has removed
the low frequency noise on the 3rd channel, broad band station KONO.

Select filter 1-5 Hz Plot.again Filtered plot
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5.7 Plot an event 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 of them:

tnseismoNWOR>

iwseismo~WORIwa ——

sngeizmosWOR>cd ~d C:nSeismorswaw

tngeismosWAUZdinf 19= ——
1

#
# 2
# 3

You are in WOR

ive command wa to go to WAV

Make a list of files starting with 19

1996-86-83-1917-528 . TEST__0602 — __

1996-06—-A3-2002-188 . TEST__ @12 —_
1996-86-25-A337-285 .NNSN__8A39

nseismosWAU>mulplt
Filename. number, filenr

Continuous

Large SEED volume: conts
Archive:
Make a choice

arc

s,  Sclect to plot file #2

Read headerz from files:
1996-B6-83-2082-185 _TEST__ @12

Plot options: Interactive

Low and high cut for filter. return for no filter

Multi trace
Multi trace
Multi trace
Multi trace
Continuoues
Continuoues
Continuoues
Stop

is <all>
SEISAN data basze: cont

picking
plot on
plot on
plot on
plot on

The list, is in file filenr.lis
Start MULPLT

Return
screen. def (@A)
SCPEEN 1>
screen+lazenr(2)
laser

on SCPeen
on screen + laser
on lasewr

—— S option O

for all defaults

No filter, just enter

Now plot comes up

Notice that now there are no phase arrival readings indicated on the plot since the plot is not
made from EEV and therefore it is not referenced to the S-file with the readings.
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6 Locating events

6.1 Locate alocal event using phases in S-file

Select the local event in EEV. Use command ‘I’ (note this is lower case L and not the number
one ‘1”) and the result is

Phase used by program

Distance (km) Location Phase given by user Residual . )
> i Error in location

N\ 2 25 Jun 1996 B
Azimuth.. - c 1 ong i p damp erln er
\ 337 31. ©.800 89.2 3
t— t-cal rg
14.98 14.99 ©0.08 1.88 3
24.07 25.92 1.6 1.80 4 [QOII=IAY=0I
16.78 16.69 8.81 gy alrival time
29.94 -1.23 5

Angle of-
incidence

|
@
HH|

8
9
3
158 3 2 5989 3280
-1 P :g 24-51 a- 1- Weight
Station 18s 9 i 8,15 1.
AML 4
18P 3 B.17 1.
i@P 8 a.61 1.
i@P 8 a.14 1.
18P 2 .83 1.
Hypocentral i end listing g .
distance coda:

amp:
coda:
coda:
coda:

anp:

amp:

TmmmHH

Amplitude (nm)
Listing of different
maghnitudes from different
stations

coda:
anp:
coda:
anp:
anp:
coda:
coda:
coda:
anp:
coda:

Period (s)

e o= e

T: a.?
2T

BMBE&MMBME&p\!BBE\J&
L T T T T T T T R T
TR CPRPRYRERFARNY LY .CY CER PR Ty U
Wi 2] W0 0D SO TR R 0 O CO LN (B D

T = B s s

Location just made

FOO SZ hdist: 95. anp: i H a.3 ml .

1996 625 @337 31.1 L 61.687 3.283 15.8 S 31 2.8 3.3LTES 3.BCTES 3.2LNA(

OLD: 625 B337 31.8 L. 61.68% 3.25% 15.8 TES 35 3.8 3.3LIES 3.BCTES 3.2LNAO L. . . .
2 25 Jun 1996 B3:37 31 L 61.689 3.25%9 15.8 N 3.8 3_3LTES 35 7 T Orlglnal IOCathn in S_flle

The most important output values are explained. Note that the location made currently is
slightly different from the location in the S-file. The location in the S-file will remain until
updated with command ‘u’.

Update S-file

# 2 25 Jun 1996 03:37 31 L 61.687 3.283 15.0 2.0 3.3LTES 31 2 u
Give operator code, max 4 characters

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 phas calcphs hrmn tsec t-obs t-cal res wt di
FOO 95 95.4 92.7 0 P PG 337 46.1 15.08 15.08 0.00 1.00 1
FOO 95 95.4 92.7 0 s SG 337 56.0 24.97 26.24 -1.27 1.00 2
BLS5 SZ hdist: 307.4 coda: 230.0 mc = 3.4
BLS5 SZ hdist: 307.4 amp: 481.2 T: 0.2 ml = 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 event in the database.
with the solution just shown
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The catalog is not updated !!!!!
Sure you want to update, (y/n) ?

Yy
# 2 25 Jun 1996 03:37 31 L 61.690 3.261 15.0 2.0 3.3LTES 31 2

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

6.2 Locate a distant event using phases in S-file

Select the distant event in EEV. Use command ‘I’ and the result is

# 1 3 Jun 1996 19:55 20 D 45.736 154.919 1.0 N 2.2 5.6BPDE 15 21
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

=

phas calcphs hrmn tsec t-obs t-cal res wt di

KBS 5966 351.7 22.5 0 P P 20 4 40.6 560.56 562.55 =-1.99 1.00 26
KBS 5966 351.7 0 IAMs 20 2026 45.9 1885.8

TRO 6725 343.8 20.9 0 P P 20 5 32.5 612.43 610.95 1.48 1.00 20
LOF 6981 344.8 20.4 0 P cCP 20 5 46.7 626.61 626.55 0.06 1.00 8
JINW 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 -0.46 1.00 O
FOO 7811 345.2 18.6 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 344.5 18.6 0 P P 20 6 36.9 676.84 675.58 1.26 1.00 1
SUE 7873 345.2 18.5 0 P cCP 20 6 39.1 679.00 677.78 1.22 1.00 1
KONO 7911 342.2 18.4 0 P cCP 20 6 40.7 680.65 679.96 0.69 1.00 3
ASK 7924 344.7 18.4 0 P P 20 6 37.2 677.17 680.57 -3.40 1.00 2
BER 7931 344.6 18.4 0 P P 20 6 37.4 677.36 680.97 -3.61 1.00 2
EGD 7945 344.6 18.4 0 P P 20 6 38.4 678.35 681.72 =-3.37 1.00 2
ODD1 7952 343.8 18.3 0 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 0 P 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 3 1955 20.2 D 45.736 154.919 1.0 TES 15 2.2 5.6BPDE

