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& Computer exercises - Terminal

©® 00  []1/tmpXDST/rsv01 — tcsh — 80x24 _ o)

‘ LO C al C O m P ute r [im@6: AtnpXDST/rsvel] revaty ]
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& Computer exercises - [erminal

8 O O

@ Local computer XTI T

© Server (isOl)

Last login: Wed Nov 13 18:35:35 2613 from im@6.dstx.units.it

RN RN RN RN NN NN RN RN RN RN RN RN NN R NN NN R RNy
Welcome to DSTX network

-——-2x> See http://dstxB2.units.it/dstxpub/ <———-
for a description of the computing facility, monuals, news, etc
RN RN RN RN RN RN RN RN RN R RN RN N RN AN RN aY
/¥DST status: 97% full

[1s81:/XDST/raval] ravaly I
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© Server (isOl)

8 O O ] /XDST/rsv01 — ssh — 80

[imB6: /tmpXDST/ravel] rsvdl® ssh is6l
Last login: Wed Nov 13 18:35:35 2013 from im@6.dstx.units.it

Welcome to DSTX network
-——-> See http://dstxB2.units.it/dstxpub/ <———-

for a description of the computing facility, manuals, news, etc

/XDST status: 97% full

[1s81:/%DST/rsvBl] ravaly ]

8 O O npXDST/

[imB6 :/tmpXDST/rsvBl] rsvel¥ ssh isol
Last login: Wed Nov 13 18:35:35 2613 from im@6.dstx.units.it

RN RN RN RN RN RN R RN NN N RN RN NN RN RN NN RN R NN AN
Welcome to DSTX network

-——-> See http://dstxB2.units.it/dstxpub/ <———-
for a description of the computing facility, monuals, news, etc

/XDST status: 97% full

[1s81:/XDST/raval] rsvaly cdt
[1s81:/tmpXDST/ravel] revali I
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Physical layers

(-stp)

p5r.out

“Numerical” layers

(-str)

lov

thk(km)
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.0000
.0000
.0000
.0000
.0000
40.0000

W W E NOONDN

ray

Love modes Rayleigh modes

(-spl)

rho

W W ININNNNNDN

.80
.83
.84
.85
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.10
.35

Vp(Ckm/s)
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. 800000
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.500000
.000000
.500000
.100000

0N NOO UTO U1 B

Vs(km/s)
.400000
.300000
.500000
.300000
.550000
.700000
.000000
.300000
.500000

AP WWWWWN

e Computer exercises - [Modes computation

Qp Qs depth(Ckm) layer
400.00 200.00 2.00000 1
400.00 200.00 4.00000
400.00 200.00 6.00000
400.00 200.00 14.00000
400.00 200.00 16.00000
400.00 200.00 37.00000
400.00 200.00 40.00000
400.00 200.00 43.00000
400.00 200.00 83.00000

O oo NOUTL A~ WN

Parameter file

(p5r.par)

Parameters file for program p5r
0 reference structure (@ = none)

10. max frequency (10 Hz or 1 Hz or 0.1 Hz)

4.50 min velocity for halfspace (1Hz=6.42,10Hz=4.50)

Q. max depth (@=use vel; x=km,if in channel stay above)
1 split more at physical interfaces (@=no, 1=YES)

1 add num gradient to num layers (@=no, 1=YES)

1 take care of low-velocity channels (@=no, 1=YES)

2.0 largest Vs to split using wavelength (sugg. 2.0)

1.0 wavelength correction factor (suggested 1.0)

0 max depth for plotting (@=all)

svalp.stp physical layers first structure
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Once upon a time...

o) 1985: it all started...

& Synthetic seismograms: the Rayleigh waves modal summation (Panza, 1985)

(2.0 i e BT g (%i(hs,w)) (F, z.0))
_,V3mw Vx \/cm v.I v I

X B w Z o iTI4 ok (%i(hsaw)) (Fz (Z,a)))
_ V8w Vx \/Cm AV I

source structure receiver
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©)

& Once upon a time...

O 1985:it all started...

O Structure definition @a
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¢ Once upon a time...

structure: svalp

v [km/s]
) 2 4 6 8 10 12
. N I 1 E. ----- 1 d t 1
O 1985:it all started... - ensity
—= VS --------
. 10 | 1
O Structure definition %) ;
= : .
20 | -
E " T
= 40} ., -
= : !
2. ': B
3 5 |
50 | -
60 [ i :
8o } 1
0 2 4 6 8 10 12
density [g/cmA3]
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Once upon a time...

o) 1985:it all started...

&) Structure definition (*¢
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Once upon a time...

can

o) 1985:it all started...

& Job submission on the Mainframe Computer of the Trieste University:

"~

©~) Submit in the evening...
=) Cross fingers...
=5 Get the results in the morning...

<5 Maybe...

=) Do it again...
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& Once upon a time...

O 1985:it all started...

@ Synthetic seismograms: the Rayleigh waves modal summation (Panza, |1985)

C1SPLACEMENT SIMPSO1
STRUCTURE e
COMPONENT PAT LAL
SUMMED [MODES 204
-7 SCALF AMPLITUDE (OM) 7.3693-10°"
SOURCE
DISTANGE (KM) 102.00
CD’“”"A*%ﬁ%” \/\/\/\/\/\/\/\Pvﬁvﬁf\rvhv~ . DEPTH (KM: 3.03
STRIKE (0BG 225,
& 1P (DEG se.
RAKS (CEG) 0.
, — , 4 .\ CURATIONR (5) 0.00
O 20 G 8‘3 30 120 140G (KU (8C 200
. R FILTER NO
TIMeE (SEC) INSTRUMENT N0

INSTITUTE QF GEODESY ANC GEOPIHYSICS
UNIVERSITY OF TRIESTE

DISPLACEMENT SIMPSV2
STRUCTURE Ml
CCHPONENT VERTICAL
SUMMED MCDES 214.

SCALE AMPLITUBCE (CH)

3 55521248

SOURCE
CISTANCE (KM} 150 0C
© ity \ ﬁHV\/\ﬁN\AMWW\M/WVN\fWV e $s8a
STRIKE (REG 225
! D1P (CEG 90.
RAXE (CEG) 0
i — - N + — — . 4 s SURATIZY (5) 0 0o
0 20 40  BC £0 100 120 140 60 tEC 20C EILTER 4o
- . N S : R L) -
) IME (SECD) INSTRUMENT Ne

INSTITUTE OF GEODESY AND CEQPHYSICS
UNIVERSITY DF TRIESTE
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& Mode computation: /2 day - » seconds
O Single event scenario: hour - » seconds
© Seismic zonation at national scale: days - > hours
O Seismic zonation at local scale: week - > hours
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thk(km)
2.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
(-stp) 40.0000

Physical layers

W W E NOONDN

pSr.out

“Numerical” layers

(-str)

lov ray

Love modes Rayleigh modes

(-spl) (-spr)

rho

W W NDNNNNDNN

.80
.83
.84
.85
.86
.87
.90
.10
.35

Vp(Ckm/s)
. 800000
. 800000
.200000
. 700000
.200000
.500000
.000000
.500000
.100000

0N NOO UTO U1 B

Vs(km/s)
.400000
.300000
.500000
.300100
.550000
.700000
.000000
.300000
.500000

AP WWWWWN

e Computer exercises - Modes computation

Qp Qs depth(Ckm) layer
399.99 199.99 2.00000 1
399.99 200.00 4.00000
400.01 200.00 6.00000
400.00 200.00 14.00000
400.01 200.00 16.00000
400.00 200.00 37.00000
400.00 200.00 40.00000
399.99 200.00 43.00000
400.00 200.00 83.00000

O oo NOUL A~ WN

Parameter file

(p5r.par)

Parameters file for program p5r
0 reference structure (@ = none)

10. max frequency (10 Hz or 1 Hz or 0.1 Hz)

4.50 min velocity for halfspace (1Hz=6.42,10Hz=4.50)

