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Local seismic tomography
velocity and attenuation structure and joint interpretation

Stage 1 : Catalogues and Phase Picking

S.Mousavi, M. Korn, D. Rofller, K. Bauer
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Out line;

> Qutlook on stages of project
* Data sources and Catalogue

* Phase picking
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Main Goals

Image and identify fluid path by:

1- structural image of P- and S-velocities

2- structural image of seismic attenuation and to separate scattering
and intrinsic attenuation
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Short over view on whole process

Stage 1: Preparation of the database and travel time picking

I) Determination of one representative 1D model hypocenter
locations for the whole region as a starting model of the 3D

Inversion. The program VELEST will be used.

N\

[T) Inversion for a 3D model
The associated package SIMULPS/SIMUL2000 is of common

use in local earthquake tomography.
A damped least-squares algorithm for joint inversion for 3D

seismic velocity structure (vp, vp/vs) and hypocenter locations
will be applied. GFZ
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Stage 3:

Stage 4:

M

Seismic attenuation structure

Tomographic inversion of direct P wave spectral decay
parameter t* for seismic attenuation structure will be done.

Joint interpretation of the results
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Data base 2001-2008

The list of data consists of 7871 earthquake

Lat

50.199

50.199
50.207

50.207
50.204
50.213

50.214
50.215

50.21
50.209

The surface along latitude and longitude has been divided
to 0.01 degree grid steps and in the depth to 1km grids So
the largest earthquake in each cube has been selected and
the rest of earthquakes with similar characteristics

omitted.
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700 events

7871 events

All Events Selected Events
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2000
Potsdam
SXNET
WEBNET
GRSN
KRASNET

BAYERNNETZ
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Data sources
2001-2003 2006-2008
Potsdam Potsdam(10/2008 — 3/2009)
SXNET SXNET
BAYERNNETZ WEBNET
GRSN BAYERNNETZ
BOHEMA GRSN
PASSEQ
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350°

49°

BOHEMA Project, BH network station
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PASSEQ Project, PQ network station
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49°

BW.GRF.SX.TH Stations
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51°
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49°

PASSEQ network, WEBNET network and other permanent stations
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49 shots

682 Stations

2000/01/01
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Ray coverage for all events during 2001-2008 for
all stations
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Ray coverage for all of the events of 2001-2008
for the stations which their data set are available
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Phase picking

Seismic handler
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29-AUG-2000_12:13:15.67

Terminal
sima@dell: ~/project/data/Dirk/V2000/AUG291213-

6-15
all 6-15

:~/project/data/Dirk/V2000/AUG291213-

:~/project/data/Dirk/V2000/AUG291213-

:~/project/data/Dirk/V2000/AUG291213-
bash: syntax error near unexpected token “;;'
sima@dell:~/project/data/Dirk/V2000/AUG291213-5

xopen; ;
SH

SeismicHandler version 5.5 February-2011, Copyright (C) 2011
Klaus Stammler, Federal Institute for Geosciences and Natural Res
ources (BGR)

SeismicHandler comes with ABSOLUTELY NO WARRANTY.

This is free software, and you are welcome to redistribute it
under certain conditions; type 'HELP GPL' for details.

ima@dell:~/project/data/Dirk/V2000/AUG291213-
ima@dell:~/project/data/Dirk/v2000/AUG291213-
sima@dell:~/project/data/Dirk/V2000/AUG291213-

s
S
S
sima@dell:~/project/data/Dirk/V2000/AUG291213-5

SH

SeismicHandler version 5.5 February-2011, Copyright (C) 2011
Klaus Stammler, Federal Institute for Geosciences and Natural Res
ources (BGR)

SeismicHandler comes with ABSOLUTELY NO WARRANTY.