The explanation is the same as for the local event above. However the magnitudes calculated
are now Ms and mb and the distances are much larger. The model used for location is the

global IASP91 model.
7 Pick phases

7.1 Delete all old phases

Before picking phases, for the purpose of this tutorial, all the phases for the event should be
deleted. Select the local event. The phases can be deleted with the editor or with an EEV
command. The EEV command is ‘dels’, see example below, 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
# 2 25 Jun 1996 3:37 31 L 61.690 3.261 15.0 2.0
Give line to delete or keep, terminate with 0

5.6WHRV 12 ?
3.3LTES 31 2 dels

1: Lines with P-phase Not delete
2: Lines with S-phase Not delete
3: Lines with SPEC-phase Not delete
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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 0

1: Lines with P-phase Not delete
2: Lines with S-phase Not delete
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
# 2 25 Jun 1996 3:37 31 L 61.690 3.261 15.0 2.0 3.3LTES 31 2

All phase lines have now been deleted, see content of S-file below

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

GAP=153 21.23 35.9 89.8 65.2 -0.6139E+03 0.8616E+03 0.3554E+00E
1996 625 337 31.9 L BER 3.1WBER 1
1996-06-25-0337-20S.NNSN__ 039 6
327.2 62.0 -11.2 0 3
ACTION:DPH 14-02-12 16:57 OP:jh STATUS: ID:19960625033731 I

STAT SP IPHASW D HRMM SECON CODA AMPLIT PERI AZIMU VELO AIN AR TRES W DIS CAZ7

The ‘ACTION’ line now indicate DPH, delete phases, by operator (OP:jh).

7.2 Pick new phases

In order to make it simple, plot only the Z-traces for 4 stations (figure below). In order to pick
the P-phase, move the cursor to P and press ‘1’ and the phase appear on the plot. The phase is
indicated with IP, where the ‘I’ indicates impulsive. Similarly pick S by moving the cursor to
the S and press ‘8” and the S-reading appear. Normally, S-phases should be read on the
horizontal components, if available. Here it is done on the Z-components for the simplicity of
learning how to do it. For picking other phases, see later.
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; 1996 625 0337 31.0 L 61.689
Plot start time: 1996 6 25

1986-06-25-0337-205 . FNSH__ 0339

3.259 15.0 TES 35 3.0 3.3LTES 3.0CTES 3.2LHAOQ
3:37 32.979

MENU

-

IFl

198 1P ES

Foo 5 Z

-365 P

Y2 5 Z ‘L

EGD S Z L"‘A’

8735

47406

Ty AT
“’WHI i il

Event # 2

39330

36m00

20

35m00

From the plot, phases have now been read for P and S for 3 stations and for P only for one
station (EGD). Quit plot with ‘q” and the S-file now has the readings. List the S-file with ‘t’:

#

2 25 Jun 1996

3:37 31

61.690

3.261 15.0

2.0 3.3LTES

File name: C:\Seismo\\REA\TEST_\1996\06\25-0337-31L.5199606

31

t

0.3554E+00E

ID:19960625033731

1
6
3
I

1996 625 337 31.0 L. 61.690 3.261 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNAO1
GAP=153 21.23 35.9 89.8 65.2 -0.6139E+03 0.8616E+03
1996 625 337 31.9 L BER 3.1WBER
1996-06-25-0337-20S.NNSN__ 039
327.2 62.0 -11.2 0
ACTION:DPH 14-02-12 16:57 OP:jh STATUS:
STAT SP IPHASW D HRMM SECON CODA AMPLIT 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 1IP 337 46.03
FOO SZ ES 337 56.09
KMY Sz IP 338 12.02
KMY SZ ES 338 41.42

7.3 Locate event
The event can now be located with command ‘1’

# 2 25 Jun 1996 03:37 31 61.689 3.259 15.0 N 3.0 3.3LTES 35 1

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 73 0.31 0.000 12.0 9.0 6.7
stn dist azm ain w phas calcphs hrmn tsec t-obs t-cal res wt di
FOO 88 89.0 93.2 0 P PG 337 46.0 14.55 14.25 0.31 1.00 11
FOO 88 89.0 93.2 0 S SG 337 56.1 24.61 24.79 -0.18 1.00 23
HYA 157 106.4 50.4 0 P PN4 337 55.4 23.90 24.48 -0.58 1.00 10
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 285 158.0 50.4 0 S SN4 338 41.4 69.94 70.10 -0.16 1.00 22
HYA SZ gdist: 125.3 mom: 14.4 w = 3.5

1996 625 0337 31.5 L 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
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Notice that the location has changed about 11 km due to using fewer stations. The magnitudes
3.3LTES 3.0cTeEs from agency TES (the default set up with the test data) have also
disappeared since no amplitude or coda lengths were read, see later. The magnitude 3.21N20
is still there. This is a magnitude from a different agency (NAQO) and since it is written in 3.
magnitude position, it will not be deleted. This is a way for SEISAN to keep a magnitude
from other agencies for comparison.

7.4 Picking phases with more accuracy

Picking phases with using multi-trace screen is often not very accurate since it is difficult to
zoom on several traces at the same time. So phases are mostly picked in single trace mode or
three-component mode (see 5.5), where it is also easy to pick S on horizontal components.
The other option is to use scrolling with the arrow keys to continue to use multi trace mode,
see 5.3. In all cases, it might also be an advantage to amplify the amplitude with the vertical
arrows, see 5.2.

7.4.1 Single trace mode
From the multi-trace mode, press ‘Togl’ (or ‘t”) on the menu and a single trace window comes

Filt o1 zl[1-1 =f[1-5 o[ 530 Haoas sf1sos w29 Jwa dlab e Jde e xicum
Femis dlloeet L[ Dist L—“mlea_:lFuf Rjtaa;qumc—;lBad(B&hc:oHeiu?'t Mt £ Pla o ||
D=l W dlosts Dl Mo dllsp I Flbzy Jomw ] a7 swc  x|pae E'IAMC llcuty ;
196 GG 33? 31189% 6160 3521 0 T 2.033:{5530:1553 F—Toggle
F | Magnitude operations 3
ED S5Z .
TR

m@mmwm

1E 2 3T 4By BybEn? S 855 9T 0Eg+

1956 F TR 0D E%\g 1995525;?5544
- o e -

ined phases
1 1 1 1 1 M]H ]
Wi SZ 358 B 0 a1 o
M ap: el

RY SZ
Eet # 2

This window has different options in the menu as compared to the multi-trace window and is
meant to be used for operations taking place with a single trace. The phases defined on the
keyboard are shown (all also defined in multi-trace mode). Some magnitude operations are
also indicated, see 8. To go back to multi-travel mode, press Togl again.
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7.4.2 Zoom in single-trace mode