Q. max depth (@=use vel; x=km,if in channel stay above)
1 split more at physical interfaces (@=no, 1=YES)

1 add num gradient to num layers (@=no, 1=YES)

1 take care of low-velocity channels (@=no, 1=YES)

2.0 largest Vs to split using wavelength (sugg. 2.0)

1.0 wavelength correction factor (suggested 1.0)

0 max depth for plotting (@=all)

svalp.stp physical layers first structure

Corso di Rischio Sismico e Vulcanico - Esercitazioni



Ion

Computer exercises - Modes computat

svalp.spl
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Computer exercises - Source definition

@ Source definition and examples of radiation pattern

_@/&:a\)\"

e O
Love Rayleigh

vertical strike-slip

45° dipping strike-slip

45° dipping oblique slip

- 45° dip-slip (thrust)
/45° dip-slip (normal)

() ()
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> Computer exercises - Source definition

& Expression of the source radiation pattern

. =1(d,; sin@+d,, cos@p)+d,, sin2¢+d,; cos2¢
Xr =d,+1(d; SIN@+d,, cos@)+d,, sin2¢+d,, cos2@

where

' d = LB(h) sin2sin28 Ath)=— 1 ()
d, = G(h,) cosAsino 0= B ;) sinA sin (hy)= F )
d

2

o, *(h)

L = —G(hs) sinA cos20 d,, =—C(h,) sinA cos20 B )_{ ﬁ (h )\F *(h)

1 _ _ d,, =—C(h,) cosA cosd
d, = EV(hS) sin A sin20

d;x = A(h,) cosA sind ) 1 o ()
d,, = V(h,) cosAsino d,, = —lA(h ) sinA sin25 T uhy) E(0)/c
2 i *
1 o, *h,)
G(h,)=— ’

uh) F (0)/c
F () F.(h)

(XII;I (hS ’ a))) (Xrl:l (h S ? w)) Y Fyy(O)S/c ) Fyy(O)S/c
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¢ Computer exercises - Figenfunctions

Modes: 4- 4 Freq: 2.000- 2.100 End: 0 (svalp.spr)

Rayleigh Eigenfunctions

d ElgenfunCtlonS -15 -10 -5 0 5 10

O 1 ' 1 1 1
5 -
£ 1of
Modes: 4- 4 Freq: 1.400- 1.500 End: 0 (svalp.spr) <
o
Rayleigh Eigenfunctions a
-1.5 -1 -0.5 0 0.5 1 1.5
T =
15 |
5F 45
20 F V
10 | 4 10 ' — ! '
4 0 2 4 6 8
B . Vp - Vs [km/s]
= dispersed
o)
- o\
15 =4 15 \ W4
not dispersed
20 4 20
o) —— dispersed
Vp i
Vs -------- :
25 1 | 1 1 25
0 2 4 6 8 10

Vp - Vs [km/s] . . . . . . . .
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Computer exercises - Synthetic seismograms

Parameter file for program eparatest

. e L T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T s —
‘ Parametrlc teStS svalp Test label (root for output filenames - 13 chars max)
] Ref. box for values not listed below (@=no, 13 chars max)
svalp.spl Love spectrum file
svalp.spr Rayleigh spectrum file
2 Motion (1l=displ, 2=vel, 3=acc)
50 Time length for plot seismograms (s)
Love modes Rayleigh modes 1 13.0 45.0 80 Source (l=point, 2=extended), lon, lat, strike (Nord)
SRE1 @ 360 15 Strike (loop 0=no,l=yes, start, stop, step) (Degrees)
DIP @ 30 90 10 Dip (loop @=no,l=yes, start, stop, step) (Degrees)
(-spl) (-spr) RAK @ 10 40 10 Rake (loop @=no,l=yes, start, stop, step) (Degrees)
SDE@ 7 9 1 Source Depth (loop @=no/l=yes, start, stop, step) (km)
EDI @ 15 200 15 Epic. Distance (loop @=no/l=yes, start, stop, step) (Ckm)
RDE® © 3 1 Receiver Depth (loop 0@=no/l=yes, start, stop, step) (km)
MODO © 0 1 Modes (loop @=no/l=yes, start, stop (step must be 1) )
INTO 1 30 1 Interpolation (0-9) (flag @=no,l=yes, start, stop, step)
Parameter file MAG @ 6.5 7.0 .1 Magnitude (flag 0@=no,l=yes, start, stop, step)

eparatest.out

eparajob
(eparatest.par)
(svalpf1) dip=30.0 rak= 10.0 sde= 7.000 edi= 15.000 rde= 0.000
mod= 0- 0int=1 mag=6.5
25 | | | | | I |
r
Seismograms Seismograms Seismograms
transverse component radial component vertical component -
(-syl) (-syr) (-syz)

cm/s

0 50 100 150 200 250 300 350 400
Strike-Receiver Angle (degrees)
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:Ci Computer exercises - Synthetic seismograms

&) Parametric tests

Love modes Rayleigh modes

(-spl) (-spr)

eparatest.out Parameter file

eparajob
(eparatest.par)

#!/bin/bash

set -e

echo $$ > eparajob.pid
date>svalpparajob.pri

echo "Start of parajob job">>svalpparajob.pri
cp syr.cntl.r syr.cntl

echo "Computing Radial Component..."
syr@o48.out

date>>svalpparajob.pri

echo "Radial Computed">>svalpparajob.pri
cp syr.cntl.z syr.cntl

echo "Computing Vertical Component..."
syr@o48.out

date>>svalpparajob.pri

echo "Vertical Computed">>svalpparajob.pri
cp syl.cntl.t syl.cntl

echo "Computing Transverse Component..."
syloe48.out

date>>svalpparajob.pri

echo "Transverse Computed">>svalpparajob.pri
date>>svalpparajob.pri

echo "Scaling seismograms..."

efft.out

echo "Computing Resultant, NS and EW Components..."

rot.out
date>>svalpparajob.pri

Seismograms
transverse component

(syl)

Seismograms
radial component

Seismograms
vertical component

(:syr) (syz)

cat tmploop | awk '{ print $1,%$2 }'

> tmploopsel

grep amaxda
grep amaxda
grep amaxda
grep amaxda
grep amaxda
grep amaxda
echo "#num
rak= 10.0
svalp.sta
paste tmpl
minmax -C
minmax -C
minmax -C
minmax -C
minmax -C
minmax -C
MAX="(cat

svalpfl.syr | awk '{ print $8 }' > tmpr
svalpfl.syz | awk '"{ print $8 }' > tmpz

svalpfl.syl | awk '{ print $8 }' > tmpl

svalpfl.res | awk '{ print $9 }' > tmpres
svalpfl.sns | awk '{ print $8 }' > tmpsns
svalpfl.sew | awk '{ print $8 }' > tmpsew
sre PGV rad PGV ver PGV tra PGV res
sde= 7.000 edi= 15.000 rde= 0.000\n\ mod= 0-

PGV sns

PGV sew dip=30.0
0 int= 1 mag=6.5" >

oopsel tmpr tmpz tmpl tmpres tmpsns tmpsew >> svalp.sta

tmpr | awk '{ print $2 }' > tmpsort
tmpz | awk '{ print $2 }' >> tmpsort
tmpl | awk '{ print $2 }' >> tmpsort
tmpres | awk '{ print $2 }' >> tmpsort
tmpsns | awk '{ print $2 }' >> tmpsort
tmpsew | awk '{ print $2 }' >> tmpsort
tmpsort | sort -rn | head -1 )°

rm -f tmploop tmploopsel tmpr tmpz tmpl tmpres tmpsns tmpsew tmpsort *.plot

gnuplot sv
echo " "
sisplots.p
echo "***
echo "***
echo " "

alp.sre.gplot

1
To plot the seismograms: gs svalp.sre.sis.*.ps"
To plot the peak values: gs svalp.sre.ps"
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&) Parametric tests

depth [km]

& Computer exercises - Synthetic

structure: svalp

v [km/s]
0 2 4 6 8 10 12
O 1 1 1 L 0
density

vp -------

VS ---esees
5F 5
10 1 10

.