This is free software, and you are welcome to redistribute it
under certain conditions; type 'HELP GPL' for details.

xopen; ;
read all 6-15
del all

read all all
del 1-3

del 22-57
norm sw
demean all

LEDO:
LEDO:
BERN
BERN
BERN
JIND
JIND
JIND
POCA
POCA
POCA
LUBY
LUBY
LUBY
VACK
VACK
VACK
WERN
WERN
WERN

Fifa]
Fifa]

M < N X = N X <

Ml = = P M R

LEODZR £ “"‘*"’""‘

1y ) 1539 Rsima &%

¥

50,0

30,0
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LUBY lat: 50.26020 lon: 12.35920

Terminal = o Ty 4) 1543 Rsima {%
O e E sima@dell: ~/project/data/Dirk/V2000/AUG291213-

*** ynrecognized qualifier "N|" #*#*%
PICK-5? ¥

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

8.102000e+00 1.810200e+01
SET-INTERVAL

**%* ynrecognized qualifier
PICK-P? Y

n

NOW, -PICK-THE-S-0ONSETS
ROUGH-ONSETS

1.023100e+01 2.023100e+01
SET-INTERVAL

*%%* unrecognized qualifier
PICK-57 Y

i}

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.852000e+00 1.385200e+01
SET-INTERVAL

**%* yunrecognized qualifier
PICK-P? ¥

n

NOW, -PICK-THE-S-0ONSETS
ROUGH-ONSETS

6.010000e+00 1.601000e+01
SET-INTERVAL

**%* ynrecognized qualifier
PICK-57 Y

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.575000e+00 1.357500e+01
SET-INTERVAL

**%% SH-20 zero time window set #***
=>> status report in error file fhome/sima/shfiles/shscratch/SH_g9 TIHE-WINDOW-AROUND-P
501 _ERR.STX <=<<
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LUBY lat: 50.26020 lon: 12.35920

Terminal = o Ty 4) 1543 Rsima {%
O e E sima@dell: ~/project/data/Dirk/V2000/AUG291213-

*** ynrecognized qualifier "N|" #*#*%
PICK-5? ¥

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

8.102000e+00 1.810200e+01
SET-INTERVAL

**%* ynrecognized qualifier
PICK-P? Y

n

NOW, -PICK-THE-S-0ONSETS
ROUGH-ONSETS

1.023100e+01 2.023100e+01
SET-INTERVAL

*%%* unrecognized qualifier
PICK-57 Y

i}

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.852000e+00 1.385200e+01
SET-INTERVAL

**%* yunrecognized qualifier
PICK-P? ¥

n

NOW, -PICK-THE-S-0ONSETS
ROUGH-ONSETS

6.010000e+00 1.601000e+01
SET-INTERVAL

**%* ynrecognized qualifier
PICK-57 Y

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.575000e+00 1.357500e+01
SET-INTERVAL

**%% SH-20 zero time window set #***
=>> status report in error file fhome/sima/shfiles/shscratch/SH_g9 TIHE-WINDOW-AROUND-P
501 _ERR.STX <=<<
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Terminal - 1y «) 1544 2 sima {%
MO ® sima@dell: ~/project/data/Dirk/V2000/AUG291213-

SET-INTERVAL

*%* ynrecognized qualifier "N|" #*%**
PICK-57 ¥

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

8.102000e+00 1.810200e+01
SET-INTERVAL

**% ynrecognized qualifier
PICK-P? ¥

n

NOW, -PICK-THE-5-0ONSETS
ROUGH-ONSETS

1.023100e+01 2.023100e+01
SET-INTERVAL

*** ynrecognized qualifier "N|"
PICK-57? Y

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.852000e+00 1.385200e+01
SET-INTERVAL

*** ynrecognized qualifier
PICK-P? Y

n

NOW, -PICK-THE-S-0ONSETS
ROUGH-ONSETS

6.010000e+00 1.601000e+01
SET-INTERVAL

*** ynrecognized qualifier "N|"
PICK-57 ¥

i}

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.575000e+00 1.357500e+01
SET-INTERVAL