Zoom can be done in 2 ways. The first method is to zoom on the top trace and zoomed signal
are shown on the bottom trace. The zoom clicks are done inside the top plot:

MULP SINglertrace moae E*

Filt |1 J[1-1 o[ 1- & o cn Hnis Aless o 24 e ol Gl gt W il
- o dar JEF lIrwet Jeon Jed Howe dmp dloe Jegg dluss dlo d
1P 2 3IM4AES BB 7l 8 95 0B+ &~ In
EELEENELE  _Second zoom click
| i |
- ] 1 1 1 1 HIH ]
First zoom click ° - = L
- T _
N ] ] | ] ] ] 1 ] 1 1 N
T £ 0 2 4 3 ] 1 i, 1
M ap: a1l

Maximum amplitude in counts
To un-zoom or re-plot the top trace again, pres ‘Plot’ or ‘r’ on keyboard.

The second method is to zoom on the top trace only. The first zoom click is inside frame with
the plot and the second is outside:

M) =0 MOLP g =0
Filt mw%11}1:1mnﬂm:] ol ok I 0e  diFEnll | e mw}1131:1mnﬂmﬁﬂ 4 Ay I0e e W
m@%mmw@m&mmwmww- mwwmmwwmmwmwm-
IE 2P IR B B ERT S 85 95 0B+ S Iy 1 2FF 3R 4By s Bue BT S 86 915 0B+ & Ig

nELm = FD S T 1% 53Tmed 196 - ORI HE] 08 ED S 7 19% 605 3064

L e \CE' = P _
Setend zoom position |

! L I I TR — L | L I L I L T~ S|

k) 0 a 2 THES D ) w 1= @ = kil ) 4
M ap: 1 Mxzap: 0.0
First zoom position

The zoomed plot

Phases can be read on all plots in single-trace mode, however if a lower plot is shown,
readings can only be done there. On the top trace several zooms can be done until the desired
resolution is obtained.
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7.4.3 Deleting and re-picking phases

A phase can be re-picked without deleting the old pick, the old phase will automatically be
deleted when the same phase is re-picked on the same channel, see P-phase below. A phase
can also be deleted by putting the cursor near the phase and pressing ‘d’ on keyboard as
illustrated with the S-phase below.

MULP SINgle trace mode E*
Fit -1 [ 1=1 o[- o a0 Hhie dbeee o[ 24 [ olos o Jw e gt

Bl

1TF 2FF 3y 4BEgS EaeEn 7?5 8 S5 0E5+ S Ig

195 EDET=IERE] 3 KD S Z 19% 65 332064
Original P picked \‘“*j\'
*’1‘“‘“"‘”‘“‘““”“‘”“"‘*
| I | I 1 I RS
FhEE il 5 10 15 el

! et Deleted S
TheB New P picked 1 .

7.5 Locating an event with one station, three component
method

It is sometimes useful to get a location with only one station. This requires good three
component data where the P-waves of the 3 components correlate well. Plot the 3 SP
components of the station SUE for event 2:

18



1996-06-25-0337-205. NSH__039 HENU

1936 625 0337 31.0 L 61.689 3.253 15.0 TES 35 3.0 3.3LTES 3.0CTES 3.2INAO
Flot start time: 1996 6 25 3:37 47.263

154 IF 5145

SE S5Z e

—£6 4379

SIE S H S

17 2714

SIE SE

Event # 2 37mdl

You can see that the P-phases on the 3 components look similar. The NS amplitude is positive
and the EW amplitude negative, of similar amplitude as the NS so the direction to the event
from the station is either between 90 and 180 degrees or 270 and 360 degrees:

Direction to event N

I NS amplitude

E
EW amplitude \

Direction to event

From the polarity of the Z it is seen that the direction to the event is NW. With the direction to
the event and the P and S-time, the location can be calculated, however the depth will be
fixed. The azimuth from the station to the event (normally called back-azimuth but here we
will use azimuth for simplicity) can be determined in single trace mode by correlating the 3
traces.

Select the local event.

Plot station SUE in single trace mode.

Zoom on top trace to see the P clearly.

Press Azim and then select a small window around the P.

A plot will appear and it shows the 3 components and the results of the correlation.
If acceptable (correlation must be positive and as large as possible), press ‘e’ on top
trace and the value are save as an E-phase.
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Press Azim to start

5] MULPLT single trace mode e o |
\iﬁlt Sf01-.1 =f|.1-1 =|| 1- 5 w| 5-10 b|10-15 n|15-25 mn| 2-4 | WA w| nb J|| mE J|| H= k[ HS 4| HEHT
Azi\m hi| Resp | Spec =||ALLC w||FizF . ||[Fotat  u|[Groun g|Bsck  B|[Oth C of| Help  7|[Cuit q||Toggl t| Hext £|| Flot v

LIF 2EF 3IFg4 g 5 I 6 B Selecte a small window around P

1996-06—25-0337-205 WHSH__039 SUE S 1996 625 33720 648

- iz E .

- Azimuth value saved by pressing E in window here /\
.

L W =8

Select window for 300HP

49

The three components zoomed

5102

4446

1494

Apparent

92 o 0.9

Azimuth determin7
‘M 344 Vel

. ITmdE
velocity

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 results and a shorter
window used. Press the filter before Azim in that case. The S-file now has the added line:

SUE SZ E 337 48.00

where the result has been stored

lat
6141 . 93N
ain
92 .8
92 .8
92.3
22.3

date hrmn
625 337
dist

94

94

186

186

186

186

W
a
a
a
a
a

Azimuth phase

s phas
P

343.7 8.2

. Locate the event:

long depth
3 17.3E 15.@
calcphs hemn
337
337
337
337
337

no m
83 3

tsec
46.1
6.8
47.8
Leg.?
48 .8

rms

t—ohs
14.91
24 .80
16.632
27.74
i6.8
343.7

Azimuth observation

damp erln erlt erdp
1.95 A.A6d
t—cal
14.87
25._88
16.79
29.21

312.9

89.4 35.5 65.0

res wt di
B.64 1.68a8
-1.88 1.88
-A.16 1.88

-1.47 1.88

2
2
3
3B.7? 8.2 1

Residual

and it is seen the ‘error’ in the azimuth is 30 degrees, a bit large. The event can now be
located with only SUE (removing all other phases in S-file) and we get

sec lat
32.84 6152.25N

azm ain w phas
163.3 92.8 0 P
163.3 92.8 0 S

date hrmn
96 625 337
stn dist
SUE 95
SUE 95

4 1

long depth no m
5.4E 15.0 32
calcphs hrmn tsec
PG 337 47.8
SG 337 58.9

rms
0.00 O.
t-obs
15.00
26.11

000

t-cal
15.01
26.11

5.4

-0
0

res
.00 1.00 25
.00 1.00 25

damp erln erlt erdp

3.7 0.0

wt di
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SUE 95 163.3 AZ 343.7 343.7 -0.01 0.20 50

SUE 95 163.3 0 337 48.0 15.2
SUE 95 163.3 0 AML 337 59.3 26.5
SUE SZ hdist: 95.8 coda: 150.0 mc = 2.8
SUE SZ hdist: 95.8 amp: 1243.7 T: 5 ml = 3.3

1996 625 0337 32.8 L 61.871 4.257 15.0 TES

0.
1 0.0 3.3LTES 2.8CTES 3.2LNAO
OLD: 625 0337 31.2 L 61.699 3.289 15.0 TES 31 1.9

3.3LTES 3.0CTES 3.2LNAO

And it is seen that the location has changed substantially. The exact change in km is given in
output file print . out. There are many sources of error in determining the azimuth: bad s/n,
wrong sensor orientation and different gain of the 3 components.

8 Magnitude

Magnitudes are usually calculated using maximum amplitudes on the Z-channels although
amplitude for MI, by definition should be read on the horizontal components. However the
practice is mostly to read on vertical channels for MI. Magnitudes can also be calculated from
the coda length if no response function is available or the spectrum of the P and S waves. For
all amplitude bases magnitudes, the amplitudes are read on a trace which has been corrected
for the instrument response and then simulating a classical instrument. Response functions for
the channels used must therefore be present, usually in the CAL directory. For the two test
events, the following response files are available:

TRO S %.1993-08-06-1200
KONO_BV_2%.1991-06-24-1800
KONO I 7.1991-06-24-1800
HYA S 2.1994-02-09-1200

The first 5 characters is the station, the following 4 the component and then follow the data
from which the response is valid.

8.1 Local magnitude M|l and coda magnitude Mc

The local magnitude is picked on a trace simulating the Wood-Anderson seismograph. Select
station HYA in single trace mode. Pressing WA in menu and then selecting a window and the
corrected trace (amplitudes in nm ground motion) will come up:
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Window for picking amplitucle Request a WA response

WOLPLT single trace mode E@*

Fl |1 41415 o 50 HAnde e ﬂ%_@.l_d | T, =W | 1l |
[y H ey ] e JEe e Jeon 4 m%n Moe Jm e Ecr d
1P 2FF 31 4ESS 6ER 7S 8 9y 0B+ S~ Ig .
15 EHET- AR | HE S 7 19% 625 30065 Pick coda length
- F B (ITh
B 1 1 1 1 1 MIH
A6 B _ . : :
Muap B2 e F\II’St point for getting amplitucle
- 5 mi—Phase name used for amplitucle
"y
Nanometers . . } . | . | o
v Y 1 1 . ?3 \Second pt:fint for getting amplitude
1S m 063 == Indication of an amplituce read
I \ T e Filte 1250000 81
Max amLIitude and [;fiﬂd Indicate a WA trace

The amplitude is then picked manually by moving the cursor to one extreme, press ‘a’ on
keyboard, move to the opposite extreme, press ‘a’ on keyboard. The amplitude and period is
then printed on the bottom of the plot and the phase IAML is indicated on the plot. The phase
has an indication on the bottom (a hat) indicating that this phase has an amplitude associated.
The max amplitude can also be measured automatically by only pressing ‘A’ with the cursor
anywhere on the plot. If using automatic picking, check carefully that the automatic
determination seems reasonable (automatic pick will be plotted).

The coda length is picked by pressing ‘c’ on keyboard at the location where the event trace
disappears into the noise. A coda label will appear on the plot when ‘c’ is pressed. Coda
magnitude should only be used if there is no calibration available. The content of the S-file is
now:

Coda length from P-time to end of event
IPHASY D HRMM SECON CODA AMPLIT PERI AZIMU UELO AIN AR TRES W DIS CAZ?
IP ggg 46.14

195
1289.8 8.60

Phase associated with amplitude ~ Amplitude  Péeriod
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and locating (using ‘1’) gives the following result:

#

9

2 25 Jun 1996 3:37 31 L 61.690 3.261 15.0 2.0 3.3LTES 31 21
date hrmn sec lat long depth no m rms damp erln erlt erdp
6 625 337 31.98 6141.79N 3 23.1E 19.2 53 0.03 0.000 10.0 9.0 4.9
stn dist azm ain w phas calcphs hrmn tsec t-obs t-cal res wt di
FOO 89 96.4 97.1 0 P PG 337 46.1 14.16 14.16 0.00 1.00 27
FOO 89 96.4 0P 337 55.8 23.9
HYA 161 110.3 55.1 0 P PN4 337 55.5 23.56 23.56 0.00 1.00 27
HYA 161 110.3 55.1 0 S SN4 338 13.0 41.00 41.00 0.00 1.00 26
HYA 161 110.3 0 IAML 338 19.8 47.9
EGD 187 147.1 55.1 0 P PN4 337 58.8 26.82 26.88 -0.05 1.00 7
KMY 295 158.9 0P 338 41.6 69.6
KMY 295 158.9 55.1 0 P PN4 338 12.3 40.29 40.25 0.04 1.00 13
HYA SZ hdist: 162.1 coda: 195.0 mc = 3.1
HYA SZ hdist: 162.1 amp: 1289.0 T: 0.6 ml = 3.6
1996 625 0337 32.0 L 61.697 3.385 19.2 TES 4 0.0 3.6LTES 3.1CTES 3.2LNAO
OLD: 625 337 31.0 L 61.690 3.261 15.0 TES 31 2.0 3.3LTES 3.0CTES 3.2LNAO

MI and Mc are now calculated, for explanation of output, see section 6.1. If magnitudes are
calculated for more than one station, the event magnitudes are the averages.