15 - W. { 15
! |
L L,

20 1 i 1 1 1 1 20
0 2 4 6 8 10 12
density [g/cm3]
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- Computer exercises

©)

&) Parametric tests

(svalpf1) dip=30.0 rak= 10.0 sde= 7.000 edi= 15.000 rde= 0.000
mod= 0- 0 int=1 mag=6.5

- Synthetic seismograms

25 | | | | | | |
r
Z _______
N 2 E t --------
20 _///’ \\\ I’l \“ —
/ \ ! “‘
15 Q@ -
E ! ! ' \\ E
o ’ Y \ ,/ /! \ \\ ' \ // : ©
* \ h . o . W N
v \ ' ' \ ' { '
7
5 —
0
0 50 100 150 200 250 300 350 400

Strike-Receiver Angle (degrees)

Ellipticity of Rayleigh waves
particle motion

(lvsvalpf1) dip=30.0 rak= 10.0 sde= 7.000 edi= 15.000 rde= 0.000
mod= 0- 0 int=1 mag=6.5
25 | | | | | | |

100 150 200 250 300 350 400

Strike-Receiver Angle (degrees)

>

0 50
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s Computer exercises - Synthetic seismograms

Parameter file for program eparatest

'd Slngle event Scenarlo test2 Test label (root for output filenames - 13 chars max)
] Ref. box for values not listed below (@=no, 13 chars max)
z1d0o14.spl Love spectrum file
z1d0o14. spr Rayleigh spectrum file
2 Motion (1l=displ, 2=vel, 3=acc)
100 Time length for plot seismograms (s)
Love modes Rayleigh modes 1 13.0 46.2 289 Source (l=point, 2=extended), lon, lat, strike (Nord)
SRE1 @ 360 15 Strike (loop 0=no,l=yes, start, stop, step) (Degrees)
DIP @ 90 90 10 Dip (loop @=no,l=yes, start, stop, step) (Degrees)
(-spl) (-spr) RAK @ 140 40 10 Rake (loop @=no,l=yes, start, stop, step) (Degrees)
SDE@ 10 9 1 Source Depth (loop @=no/l=yes, start, stop, step) (km)
EDI 2 15 120 15 Epic. Distance (loop @=no/l=yes, start, stop, step) (Ckm)
RDE® © 3 1 Receiver Depth (loop 0@=no/l=yes, start, stop, step) (km)
MODO © 0 1 Modes (loop @=no/l=yes, start, stop (step must be 1) )
INTO ©0 30 1 Interpolation (0-9) (flag @=no,l=yes, start, stop, step)
eparatest.out Parameter file MAG 2 6.0 7.0 .1 Magnitude (flag 0@=no,l=yes, start, stop, step)
eparajob
(eparatest.par)
s14f1tra.amx
Seismograms Seismograms Seismograms “
transverse component radial component vertical component - D
— N /% _
(-syl) (-syr) (-syz) 09 .
. NoY Y !
. "’ : V(cm/32)2.3
46° ) N 46° [15.0
/ 8.0
: - 40
Scenario 5o
peak values 1
+ 05
(-amx) ¢ 00
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omputer exercises - Synthetic seismograms

° ° paste tmpmap tmpl >> test2fltra.amx.tmp
set -e 'd I ng e eve nt Scenarl O paste tmpmap tmpz >> test2flver.amx.tmp

echo $$ > eparajob.pid paste tmpmap tmpres >> test2flres.amx.tmp

date>testZparajob.pri paste tmpmap tmpsns >> test2flsns.amx.tmp

echo "Start of parajob job">>testZparajob.pri paste tmpmap tmpsew >> test2flsew.amx.tmp

cp syr.cntl.r syr.cntl MINLG="(minmax -C tmpmap | awk '{ print $1 }')

echo "Computing Radial Component..." MAXLG="(minmax -C tmpmap | awk '{ print $2 }')"

syroe48.out MINLT="(minmax -C tmpmap | awk '{ print $3 }")

date>>test2parajob.pri MAXLT="(minmax -C tmpmap | awk '{ print $4 }')"

echo "Radial Computed">>test2parajob.pri sed 's/MINLATITUDE/' echo $MINLT '/g' test2flrad.amx.tmp > test2flrad.amx.tmpl

cp syr.cntl.z syr.cntl sed 's/MAXLATITUDE/' echo $MAXLT '/g' test2flrad.amx.tmpl > test2flrad.amx.tmp2

echo "Computing Vertical Component..." sed 's/MINLONGITUD/' echo $MINLG '/g' test2flrad.amx.tmp2 > test2flrad.amx.tmp3
syroe48.out sed 's/MAXLONGITUD/' echo $MAXLG '/g' test2flrad.amx.tmp3 > test2flrad.amx
date>>test2parajob.pri sed 's/MINLATITUDE/' echo $MINLT '/g' test2fltra.amx.tmp > test2fltra.amx.tmpl

echo "Vertical Computed">>test2parajob.pri sed 's/MAXLATITUDE/' echo $MAXLT '/g' test2fltra.amx.tmpl > test2fltra.amx.tmp2

cp syl.cntl.t syl.cntl sed 's/MINLONGITUD/' echo $MINLG '/g' test2fltra.amx.tmp2 > test2fltra.amx.tmp3

echo "Computing Transverse Component..." sed 's/MAXLONGITUD/' echo $MAXLG '/g' test2fltra.amx.tmp3 > test2fltra.amx
syl@o48.out sed 's/MINLATITUDE/' echo $MINLT '/g' test2flver.amx.tmp > test2flver.amx.tmpl
date>>test2parajob.pri sed 's/MAXLATITUDE/' echo $MAXLT '/g' test2flver.amx.tmpl > test2flver.amx.tmp2

echo "Transverse Computed">>test2parajob.pri sed 's/MINLONGITUD/' echo $MINLG '/g' test2flver.amx.tmp2 > test2flver.amx.tmp3
date>>test2parajob.pri sed 's/MAXLONGITUD/' echo $MAXLG '/g' test2flver.amx.tmp3 > test2flver.amx

echo "Scaling seismograms..." sed 's/MINLATITUDE/' echo $MINLT '/g' test2flres.amx.tmp > test2flres.amx.tmpl
efft.out sed 's/MAXLATITUDE/' echo $MAXLT '/g' test2flres.amx.tmpl > test2flres.amx.tmp2

echo "Computing Resultant, NS and EW Components..." sed 's/MINLONGITUD/' echo $MINLG '/g' test2flres.amx.tmp2 > test2flres.amx.tmp3
rot.out sed 's/MAXLONGITUD/' echo $MAXLG '/g' test2flres.amx.tmp3 > test2flres.amx
date>>test2parajob.pri sed 's/MINLATITUDE/' echo $MINLT '/g' test2flsns.amx.tmp > test2flsns.amx.tmpl

cat tmploop | awk '{ print $1,$2,$6 }' > tmploopsel sed 's/MAXLATITUDE/' echo $MAXLT '/g' test2flsns.amx.tmpl > test2flsns.amx.tmp2

grep amaxa test2fl.syr | awk '{ print $8 }' > tmpr sed 's/MINLONGITUD/' echo $MINLG '/g' test2flsns.amx.tmp2 > test2flsns.amx.tmp3

grep amaxa test2fl.syz | awk '{ print $8 }' > tmpz sed 's/MAXLONGITUD/' echo $MAXLG '/g' test2flsns.amx.tmp3 > test2flsns.amx

grep amaxa test2fl.syl | awk '{ print $8 }' > tmpl sed 's/MINLATITUDE/' echo $MINLT '/g' test2flsew.amx.tmp > test2flsew.amx.tmpl

grep amaxa test2fl.res | awk '{ print $9 }' > tmpres sed 's/MAXLATITUDE/' echo $MAXLT '/g' test2flsew.amx.tmpl > test2flsew.amx.tmp2

grep amaxa test2fl.sns | awk '{ print $8 }' > tmpsns sed 's/MINLONGITUD/' echo $MINLG '/g' test2flsew.amx.tmp2 > test2flsew.amx.tmp3

grep amaxa test2fl.sew | awk '{ print $8 }' > tmpsew sed 's/MAXLONGITUD/' echo $MAXLG '/g' test2flsew.amx.tmp3 > test2flsew.amx

echo '#num sre edi PGV rad PGV ver PGV tra PGV res PGV sns PGV sew dip=90.0 rak=140.0 sde= rm -f tmpmap