*** unrecognized qualifier "N|’ TIME-WINDOW-AROUND P
PICK-P? Y

7.6
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Terminal

sima@dell: ~/project/data/Dirk/V2000/AUG291213-

#%% ynrecognized qualifier
PICK-57 Y

n

NOW, -PICK-THE-P-ONSETS
ROUGH-ONSETS

3.841000e+00 1.384100e+01
SET-INTERVAL

*#** ynrecognized qualifier
PICK-P? Y

n

NOW, -PICK-THE-5-0NSETS
ROUGH-ONSETS

5.991000e+00 1.599100e+01
SET-INTERVAL

TN wEw

AN ke

*** ynrecognized qualifier

PICK-S5? ¥

n

NOW, -PICK-THE-P-ONSETS

ROUGH-ONSETS

3.633000e+00 1.363300e+01

SET-INTERVAL

*** ynrecognized qualifier

PICK-P? Y

n

NOW, -PICK-THE-S-ONSETS

ROUGH-ONSETS

5.643000e+00 1.564300e+01

SET-INTERVAL

*%% SH-20 zero time window
status report in error

69_ERR.STX <<<

| | masterevent.dat 3%

set *x*

file fhome/sima/shfiles/shscratch/SH_9

1000829 12:13:15.67 P412A 5606653.261

10299 2z.01

50.2204

12.4469

1y €) 16:24 R sima &

7.8

TIME-WIMDOW-AROUND-5
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Terminal = [ Ty 4) 16:25 Lsima %
@O E sima@dell: ~/project/data/Dirk/V2000/AUG291213-

SET-INTERVAL

*** unrecognized qualifier "N|" #**=%

PICK-57 ¥

n

NOW, -PICK-THE-P-ONSETS 6: LLBY T
ROUGH-ONSETS

3.841000e+00 1.384100e+01

SET-INTERVAL

*** ynrecognized qualifier

PICK-P? Y 5: LUBY R
n

NOW, -PICK-THE-S5-0ONSETS

ROUGH-ONSETS
5.991000e+00 1.599100e+01 4: LLBY Z ————_f——f——=_—F——————————=—__frfﬁm_____—F——————h-—~f’”’/\\\&Rﬂ__HLF
SET-INTERVAL

*** unrecognized qualifier

PICK-57 ¥

n

NOW, -PICK-THE-P-ONSETS 33 LUBY T
ROUGH-ONSETS

3.633000e+00 1.363300e+01

SET-INTERVAL

*** unrecognized qualifier s 75 LLEY R
PICK-P? ¥

n

NOW, -PICK-THE-5-0ONSETS

ROUGH-ONSETS
5.643000e+00 1.564300e+01 1: LUBY 2 b

SET-INTERVAL
*** unrecognized qualifier
PICK-57 ¥

!_ B open ~ Bsae &

| | masterevent.dat ¥ TIME-WINDOW-AROUND -5

1000829 12:13:15.67 P412A 5606653.261 50.2204 12.4469
10299 2.01
Helmholtz Centre
PorTspaAam

M



UNIVERSITAT LEIPZIG

w—
ﬂ
e

M

Output file

29-AUG-2000_12:13:15.670 12.4469 50.2204 10.2
WERN P 2.390000e+00 2.393000e+00 2.388000e+00 Y
WERN S 4.099000e+00 4.100000e+00 4.095000e+00

VACK P 2.238000e+00 2.242000e+00 2.235000e+00 Q
VACK S 4.000000e+00 4.004000e+00 3.993000e+00

LUBY P 2.183000e+00 2.185000e+00 2.180000e+00 Y
LUBY S 3.677000e+00 3.680000e+00 3.675000e+00

POCA P 2.667000e+00 2.669000e+00 2.661000e+00 Q
POCA § 4.507000e+00 4.511000e+00 4.503000e+00
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Results of picking in
next stages

Stage 2 & 3 : Seismic Tomography

Hypocenter location by VELEST & SIMUL2000
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