S

8.2 Spectral magnitude Mw for a local event

The spectral magnitude determined the spectral level of the S or P-wave spectrum, calculates
the seismic moment from which the moment magnitude Mw is calculated. Select the local
event and plot station HYA S Z in single trace mode. We will now make the displacement

pectrum of the S-wave:

Select option spectrum
8] MULPLT single trace mode

=
Filt . ||01-.1 =|.1-1 x| 1- 5 w| 5-10 b|10-15 mn|[15-25 m| 2- 4 ;| WA w|| mb j|| mB J|| H= k|| HS Il MENT
Azim h|| Resp :| |AllC v|[FizF . |[Rotat u|[Groun g||Back B|[0th C of| Belp ?|/mit  gf[Toggl t| Memt f£|| Plot =
1IF 2EF 3IPg4EPg S IPnb Efn 7 IS 8ES 9I530ES3+ Sn~ Ig
1996—06—25-0337-205 . HHSH__039 HYh S Z 1996 625 33720.853
IF ES COD
P ‘
I I I I MIN
39 a0 41 42
Hax amp _ Sel. windovw for spectrum
s | wind géilmiw_m- 3‘“‘*—=Select d for displacment
pectral window .

Raw spectrum:
Change welocity:
Change density
Change moment
Hoi=e Pow. =spec:
Lin axis:

Hew spec f-lim
Type of spectr
Autofit spectrun s

=B 2 00 R

Gereral parameters, S-spectrum

Vel 3.9 Dens 2.90 Dist 167 Depth 15
Qo 400 Qalp 0.70 k& 0.020 Spec model
Spectral frequency bend 0,200 20.000
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After pressing ‘d’, the following window comes up from where the spectral parameters can
read manually:

5] MULPLT single trace mode L=y = ]
Valid input i= now: House click to sslect 3 points in spectrum
r: REeplot f: Foreward cr nest trace
4 QWlnd w for spectrum %
15996-06-25-0337-205. NNSN 03 5 T 1996 £25 337I0.653
DA |
‘ Spectral values dtermined
| HIH
Fhas 40
Hax anp 39329.2 Log moment
Displaceneat O%BL tress drop
T Mo
o35 pos
g
i 3.0 Push an to continue, R to replot
? 5 Corner frequency
t

) Gereral parameters. S—spectrum
Signal spectrum vel 3.9 Dens 2.90 Dist 167 Depth 15
| lu 00 400 Qalp 0.70 k0,020 Spsc model
I I I \ | Spectral frequency bend 0200 20.000

—_— _
Parameters used for the spectral analysis
]

0316 1.0 3.2 0.0

After pressing the 3 points for the spectrum, press ‘f” and the spectral values determined are
displayed. They are also now saved in the S-file as SPEC lines:

1996 625 0337 31.0 L. 61.689 3.259 15.0 TES 35 3.0 3.3LTES 3.0CTES 3.2LNAO1
SPEC HYA' S Z MO 14.4 ST 13.1 OM 2.94 £f0 3.25 R0.4446 AL 1.70 WI 25.7 MW 3.6 3
SPEC HYA S Z T 33811 K 0.020 GD 167 VS 3.90 DE 2.90 Q0400.0 QA 0.70 VS 3.90 3

Spectral parameters used for the analysis are mostly found in file MULPLT.DEF in DAT.

The spectrum can also be fitted automatically by giving option Autofit spectrum (‘s’) instead
of ‘d’ just before the spectrum comes up. This will often be more reliable than the manual fit
but must be checked, particularly for correctness of the automatically selected frequency band
used.

Automatically determined frequency band to use

in the fit
Displacensnt Automatic fitted spectrum
L Amplitude spectral parameters
o 3.5 F Mo 1452 ST 53.0 OM 3.038
g £ 4.790 R 0.aM 36
a 3. -
T
I 2.5 -
H Auto f-bend used 0.33 20.00
u Spectral residual of fit 0.073
d 2.0 -
(=)
1% - Measure of the fit,
Gereral parameters,
10 B Y=l 3.9 Dens 2 90 Di better than 0.2 is good
Q0 400 Qslp 0.70 k...
Spectral frequency band D ZDD ZD DDD
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8.3 Pick amplitude for surface wave magnitude Ms

The amplitude for Ms magnitude is picked on a trace simulating the World Wide Standard
long period seismograph. Ms is used for distant events and read in the surface wave train. The
distance must be at least 20 degrees. Select station KONO in single trace mode for the first
event. Pressing Ms in the menu and then selecting a window and the corrected trace
(amplitudes in nm ground motion) will come up:

Select response for Ms

8] MULPLT single trace mode [E=HRS_x
Filt 01-.1 =z||.1-1 =| 1-5 w| 510 b||10-15 n|[15-25 n| 2- 4 .| WA w|| mb i|| mB J[ i k[ ws il HENT
Azim  h| Resp || Spec =||A11C w||FizF . ||Fotat  u||Groun gf|Back  B|[Oth C o)l Belp  7?||0uit g|[Toggl t|| Hext f|| Plot »

1IP 2EF 3IPg4EPgS IPn 6 EPn 7 IS 8ES 9IS 0ESg+ Sn~ Ig

Many vaveforn filss o Loz 199 s a1ssn17.12s _\Nindow of surface waves

IF C
! ! \ ! ! \ ! | MW !
19h00 10 20 3o 40 50 20h00 10 20 el
Max amp: 6478.0 Sel. window for Ms filter.

Maximum amplitude surface wave

| | "l | HIN,
[
19h35 40 45 50
Hax amp: 3044.3 Automatic anplituds made
ﬁi . lE.PU =ECE A t j t |t d . k
. dtomatic amplitude pic
Amplitude Period p p

T TESpOnSS

The period is supposed to be in the range 18-22 s, if not select another part of the surface
wave train. The amplitude might not be the largest in the surface wave train, but usually it is.