10.000 rde= 0.000 mod= ©@- O\n\ int= 0 mag=6.0" > test2.sta rm -f test2flrad.amx.tmp test2flrad.amx.tmpl test2flrad.amx.tmp2 test2flrad.amx.tmp3
paste tmploopsel tmpr tmpz tmpl tmpres tmpsns tmpsew >> test2.sta rm -f test2fltra.amx.tmp test2fltra.amx.tmpl test2fltra.amx.tmp2 test2fltra.amx.tmp3
echo 'amaxa values' > test2flrad.amx.tmp rm -f test2flver.amx.tmp test2flver.amx.tmpl test2flver.amx.tmp2 test2flver.amx.tmp3
echo ' 2 0.1000E+01 : file type and normalizing factor' >> test2flrad.amx.tmp rm -f test2flres.amx.tmp test2flres.amx.tmpl test2flres.amx.tmp2 test2flres.amx.tmp3
echo 'MINLATITUDE MAXLATITUDE : min. and max. latitude of the area' >> test2flrad.amx.tmp rm -f test2flsns.amx.tmp test2flsns.amx.tmpl test2flsns.amx.tmp2 test2flsns.amx.tmp3
echo 'MINLONGITUD MAXLONGITUD : min. and max. longitude of the area' >> test2flrad.amx.tmp rm -f test2flsew.amx.tmp test2flsew.amx.tmpl test2flsew.amx.tmp2 test2flsew.amx.tmp3
echo '0.00000E+00 : cell size' >> test2flrad.amx.tmp hazcpt.out

echo 'amaxa values' > test2fltra.amx.tmp sh hazgmt.sh test2flrad.amx test2fltra.amx test2flver.amx test2flres.amx test2flsns.amx test2flsew.amx
echo ' 2 0.1000E+@1 : file type and normalizing factor' >> test2fltra.amx.tmp minmax -C tmpr | awk '{ print $2 }' > tmpsort

echo 'MINLATITUDE MAXLATITUDE : min. and max. latitude of the area' >> test2fltra.amx.tmp minmax -C tmpz | awk '{ print $2 }' >> tmpsort

echo 'MINLONGITUD MAXLONGITUD : min. and max. longitude of the area' >> test2fltra.amx.tmp minmax -C tmpl | awk '{ print $2 }' >> tmpsort

echo '0.00000E+00 : cell size' >> test2fltra.amx.tmp minmax -C tmpres | awk '{ print $2 }' >> tmpsort

echo 'amaxa values' > test2flver.amx.tmp minmax -C tmpsns | awk '{ print $2 }' >> tmpsort

echo ' 2 0.1000E+01 : file type and normalizing factor' >> test2flver.amx.tmp minmax -C tmpsew | awk '{ print $2 }' >> tmpsort

echo 'MINLATITUDE MAXLATITUDE : min. and max. latitude of the area' >> test2flver.amx.tmp MAX="(cat tmpsort | sort -rn | head -1 )°

echo 'MINLONGITUD MAXLONGITUD : min. and max. longitude of the area' >> testZ2flver.amx.tmp sed 's/XXX/set yrange [0:' echo $MAX ']/g' test2.plot > test2.gplot

echo '0.00000E+00 : cell size' >> test2flver.amx.tmp rm -f tmploop tmploopsel tmpr tmpz tmpl tmpres tmpsns tmpsew tmpsort *.plot

echo 'amaxa values' > test2flres.amx.tmp gnuplot test2.gplot

echo ' 2 0.1000E+01 : file type and normalizing factor' >> test2flres.amx.tmp echo " "

echo 'MINLATITUDE MAXLATITUDE : min. and max. latitude of the area' >> test2flres.amx.tmp cp sisplots.par.rad sisplots.par

echo 'MINLONGITUD MAXLONGITUD : min. and max. longitude of the area' >> test2flres.amx.tmp sisplots.pl

echo '0.00000E+00 : cell size' >> test2flres.amx.tmp cp sisplots.par.ver sisplots.par

echo 'amaxa values' > test2flsns.amx.tmp sisplots.pl

echo ' 2 0.1000E+01 : file type and normalizing factor' >> test2flsns.amx.tmp cp sisplots.par.tra sisplots.par

echo 'MINLATITUDE MAXLATITUDE : min. and max. latitude of the area' >> test2flsns.amx.tmp sisplots.pl

echo 'MINLONGITUD MAXLONGITUD : min. and max. longitude of the area' >> test2flsns.amx.tmp echo "*** To plot the seismograms: gs test2.sis.*.ps"

echo '0.00000E+00 : cell size' >> test2flsns.amx.tmp echo "*** To plot the peak values: gs test2.ps"

echo 'amaxa values' > test2flsew.amx.tmp echo " "

echo ' 2 0.1000E+01 : file type and normalizing factor' >> test2flsew.amx.tmp echo "*** To plot the maps: gs test2fl*.amx.ps"

echo 'MINLATITUDE MAXLATITUDE : min. and max. latitude of the area' >> test2flsew.amx.tmp
echo 'MINLONGITUD MAXLONGITUD : min. and max. longitude of the area' >> testZ2flsew.amx.tmp

echo 'Q.00000E+00 : cell size' >> test2flsew.amx.tmp . . . . . . . .
paste tmpmap tmpr >> test2flrad.amx.tmp Corso di Rischio Sismico e Vulcanico - Esercitazioni
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& Computer exercises - Synthetic seismograms

L4

@ Soil categories

A - Formazioni litoidi o suoli omogenei molto rigidi caratterizzati da valori di V3¢ superiori a 800 m/s, comprendenti

eventuali strati di alterazione superficiale di spessore massimo pari a 5 m.

B - Depositi di sabbie o ghiaie molto addensate o argille molto consistenti, con spessori di diverse decine di metri,
caratterizzati da un graduale miglioramento delle proprieta meccaniche con la profondita e da valori di Vg30 compresi tra

360 m/s e 800 m/s (ovvero resistenza penetrometrica Ngpr> 50, o coesione non drenata ¢,>250 kPa).

C - Depositi di sabbie e ghiaie mediamente addensate, o di argille di media consistenza, con spessori variabili da diverse
decine fino a centinaia di metri, caratterizzati da valori di Vg30 compresi tra 180 e 360 m/s (15 < NSPT < 50, 70 <c,<250

kPa).

D - Depositi di terreni granulari da sciolti a poco addensati oppure coesivi da poco a mediamente consistenti , caratterizzati

da valori di Vg30 < 180 m/s (N, < 15, ¢,<70 kPa).

E - Profili di terreno costituiti da strati superficiali alluvionali, con valori di V530 simili a quelli dei tipi C o D e spessore
compreso tra 5 e 20 m, giacenti su di un substrato di materiale pit rigido con Vg3 > 800 m/s.

In aggiunta a queste categorie, per le quali nel punto 3.2 vengono definite le azioni sismiche da considerare nella
progettazione, se ne definiscono altre due, per le quali sono richiesti studi speciali per la definizione dell’azione sismica da
considerare:

S1 - Depositi costituiti da, o che includono, uno strato spesso almeno 10 m di argille/limi di bassa consistenza, con elevato
indice di plasticita (PI > 40) e contenuto di acqua, caratterizzati da valori di Vg39 < 100 m/s (10 < ¢, < 20 kPa)

S2 - Depositi di terreni soggetti a liquefazione, di argille sensitive, o qualsiasi altra categoria di terreno non classificabile nei
tipi precedenti
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e Computer exercises - Synthetic seismograms

@ Single event scenario, parametric tests for soils A,B,C,D,E - low Q

11° 12° 13° 14° 15° ’ 12°

res(cm/s)

res(CM/S)
72.3

60.0
30.0
15.0
8.0
4.0
2.0
1.0
0.5

13° 14° 15° 11° 12°
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& Computer exercises - Synthetic seismograms

@ Single event scenario, parametric tests for soils A,B,C,D,E - high Q

12° 13° 12° 13° 14° 15°

res(CM/S)
120

res(CM/S)
87.5

60.0
30.0
15.0
8.0
4.0
2.0

11° 12° 13° 14° 15° 11° 12° 13°
Corso di Rischio Sismico e Vulcanico - Esercitazioni



©)

Seismic hazard maps in ltaly

The neo-deterministic approach...
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o) Collection of available data
@ Structural properties
@ Historical seismicity
© Tectonic regime
@ Seismogenic zones
o
@ Modelling of ground shaking scenarios
@ Regional scale: on a grid of sites covering the studied area

@ Local scale: along laterally heterogeneous profiles
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& Regional scale

Regional
polygons

|-D layered
anelastic structures

Structural model

- Flow chart

Focal
mechanisms

Earthquake
catalogue

Seismogenic
zones

Magnitude discretization
and smoothing

Choice of focal mechanism
for each seismogenic zone

Choice of maximum
magnitude for each cell

Seismic sources

Sites considered for each
source

Synthetic seismograms

Extraction of significant

ground motion parameters
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& Regional scale - Structural model

Regional Earthquake Seismogenic Focal
polygons catalogue zones mechanisms
|-D layered Magnitude discretization
anelastic structures and smoothing
Choice of maximum Choice of focal mechanism
magnitude for each cell for each seismogenic zone
Structural model Seismic sources

Sites considered for each
source

Synthetic seismograms

Extraction of significant
ground motion parameters
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& Regional scale - Structural model

Regional
polygons

|-D layered
anelastic structures

Structural model

Corso di Rischio Sismico e Vulcanico - Esercitazioni



e Regional scale - Structural model
6° & 10° 12° 14’ 16’ 18’ 20°
Regional Pol os that d f ffererUCtu lon,lat
polygons
|-D layered

anelastic structures

Structural model

[ |
6° 8° 3223 ﬁ"’é 14° 16° 18 20°

13.500 45.900
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Regional
polygons

|-D layered
anelastic structures

Structural model
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@ Regional scale - Structural model

depth(km) layer
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& Regional scale - Structural model

Regional
polygons

|-D layered
anelastic structures

Structural model
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Earthquake
catalogue

Seismogenic
zones

Focal
mechanisms
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Regional scale - Sources
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Earthquake
catalogue

Seismogenic
zones

Focal
mechanisms

Regional scale - Sources
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Earthquake

catalogue

Seismogenic
zones

Focal
mechanisms
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Regional scale - Sources
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& Regional scale - Sources
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magnitude for each cell for each seismogenic zone
Structural model Seismic sources

Sites considered for each
source

Synthetic seismograms

Extraction of significant
ground motion parameters

Corso di Rischio Sismico e Vulcanico - Esercitazioni



& Regional scale - Sources

Magnitude discretization

Seismicity —> | - Discretization —> 2 - Smoothing and smoothing
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& Regional scale - Sources

Magnitude discretization

Seismicity and smoothing

RERI LT @ Why do we do this!?

% ;'.‘.. :.50...:%‘%‘.%}':.. @ To account for mislocations of events in the catalogue
) f)éb_.::..'..'.:of .20. '.. @ To account (roughly) for fault dimensions
‘o3 '..OO Voot \ @ To account for the location of future events
© To be conservative...

Sources
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Regional scale - Discretized Magnitude
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Regional scale - Smoothed magnitude
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. Regional scale - Sources inside SZ
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Regional scale - Sources inside SZ
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Source definition - Radiation pattern

Love Rayleigh

vertical strike-slip

45° dipping strike-slip

' 45° dipping oblique slip
/45° dip-slip (normal)

(X; (h, ,a))) (X *(h, ,a))) vertical dip-slip

45° dip-slip (thrust)
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_ Source definition - Scaled point source

30
@ The moment-magnitude relation -
by Kanamori (1977) is used : ™
28 - -
@ At first synthetic seismograms are i
computed for a unitary scalar S
seismic moment (| dyn cm) :26: ) \\
& Then they are scaled for magnitude s . AN
in the frequency domain according < \\‘
to the spectral law by Gusev (1983) =z N
as reported in Aki (1987) ™
23 <
™~
EEEARS\\
22 =,
21
2o: |  ARLAAaRARS

-3-25-2-15-1-050 05 1 15 2
log (Frequency)

Corso di Rischio Sismico e Vulcanico - Esercitazioni



& Source definition - Scaled point source

O Source kinematic model

Far-field source time histories and their spectra.

“Displacement” far-field functions (arbitrary
scale) for the simulated case of mostly unilateral
rupture propagation

L) n - L) L) n L) L) n n
0 5 10 15 20 25 30 35 40 45

front time step 0.86 s, X, km P _;M'»Wf\/\“v\x “ﬂAz=I80°
2-dimensional final slip distribution over a source
rectangle, shown as a density plot (Mw=7.0). R .
/\;ﬂ V’\\,_/”—“H— i
Rupture front evolution was simulated / \
. . . P Az=0
kinematically from random rupture velocity field. :
o 5 10 1% 20 2l! 30 astlmEIAl:
E E
52? E25 £ 24
(Gusev, 201 1) i :
g5 g g
a S 23 8 22
52 2 2
523 3;922 ‘%21
;q E -2 -1 0 . 1 ?E—E -1 0 1
= leg, ,(f, Hz) o log, (f, Hz)
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e Example computation - Ground shaking
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e Example computation - Ground shaking
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omputation - Ground shaking
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s Regional Scale - Displacement

4 — 259005f0snsf0.ext.008592.pit
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anelastic structures and smoothing
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Choice of maximum Choice of focal mechanism
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Extraction of significant
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& Regional Scale - Velocity

Regional Earthquake Seismogenic Focal ; 'ﬂ%
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& Regional Scale - Acceleration
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de of Peaks from Time Series
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T of Peaks from Fourier Spectra
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e Velocity

Amplitude of Peaks from Time Series
(IHz) T of Peaks from Fourier Spectra
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Acceleration

o
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Amplitude of Peaks from Time Series

(IHz) T of Peaks from Fourier Spectra
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aCCeler aion (oA O)

e

Friuli, 6 May 1976 (North-Eastern Italy) Irpinia, 23 October 1980 (Southern ltaly)

_ ................ ................. TOLMEZZNS

0 5 10 15 20 25 i 3(0)
Ime (S
VERY complicated source model

Point-source inadequate to reproduce
duration, but peak value is OK

- 2 4 6 8 10 12 14 16
time (s)

Comparison with two grid nodes
close to the Tolmezzo station
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aCCeler aion (oA O)

e

Friuli, 6 May 1976 (North-Eastern Italy) Irpinia, 23 October 1980 (Southern ltaly)

5
e
E
5
B
m
i)
_ - . . . .
0 2 4 6 8 10 12 14 16 i 5 10 15 20 25 30
time (s) time (s)
Comparison with two grid nodes With a sequence of point sources the
close to the Tolmezzo station duration can be reproduced but this is

deliberately neglected since rupturing
process is not known a priori
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& Design Ground Acceleration (DGA)

@ To obtain an estimate of PGA, overcoming the | Hz limitation
chosen in the modelling, the shape of Design Spectra can be used

Response spectrum

4
A &.\@
[
0
©
) [}
3 /¥
o a /Y " Response
< ' spectrum (SA)
)
4 / / 7 y;
/ F Vi / / i
/ ’ 7 p , Natural period of
/ / / ¢y B v vibration
/ / s === /
/ / PO A l/
/ RN / y y:
o A / / / /
Z / z