8.4 Pick amplitude for body wave magnitude mb

The amplitude for mb magnitude is picked on a trace simulating the World Wide Standard
short period seismograph. mb is used for distant events more than 20 degrees away and read
on the P-wave. Both broadband and short-period records can be used. Select station HYA in
single trace mode for the first event. Pressing mb in the menu and then selecting a window
and the corrected trace (amplitudes in nm ground motion) will come up:
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Select mb response
"3 MULPLT single trace mode / o o S

Filt Jui—1 z[1-1 =) 1-5 o[ 510 bl1oas offiszs w[2-4 Jwe of[w T s ks E=5E
izin b Resp || Spec s||A1IC y||[FisF_|[Rotat uGroun gBsck  E|Oth C o Belp ?|[uit  qToggl t]| Fest f][ Plot »

1IP 2EP 2 IPg4EPg s IPn 6 EMm 7 IS 8 ES 915 0Eg+ Sn~ Ig

Hemy waveforn files Hfd S5 Z WindOW for mb
— EE —]
e A NMJ\W\WMH\WWMWMN&WWMW
I I I I I | I FEC
Emd0 Em00 20 40 Fm00 20 40 Bm00 20 40
Hazx amp: 1632.7 Sel. window for mb filter

I ! I I ! I I SEC
[
em3s 40 45 50 55 Fmo0 B 10 15
Hax amp: 277.3 Autcmatic amplitude mads
230.0 nm 1.32 secs
e
) Period
Max amplitude nb responss

Indicate mb response

8.5 Amplitude for mB and MS

Both are used with distant events. The mB amplitude is picked in the P-wave train and the MS
amplitude in the surface wave train. For MS, the maximum is always used irrespective of the
period. The two amplitudes are picked with similar steps as amplitudes for MI, mb and Ms.
mB and MS are not so standard as mb and Ms but are considered more reliable since they do
not depend on the use of old WWSSN filters.
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8.6 What happens if no response file

Plot FOO S Z in single trace mode and try to make a reading for MI. The following response
comes up:

5] MULPLT single trace mode |o=| 5D

Filt |[0-1 21— 1 =] 1-5 o|[ 5-10 bJ10-15 nofi5-25 ul[2-4 DU w 5] a8 I k= k[ws  &|E=H
izim h|| Resp || Spec s|[LIC_ y|[FisF_ ||Rotat  ul[Grows g|[Bsck  B|Oth C o Belp ?|(0wit  q|Toggl & Fext ][ Plot x|
1IP 2EP 3IFg4EPg S IPn 6 EPn 7 IS BES 9155 0 ESg+ Sa~ Ig

1996-06-25-0337-205 . NHEH__039 FOO S Z 199 625 33720658

IF I COD4

1 ! 1 1 1 HMIN

3hag 39 40 41 42
Moz amp: 474063 Sel. window for Wood And.

Message that no response

info available \

Ho responss info for FOO S Z

Fres=s any key to continues

So if the response file is not available, it is simply not possible to get an amplitude corrected
reading (only in SEISAN version 10.1 and higher). This is also the case for any other
amplitude used for magnitudes.

9 Putting in new waveform data

This section will show you how to put in your own data into SEISAN. It will be illustrated
with the data already there and we will pretend it is new.

e Go to WOR directory: wo

e Make a directory under WOR called e.g. new: mkdir new

e Move the events to new: move C:\seismo\wav\1996* new
e Go to new directory: cd new

We are now pretending that one or several new events are present in directory named ‘new’
and they should now be processed in SEISAN. The first thing needed for this is to create S-
files corresponding to the waveform files so that phase readings etc. can be stored. When
working with new events there are 2 choices for how to organize them in a SEISAN database:
if many events, it is best to store the S-files in a regular database as already illustrated with the
TEST database. If few events or events scattered over several years, it is simpler to use a so-
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called “local” database meaning all S-files are in a single directory. Both cases will be
illustrated.

9.1 Putting datain a local database, one event at a time

In the ‘new’ directory make a list of the ‘new’ waveform files with dirf. dirf make a file,
filenr.1lis, with the list of files also listed on the screen:

C:\seismo\WAV\new>dirf 1996%*
# 1 1996-06-03-1917-52S.TEST__ 002
# 2 1996-06-03-2002-18S.TEST__ 012
# 3 1996-06-25-0337-20S.NNSN__ 039

Now plot the first event with MULPLT, see 5.7 how to do that. The idea is to inspect each
event to see if it is an event (in this case we know it is), decide which kind of event (local,
regional or distant) and create an entry into the database (an S-file) corresponding to each
event (waveform file). Since it is a local database, there is no need for a REA structure, all S-
files will end up in the working directory, here ‘new’.

D oceeanaer | . e
Filt .][01-.1 =z|[.1- 1 =|| 1- 5 wv| 5-10 h|[10-15 n||15-25 m| 2- 4 ;| WA w | mb J|[ mB J|| Ms k|| M3 K
Regis p”Locat 1” Dist 7H5cale *HleF - HRot.at u”Groun g”Eack E”Oth C OH Help 7”Q‘lit qHToggl t” Next fH Plot r‘

pel w §|Del 5 Dperge M| out  offtasp 1 FE FlMextw  Jornw w] an z][ w<  x|Partm plaic ylloutw  Tl[Erine ]
1996 6 3 1917 52.6 L

Plot start time: 1996 [ 18:57 45.468 Filt: 0.010 ,0.100 4 1
‘ . T T T \ T 353
Register new event .
Filter
P

KBS L Z

Surface waves

1) 4386

IKONO Lz M'JFWMWMMMWMW }N‘l‘{wuww(

! ! ! ! ! M

||Event # 1 20h00 10 20 30 40 50

The event has been filtered and zoomed (see 5.1) to better see the signals. Notice that you can
tell from the low frequency surface waves and the long duration of the signal that this is a
distant event. Now register the event by pressing ‘Regis’ (or ‘p’ key) and control goes back to
the text window where three prompts are made (for type of event, database to store it in, and
operator initials):
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The S-file name to create in local directory Event type given

ENTER EUENT T?Pﬁ“L,R OR D

Second. optional sharacter for event ID Ce.g. E)>

Third optional chakacter for model ID C(e.g. J> D~ .
.}Giue operator cod ax 4 chawey — ———— Operator g“fen
o pan it Ot

A
Give 2-5 letter dat »» For local dir,. return for default hase

S—file name: B3-1917-52D.5197686 Data base glvenv IS '11'
GO AHERD <¥/N>

i — &
Confirm copy 1996-06-83-1917-525 . TEST__BA2 C:\Seismo “WAU\1996-B6-B3-1917-525.TEST__ 002

1 file<{s> copied.
File transferred to HAY seoooaaooo

R oY S |\/\/avefirm file copied to WAV

12%6-86-83-2002-185 .TEST__ 812

Next event will be plotted automatically

An S-file has now been created in the local directory and the corresponding waveform file has
been copied to WAYV. The idea behind the copy is that if the user is inspecting a series of
waveform files of which many might be false triggers, only the ‘real’ events are going to the
WAV database and at the end all waveform files in the local directory can be deleted.