Z b4
A A A /7

l Input
acceleration

@ Rule of thumb for a rough estimate of the resonance period:
T=1 s every |0 floors, but it strongly depends on the building
characteristics (type of construction, geometry etc)
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Design Ground Acceleration (DGA)

@ To obtain an estimate of PGA, overcoming the | Hz limitation
chosen in the modelling, the shape of Design Spectra can be used

e
~

] @ Design Ground Acceleration: =0.2 g
] —— EC8 -Soil A

— synt -Soil A

(@) —h
&) (0))
Lo

o o
N w
III!III'*_‘I‘III!III'

O
N

S (1)

o
—h

O
o

00 05 10 15 20 25 30 35 40 45 50
T(s)
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. Acceleration

H(O))

Amplitude of Peaks from Time Series DGA Extrapolated by Means of
(IHz) Design Spectrum
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Design Ground Acceleration (DGA)

& The procedure gives good results when applied to the case of
the Irpinia 1980 earthquake. The DGA predicted by the
modelling is similar the actual DGA obtained from recordings

1.4
1  Design Ground Acceleration: =0.4g — synthetic
1.2
1 — EC8 soil “A”
1 O—T'I —— Sturno NS
Sturno Z
— 0.8
=2
i

Irpinia, 1980: M = 6.9
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. Acceleration

H(O))

Amplitude of Peaks from Time Series DGA Extrapolated by Means of
(IHz) Design Spectrum
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Parametric Test on Source Mechanism

H(O)]

Automatic Average Expert’s Choice
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e Parametric Test on Source Mechanism

Automatic Average Expert’s Choice
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e Parametric Test on Structural Properties
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Catalogue

Parametric Test on Earthquake

©

CPTI - UCI
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e Parametric Test on Earthquake Catalogue
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e Intensity Scenarios
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Regional Scale - Homogeneity!

@ If seismogenic zones are not defined according to homogeneous

criteria, hazard results will be hardly comparable (source:
G S HAP) 12°W 8'W 4W 0 4'_'E 8°E
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|
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Fig. 2. Final distribution of earthquake source zones for the Ibero-Maghreb region, and epicenters of the generated
List of Significant Earthquakes with M = 4.5 from 1900 to 1989.
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- Regional Scale - Seismogenic Potential

@ If the earthquake catalogue is not complete even in the high
magnitude range, computations can be eventually performed
analysing the seismogenic potential of the active faults
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Regional Scale - Seismogenic Potential

@ If the earthquake catalogue is not complete even in the high
magnitude range, computations can be eventually performed
analysing the seismogenic potential of the active faults
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Regional Scale - Seismogenic Potential

@ If the earthquake catalogue is not complete even in the high
magnitude range, computations can be eventually performed
analysing the seismogenic potential of the active faults
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& Regional Scale - Future developments

@ Properly extend the computations to 10 Hz

@ Take into account the effect of lateral heterogeneities (2D and 3D
@ Detailed source model, with multiple hypothesis about the rupture
@ Further code optimization

@ Import of the results into a fast DB for data analysis
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& Local Scale - Introduction

@ Synthetic seismograms computed along selected profiles
@ Laterally heterogeneous structural models

@ Detailed source model

@ Cut-off frequency up to 10 Hz

@ Maps of ground motion amplification

@ Hybrid technique (modal summation + finite difference)
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Finite Difference

e %
LR
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Local Scale - Definition of Model

Modal Summation

~ o L * Source Absorbing boundary
- ] : : : : : - « Input for FD computations
- a Sites
Material Density Vp Qp Vs Qs
(g/cm3)  (km/s) (km/s)
[ ] Air 0 0 0 0 0
1.8 0.8 100 0.4 50

0.9 100 0.5 50
100 0.6 50

[ ] Sedl
[ ] Sed2 1.9
B Sed3 2.0 1.0
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Finite Difference
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Local Scale - Definition of Model

Modal Summation

~ Pt L * Source Absorbing boundary
/ —-=77 : o « Input for FD computations
Lo - s Sites
Material Density Vp Qp Vs Qs
(g/cm3)  (km/s) (km/s)
[ ] Air 0 0 0 0 0
1.8 0.8 100 0.4 50
0.9 100 0.5 50
100 0.6 50

[ ] Sedl
[ ] Sed2 1.9
B Sed3 2.0 1.0
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Modal Summation

Source
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Parameters file for program pfdglQ

test.spr
0

0
10.0
.50
.02

0
5.000
125.0
45.0
90.0
125.0
45.0
90.0
7.5

S

S S
S S
S

P PO OO0
S
S
S

SR REr R
[SENSIN SR RN

00

Modes for 1D structure
First mode to use (1=fundamental, 0=all)
Last mode to use (0=all)
Low pass filter cutoff frequency (xcutof)
Ratio between filter's max freq with unit response and xcutof
Low pass filter amplitude at cutoff
Interpolation for modal summation part
Source depth (km)
strike-receiver angle (SH modelling)

fault dip (SH modelling)
fault rake (SH modelling)
strike-receiver angle (P-SV modelling)
fault dip (P-SV modelling)
fault rake (P-SV modelling)

Source-2D model origin distance (km)

Generated FD model

Polygons with 2D part definition
Max number of grid points along x
Max number of grind points along z

Force an air layer of 5 grid points without topography (@=no, l=yes)
Min velocity (km/s) for grid definition (@=auto -> look for min Vs)

FD model length from 1st column of seismograms (km) (@=auto)
FD model depth (km) (@=auto)

Grid spacing (km) (@=auto)

dz multiplier (@=auto)

Depth where step along z changes (@=auto)

Number of absorbing points along x (@=auto)

Number of absorbing zones (@=auto)

Lowest Q for absorbing zones (@=auto)

Highest Q for absorbing zones (@=auto)

Geom. spreading (@=no, l=yes) for SH (suggested: @ far/short,1 near/long)

Geom. spreading (@=no, l=yes) for P-SV (suggested: 1)
Time window length (s) for 1D SH (@=auto)

Time window length (s) for 1D P-SV (@=auto)

Time window length (s) for 2D SH (@=auto)

Time window length (s) for 2D P-SV (@=auto)

Shift in origin time (SH)

Shift in origin time (P-SV)

Local Scale - Input Definition

Modal Summation

Finite Difference
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@ Local Scale - Input Definition

.....
°

Ad-hoc software dedicated to the digitization of the layer geometry and the definition of the layer
properties

XDigiMac File Edit Filter Data View “ a3 $ 3 T M« ™ G109 Tue0d24 = S OH Q
: () Color Picker

FY

L 254166 84 |

Pen Shape
EEEEE 1x1

(agdeluca250.pof.pict) Legend
| Descr. rRho er er er rQs

Air 0000 0000 0000 0000 0.000

Aterno depasits 1400 0430 110.0.. 0250 50.000
Megabrecce 2000 1560 220.0.. 0500 100.0..
Up. Lacustrine 1800 0860 220.0.. 0500 100.0..
Lo. Lacustrine 1800 1120 2200.. 0650 100.0..
Limestone 2450 4300 2200.. 2500 100.0..

x: 311 y: 319 X:0.8968 ¥:0.1913
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Modelling - Transverse Component

Distance along the profile (km)
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Modelling - Radial Component

Distance along the profile (km)
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Modelling - Vertical Component

Distance along the profile (km)
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- Modelling - Spectral Amplification 2D/1D

i@

Local model (2D)

Depth (km)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Distance along the profile (km)

Seismogram 2D el Response spectrum 2D ~N
Seismogram |D eyl Response spectrum 1D - 2D/1D

T Bedrock (1D)

Depth (km)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Distance along the profile (km)
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5 Modelling - Spectral Amplification 2D/1D

..‘:‘.0
°

Distance from the sourca (km)
Local mOdel (ZD) 6.0 6.5 7.0 75 8.0 85 9.0 9.5
® {Var FiSA 20/1D SAsY. FREE SURFACE l l ] ]
5 iz o) u
_ g 4_U J i
£ .= cl
£ » ]
g £ =)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Distance along the profile (km)
]
g
3
Seismogram 2D el Response spectrum 2D ~ :
Seismogram |1D el Response spectrum |D A
]
T E
Bedrock (1D) £
.:E: 0.0 ] ] Distance from the sourca (km) ] ]
e £
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 0.0 05 1.0 15 2.0 2.5 3.0 3.5
Distance along the profile (km) Distanca along the profile (km)

Corso di Rischio Sismico e Vulcanico - Esercitazioni



& Modelling - Parametric Tests
@ Source properties (depth, distance, focal mechanism, source
dimension and rupturing process)
@ Bedrock properties (Vp,Vs, layer thickness)

@ Local profile properties (Vp,Vs, geometry)
@ Other profiles
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Vertical Acceleration

Radial Acceleration

Transverse Acceleration
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Vertical Acceleration

Radial Acceleration

Transverse Acceleration
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& AQV Station - Highest PGA Recorded
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& AQV Station - Geologic Setting

SCHEMA GEO-LITOLOGICO DELLA PIANA QUATERNARIA I’AQUILA-SCOPPITO
GEO-LITHOLOGICAL MAP OF L'AQUILA-SCOPPITO QUATERNARY INTRAMONTANE PLAIN

Tallini et al.,
GEAM 2002, vol .

.0
Co LT L

o~

.\__;
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Vertical Acceleration

Transverse Acceleration

Radial Acceleration
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Depth (km)

& AQY Station - Test on Epicentral Position

Spectral amplification 2D/ID
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@ Local Scale - Engineering Analysis

%

@ The data set of synthetic seismograms can Palazzo Carciotti
be used and analysed by civil engineers for (masonry)
design and reinforcement actions, and
therefore supply a particularly powerful
and economical tool for the prevention
aspects of Civil Defence.

@ Evaluate the response of relevant man-
made structures, in terms of displacements
and stresses, with respect to a set of
possible scenario earthquakes

Model

ea
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2D profile preparation
or ground motion scenario modeling
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Range Totals: Distance Elev Gain/Loss: 386 m, m  Max Slope: 87. Avg Slope: 12.2%, -9.1%
250 m
200 m
50 m
100 m

I =

» Layers

‘Ell’lh Gallery » ‘

Franco Vaccari

vaccari(@units.it
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& From Google Earth to 2D profile

£

@ Look for the potential earthquake locations by checking the Database
of Individual Seismogenic Sources (http://diss.rm.ingv.it/diss/)

Istituto Nazionale di Geofisica e Vulcanologia

A4l Database of Individual Seismogenic Sources

Home Release Notes Downloads Tutorial Copyright/Disclaimer About Us Related Papers Links

Linkedm Hai sentito il terremoto? Hai visto effetti geologici del terremoto? Blog INGVterremoti

S 1.9} |

Start DISS 3 in the web

Start DISS 3 in Google Earth - Kml-Html
interface

Needs Google Earth® installed on your
computer

Only needs a web browser
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& From Google Earth to 2D profile

- o’
Iy
0
.,0.0a
o e
o.o

@ Download the .kmz file and import it in Google Earth

e 00 Google Earth
| ¥ Search D 20N @& & B - l.' b

Sign in
o
ﬁS}CSOOI 80vec Tolminka Sprlngs

ST CSU00. GEMmond= |dru:nlu NISTIYTarcento " (\?(}anj

Get Directions Mistory

(Kamnik

7/ @ 33.396157° N, 44.486926" E T'SI}QQI_\_SEQUFNS\\ )
: : (SAl?ofja Loka 1
“ {Domzale

.# LCividale del Friuli

IISOOI Idrija Y
“ 3 J'.“'. ;
'\\ SICSOOZ Tolmin-ldrija Ljubljanaﬁ ol

[ . ) R L
| v Places ' . ¥ : ! SICSOOS Cividale- Nova~Conca B
v @ DISS 3.1 CS065: Medea ~Idrua
v V43 DISS 3.1.1 Active Faults and Folds " : ¢ , c Py N o .
;l::_ll 1.1 - A(hvt Faults and Folds, a : = 5126 Medea . 8 \{rhnlka
M Active Faulls and Folds P 3 . \ \/ GOTIZI& o ! 4

» (VI Active Faults and Folds Labels p! Y
v V43 DISS 3.1.1 Individual Sources E * ,Cradwcadlsonzo G )
' b o “SAjdovscina
M3 Individual Sources
» WD Individual Sources Labels ) VR
v V43 DISS 3.1.1 Composite Sources g gy 1 { =
: ) Monfalcone Q«-
W Composite Sources Top " Qat e GR -
Vo Composite Sources by | -
» VD Composite Sources Labels -
/ 7 - x .
> B3 0153 2.1 Detued Sources . §ICS004: Branik-llirska Bistrica

1 + v 2 P - . ~Sezana

| ¥Layers Earth Gallery > Lignano'Sabbiadoro
¥ [== Primary Database = “f A \0"
» ¥ Borders and Labels BIblone‘o Trlestej\»
G Places g
» ™ Photos Q/ ; P
E= Roads Sre
» &3 3D Buildings
» A} Ocean
> ﬁ' Weather
»
»
»

q?ivka

P : llirska Bistrica &
‘\

#* Callery
& Clobal Awareness
=173 More

© 2014 Google
Image Landsat

-

Umag O " “Data SIO, NOAA, U.S. Navy, NGA, GEBCO G()O(%IC earth
<‘Bu' ¢
je

Imagery Date: 4/10/2013 lat 45.826097" lon 13.816535" elev 295m eye alt 126,94 km
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From Google Earth to 2D profile

Source Info Summary Commentary References Pictures

General information

5 oy Code SICS004
vd-Te ~ Name Branik-Ilirska Bistrica
e 2 e 1E5004: Branik-Ilirska Bistritate? Compiled By e
¥ Latest Update 29/04/2009
Parametric information
Parameter Qual. Evidence
Min Depth (km) 1 EJ Inferred from geologic and regional structural setting.
Max Depth (km) 12 E] Inferred from geologic and regional structural setting.
Strike (deg) 300 - 325 LD Based on geologic and geomorphological maps and data.
Dip (deg) 70 - 85 LD Based on geologic, structural and seismological data.
Rake (deg) 160 - 180 EJ Inferred from geological and seismological data.
Slip Rate (mm/y) 0.1-0.5 E] Calculated from geodetic and geodynamic data.
Max Magnitude Bz E] Assumed from regional seismological data.
(Mw)
Q-keys: LD = Literature Data; OD = Original Data; ER = Empirical Relationship; AR = Analytical

Relationship; E] = Expert Judgement

Source Info Summary Commentary References Pictures

. DISS3.1.1:Seismogenic Source SICS004 - Branik-llirska Bistrica "
COMMENTS
Source Info Summary Commentary References Pictures
The domain of active strike-slip deformation in NW and W Slovenia is positioned between the S vergent thrust
domain in the Friuli area of NE Italy and SW thrusting domain of the Dinarides. Earthquake and geology data in NE Number of references: 21
Italy indicate that the prevailing mechanism of deformation is thrusting on E-W oriented planes whereas dextral- Author Year Title Reference
reverse and purely dextral strike-slip displacements on NNW-SSE oriented planes occur further E and SE. The Constraints on the active tectonics of the
prevailing fault orientation in the Dinarides is in the orogen-parallel NW-SE direction. Earthquakes and geologic data Bechtold, M., M. Battaglia, D. ,,,q Friuli/NW Slovenia area from CGPS J. Geophys. Res., 114, B03408,
along these faults exhibit thrust focal mechanisms in the southern and central parts of the Dinarides, and dextral- C. Tanner and D. Zuliani :'_'easur"jme"tz al_“d three-dimensional 10.1029/20081B005638.
reverse mechanisms in the northern Dinarides. _ _ _ Ip=malgmeselIng:
?:f;hr'l '3' S'Eﬁg't‘:i"bg"" G H000 CAtalogue of Strong Italian Earthquakes,  Ann. Geofis., 43, 609-868, with
I M 461 b.C to 1997. database on CD-ROM.
Valensise and P. Gasperini
Bruckl, E., F. Bleibinhaus, A.
Gosar, M. Grad, A. Guterch, Crustal structure due to collisional and
P. Hrubcova, G.R. Keller, M 2007 escape tectonics in the Eastern Alps region J. Geophys. Res., 112, B06308,
Majdanski, F. Sumanovac, T. based on profiles Alp01 and Alp02 from the 10.1029/2006]B004687.
Tiira, J. Yliniemi, E. Hegedus ALP 2002 seismic experiment.
and H. Thybo
22‘2::; Er;'I, T;.r:deh;.n'GKnjterch 2010 Crustal structure and active tectonics in the Tectonics, 29, TC2011,
- G. R K, "' d,H .Th b ! Eastern Alps. 10.1029/2009TC002491.
Source Info Summary Commentary References Pictures - - Keller and H. Thybo
Number of pictures: 4
Picture Title
Figure 01 - Geological map of central western Slovenia
Figure 02 - Map of focal mechanism solutions for the Southern Alps
Figure 03 - Recorded historical and instrumental seismicity for the region of NE Italy and W Slovenia
Figure 04 - Regional cross-sections
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- From Google Earth to 2D profile