At the end of the registration process, the next event is plotted automatically. Register that
one also as a distant event. The last waveform file is the local event, so register that as local
(L or 1) when prompted for event type. MULPLT then stops. A total of 3 waveform files
events have been registered as events.

9.2 How to work with the newly registered events in alocal
database
There are now 3 S-files and the original waveform files in the ‘new’ directory:

Directory of C:\seismo\WOR\new

21.02.2014 18:54 <DIR>
21.02.2014 18:54 <DIR> ..
21.02.2014 18:36 410 03-1917-52D.S5199606
21.02.2014 18:54 410 03-2002-18D.S199606
18.02.2014 18:29 51 168 1996-06-03-1917-52S.TEST__ 002
18.02.2014 18:29 356 128 1996-06-03-2002-18S.TEST__ 012
18.02.2014 18:29 2 228 488 1996-06-25-0337-20S.NNSN__ 039
21.02.2014 18:54 410 25-0337-20L.5199606
21.02.2014 16:14 239 filenr.lis
21.02.2014 18:54 328 mulplt.out

8 File(s) 2 637 581 bytes

2 Dir(s) 175 247 822 848 bytes free

In order to access these events, simply with ‘eev’:

C:\seismo\WOR\new>eev

Local directory
Reading events from base ,, 3
# 1 3 Jun 1996 19:17 52 D ?

Since there is no database directory structure, EEV will work with all events (S-files) in the
local directory so there is no need to give year and month. The waveform files can then be
deleted from ‘new’ since they are now also in WAV.
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9.2.1 Content of a newly registered S-file

The content of the file can be seen by either editing it (‘e’) or typing the file (‘t’):

Time of first sample in waveform file Operator code

"3 Jun 1996 19:17 52 D

gk Type the S-file

B3-1917-52D.5192606

17 52.6 D . 1 .
4-@2-21 18:36 OP:jh  STATUS: 1D:19968603191752 I® 1D line
217-528 . TEST__BG2 6
T' f ETT_;F PHASW D HRMM SECON GODA AMPLIT PERI AZIMU UELO AIN AR TRES W DIS CAZ?
ime of régistration i
3 Jun 1996 19:17 52 D Header lines for phases

Action was to register i

Name of waveform file associated with this S-file

The S-file is now ready for reading phases.

9.2.2 Merging events

We now have new S-files in the local database but there are only 2 different events. This is
because the first teleseismic event has two waveform files and each has been registered as a
new event while it should only be one event (S-file). In EEV the events can be merged
together. Position the cursor at the events you want to move another event into:

C:wzeizmo~HOR~newieeu

Local directory e
uReadi.ng events from hase .. 3 3 events

3 Jun 1996 19:17 52 D
2 3 Jun 1996 28: 2 19 D
Event # 1 appended to event # 2 Appended event still present

Do you want to delete appended event{y/n=return?

File deleted without bhackup copy
Deleted file B3-1917-52D.8197686
2899 12 Reading events from bhase .. 2

i 1 3 Jun 19296 28: 2 19 D

9.3 Putting new data into a named SEISAN database

9.3.1 Making the database structure

The difference with the local database is that the S-files are in a hierarchical structure of
directories, which is better than the local database for organising a large number of events.
The TEST database is such a database. The first step is to create the structure. This is done
with program MAKEREA. Note that databases in SEISAN are limited to 5 characters.
Assuming the new database will be called NEWBA, here is a run of MAKEREA:

30



Name of data base

C:~seismoWOR“neuw>makerea
Give 1-5 letter base name. UPPER CASE

NEWYEA

Data base made 193%52 start time, year month, e.g. 198382
for a” of 1996 192%;5 end time. year month. e.g. 198383. blank for one month

REgrEte REA or WAV structure or BOTH Only make a REA Structure

Making directory C:“\Seismo>“REA“NEWEBA

Making directory G::\Seismo““REA“~HEWBANLOG
Making directory C:*Eeismo~REA~NEWBA“CAT
Making directory C:“\Seismo““REA~NEWBA~1996
Making directory C::\Seismo““REA~NEWBA>1996~81
Making directory C:“Seismo“~“REA~NEWBA~1996%82
Making directory G::\Seismo“~“REA~NEWBA~1996%03
Making directory C:“Seismo“~“REA~NEWBA~1996-84
Making directory G::\Seismo““REA~NEWBA“~1996%85
Making directory C:*Eeismo~“REA~NEWBA*199686
Making directory C:“\Seismo““REA~NEWBA“1996%8%7
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory
Making directory

o

:»Seismo~~REA~NEWBA~1996-88
=»Seismo~~REA~NEWBA~1996-89
:»Seismo~SREASNEWBAS~1976~18

N Be Tome\REANEWBAT 99612 Directory with loas
nSeismoss “SHEWBA ™. A -

:xSeismo~~REA~DELET ” ry g
nSeismoSSREASDELET S LOG-— . .

\Se ismo“~REANDELET~CAT. D|rectory with catalogs
»Seismo~SREANDELET 1976

:»Seismo~~REASDELET 199681
=~Seismo~~REA~DELET~1996-82

:»SeismoSSREASDELET 199683
»Beizmo~“~REA~DELET~19%6%84

:~SeismoSREASDELET 199685

:»Seismo~~REASDELET 199686

:~Seismo“SREASDELET 197687

:»Seismo~~REA~DELET 199688

=~Seismo~~REA~DELET 199689
:»Seismo“SREASDELET~19%6%18
»Beizmo~~REA~DELET~1996~11
:»SeismoSSREASDELET~1996%12

SoOOOOOOOOOOOOOoOOOOOOoOoooOaOa00o

C=~seismo“HWOR“new>_

Also ake structure for deleted events

The structure for putting S-files of the year 1996 is now in place. A similar structure can be
made for waveform files. This is used if very many events are used so to avoid having a lot of
files in WAV, the waveform files would then be in a WAV structure.

9.3.2 Putting in events in a named SEISAN database

The procedure is just like putting in events in a local database, (see 9.1), the only difference is
that instead of using database name °,,’, the named database name (NEWBA) is used.

9.3.3 Registering many events with one command

In many cases you will get many waveform files which are already known to be events, there
is no need to inspect each individually. All the S-files corresponding to the waveform files
can then be made in one go with program AUTOREG. Assuming that the database NEWBA
has been created (section 9.3.1) the procedure is, using the test data in C:\seismo\WOR\new:

e Got to ‘new’ directory

e Make a dirf of 19* files
e Run the program autoreg
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C:~seismo“HWORwnew>dirf 17=
# 1 1996-86-83-1917-525.TEST__AA2
# 2 1996-86-83-2802-185.TEST_ @12

# 3 1996-B6-25-A337-285.MNSN__B37%

C:wseizmosWOR“new>autoreg
Event type for all events: Local: L <(default>

Divtancs b Assume all events are local
Move <m> or copy <c? waveform files to WAV {(enter=n) 7 DO not move events

1-5% letter bhase name. return for standard base., .. for local baze

NEWBA —M—™M —
Operator, max 4 chars ¥
in Give data base name
1996-86—A3-1917-525 _TEST__ B@A2
gfile: C:xSeismo~~REA~MEWBA~1796~86~83-1917-52L.5197686
C:~Seismo~~REANEWBA~199686~83-1917-52L.53197686 )
1996-B6-83-2082-188 .TEST_ @12
efile: C:xSeismo~~REA~MEWBA~1776~86~83-2002-18L.5197686 __
C:xSeizmo~~REA~NEWBA~1996B6~03-28A2-18L.51996686

1996-86—-25-A337-285 .NNSN__B839
sfile: C:\SeismosSREASNEWBA~1996%86%25-0337-28L.5199686 -

G:xSeismo~~REA~NEWBA~1996-B86~25-0337-20L.5199686

j Register events

C:\seismo~HORNnew>

When using AUTOREG, all events must be given the same distance indicator (L, R or D). In
our case there were both a local and a distant event, so the events types must be corrected
manually using EEV:

Start EEV with NEWBA

C:wgeismo~WOR“new>eev 199686 NEWBA ———

1996 6 Reading events from base MEWBA 3
Data base log file updated with a new data base

% 1 3 Jun 1996 19:17 52 L A sk to change

Change event type to L.R or D ?

S I M LR (/e NeW typel event type
A for no ch

New file C:sSeismo~~REA~NEWBA~1996~B6~83-1917-52D_5199686
Deleted file: C:-%eismo“~HEA~NEUBA~1996-B6%~83-1717-52L.5197606
1996 6 Reading events Ffrom bhase MEWBA 3
1t 1 3 Jun 1996 19:17 52 D
it 2 3 Jun 1976 28: 2 18 L
Change event type to L.R or D 7
Second character for event ID {e.g. E or P>
Return for no change 7
Mew file C:~Seismo~“REA~NEWBA~17976~86~83-2002-18D.51779686
Deleted file: GC:~8eismo~“HEA~HNEUBA~1996~B6~83-2082-18L._51996086
1996 6 Reading events from gase MEWBA 3

it 2 3 Jun 12796 268: 2 18
Event now has the new type

10 Taking out and putting in data in a SEISAN data

S-file database

A SEISAN database is the S-files, either in a named database or a local database. There are
tools for taking one or many events out of the database and putting them in again, either in the
same database or another database somewhere else.
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10.1Taking out individual events with EEV

It is of course possible to copy directly from the directory where the S-file is. However, EEV
can do it more easily. The command ‘¢’ will start the copy process:

opy the event to another named data base

1996 & Reading events from hase JEST_ 2
# 1 3 Jun 1996 19:55 35 D 47768 153.227 B.8 N 1.1 5_6WHRU 12 7 /] Copy event
2 25 Jun 1996 83:37 31 1689  3.25% 15.8 N 3.8 3.3LTES 35 ? ¢

[ Y VI IR SR AP I IR o)y event to a local data base in working directory
Local data base. type .. _——

WYorking directory in file eeu_.out: return—] Copy eVent tO a f||e Ca"ed eay Out

The copy can be repeated so the eev.out file can contain many events. Next time EEV
starts up, eev . out is deleted.

10.2Taking out many events with COLLECT

If many S-files in a given time interval are to be extracted, the program COLLECT can be
used. If selected events (like all the largest ones) are to be extracted out, the program
SELECT can be used. Using COLLECT:

Do not output
a compact file

C:nzeismosworicollect
Base name,. .. for local directory. name o

or return for default hase
NEVBA Data base to use
gtgrt time : 4 of }'
nd time. return for end of month . 1
Compact output file (Y~ N=default)> T Start tlme

1996 & Reading events from base WEWBA 3 T E d t
C:\Eeismo““REANEWBA~1996°\06~83-1917-52D.5199686 nd time

G:NSeismoSSREASMEWBA~1926%86\83-2002-18D.51226086

C:\Seismo““REANNEWBA~129686~25-8337-20L.517%686
Output file g

Output file is coli;ct.uut

I Number of events in time interval

Total number of events

Total number local events

Total number of regional events
Total number of distant events
Total number of records

C:vzeismosworr

The collect.out file will contain all S-files selected with one blank line between them. A
compact file is a file with only the first header line for all events.

10.3Putting data from a multiple S-file into the database
with SPLIT

Data collected in a file with many events (S-files), also called a CAT file, can be split up and
distributed in the database structure or placed in a local database. The collect.out file
from above can be used:
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. File to split

Default data base @ _ ODE FOR OTH _ .
OPERATOR 1D, MAX 4 CHAR Split in a local data base
Operator

A

(=
-
#d

= & =

11 Parameters the user must modify to work with
his/her new data

Local earthquakes

A few parameters must be entered or modified for local use:
e Coordinates for the stations, found in STATTIONO . HYP in C:\seismo\DAT
e Crustal model, see parameters in STATIONO . HYP
e Magnitude scales for local earthquakes, see parameters in STATIONO . HYP Response

files for all channels needed for magnitudes and other types of analysis. The response
files are in C:\seismo\CAL.
Distant earthquakes
e Coordinates for the stations, found in STATTIONO . HYP in C:\seismo\DAT

e Response files for all channels needed for magnitudes and other types of analysis. The
response files are in C:\seismo\CAL.

Acknowledgement: Paul Friberg corrected this document.
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