Import a geological map

.’ Google Earth File Edit View Tools Window Help

8 0 0 | Folder 38N
Eesach Placemark %8P
h
‘ search | pth 0%T
ex: Restaurants Polygon 0 ¥GC
Get Directions History Model 0 8M
Tour

Photo
Image Overlay

Network Link

® Google Earth File Edit View Tools Add Window Help
000 Google Earth
¥ Search D i ] <) | & | B | BS

[ ] — ) stituto Nazionale di Geofisica € Vulcanologia
== c tabase of Individual Seismogenic Sources

ex: Restaurants

Get Directions History

Name: Untitled Image Overlay

CDutovlje
Link: |

Transparency:

”~
Clear

& Sez
_sgiaSezana

o

_ View  Altitude = Refresh  Location |

(bpicina

|+ el X
Add link... Add image...
¥ Places
v —& My Places
» O Sightseeing Tour
Make sure 3D Buildings Google Earth
layer is checked
S Profilo Rive <> ][z = R m + | [ £ GoogleEarth ;] @
» g &;gomamo - Cattinara ——— . 3.1.1.kml
. (= vBook 3 _ ajpg N
‘/gaQISS_LLl X ) Ho Geologia 10000.kmz ¥
v DISS 3.1.1 Active Faults and Folds (M gs10000jpg | 2%
DISS 3.1.1 - Active Faults and Folds, & xp Jes B g510000j0g
. i i T __ gs10000ProTS.jpg o "
2 © StructuralMap.kmz 8y
VO Active Faults and Folds ' -
» VO Active Faults and Folds Labels Al UniTS-Alkmz =%
y VS DISS 3.1.1 Individual S (] XeRis UniTS-fv.kmz
@} tocvac UniTS-sg01.kmz
D locvac UniTS-sg02.kmz . )
VO Individual Sources &5 Deskiop UniTs-5g03.kmz o Jg:[??:g.,:g
» VD Individual Sources Labels . ¢
- . & oMG Size 4.6 MB
y @ | h m il BRYADORCoRE 1 5/2/04 3:33 PM
QM |+ |+ &
| (5 Documents stopened 5/2/04 3:33 PM
¥ Layers Earth Gallery » ) Pictures Dimensions 5620 x 5250
¥ [=J& Primary Database ? LRI
» (¥ Borders and Labels e
B Places
» | _|® Photos New Folder Cancel
E= Roads
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& From Google Earth to 2D profile

’ ¢

Google Earth - New Image Overlay

- ..‘_0

800

e
y

e »

Y
Name: |Geo l { - -0k

i A
Link: la e Geodinamica/2013/UniTS/GoogleEarth/gs10000.jpg | Browse... | fa|conei3;zh‘

L]
Transparency:
Clear ; Opaque

_ View  Altitude Refresh Location |

| Add link...

Add image...

[ Cancel | (06
y/

Rotate Resize Drag
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& From Google Earth to 2D profile
& Main keyboard shortcuts in Google Earth
@ N (North) orient the view to the North
@ U Up) view from above
@ arrows pan the map
@ shift-arrows rotate/tilt the map
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800 Google Earth - New Path

N

+ + |\~ +| g
O H o) @] 1 o )
+ AR y
’ N ' YAdd Path [ — [PDEsEription| Style, Color  View | Altitude = Measurements |

| Addlink... || Addimage... |

| Cancel | [ OK |

000 Google Earth
¥ Search ‘ E

‘ ‘ Search 1

ex: Pizza near Clayville, NY

Get Directions History
¥ Places ‘
v [—& My Places

V&% Demo
| B Sightseeing Tour
Make sure 3D Buildings
layer is checked
[ & Profilo Rive
[_(®) Campo Marzio - Cattinara
» [ B3 uniTs-All
» | & DISS 3.1.1
v &3 Geologia 1:10000
| &2 Mappa 1:10000
| &% Profilo D-D'
» [ B3 StructuralMap
> B Misc
| B Temporary Places

(m]| IR ENRY K

» Layers [Earth Gallery > | ¢ ’ fo N ‘ L | imagery-Date}9/16/2008! - lat 456590485 lon" 13:782687°, elev’s 68:m . -eyesalt 4 4.55 km
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e From Google Earth to 2D profile

Get the elevation profile

.’ Google Earth File Edit View Tools Add Window Help
e 00

¥ Search

} l ‘ Search ‘

ex: Pizza near Clayville, NY

Get Directions History

¥ Places ‘
¥ [=)&S My Places

Vs Demo

» [ED Sightseeing| Add
Make sure 3| Cut

layer is chec|
[ &% Profilo Rive Copy
[ [®] Campo Marz Delete
» | B2 UniTS-All
» [ & DISS 3.1.1
v [ Geologia 1:1  Save Place As...

‘:‘Q@ Mappa 1:1  ghare with Google Earth Community
[ ki Profilo D-I  prmail...
» [ |E3 StructuralMa
» [ B2 Misc
[ |22 Temporary Pla

®00 Google Earth
¥ Search ‘ E ‘tﬂpﬂ S\v/l@f\ ‘@ . ‘E

‘ Search

ex: Pizza near Clayville, NY

Rename

Get Directions History

¥ Places

¥ [=)& My Places
[ZI.T, Demo
» [ JED Sightseeing Tour
Make sure 3D Buildings
layer is checked
[ \&% Profilo Rive
[ (®) Campo Marzio - Cattinara
» (B3 UniTS-All
» ()& DISS 3.1.1
¥ [ 3 Geologia 1:10000
[/ Mappa 1:10000
[k Profilo D-D' i
» [ JED StructuralMap
» [JED Misc
[ JE2 Temporary Places

Snapshot View
Show Elevation Profile

Get Info

JQeogleeart
¥y 8 « 4

:
9716/2008 lat 45.663860° lon 13.791364° elev 160 m ‘\eye alt 7.06'km

Tt
ATRT

Graph: Min, Avg, Max Elevatio 318 m
Range Totals: Distanc 3 Elev Gain/Loss: 385 m, 21.9% Avg Slope: 12.0%, -9

(@]l |+[+][s']]

» Layers ‘Ear(h Gallery » H

@ Check for possible errors, to be later corrected in XDigiMac
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@ Get a screenshot of the elevation profile (cmd-ctrl-shift-4)

@ Launch XDigiMac

@ Create a new tablet (cmd-N)

@ Adjust the proposed tablet size if necessary

&) Paste the screenshot into the Tablet

©00

™M™ piLo

Graph: Min, Avg, Max Elevation: 5,97, 318 m

Range Totals: Distance: 3.75 km

(ETIUUE =

» strul10113.png 0 Downloads

 sullilldpng g irdrop
sl 10141prg é .

E strul10142.png

, ﬁKeynutes
| oo

Elev Gain/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

== Apr27, 2013 351

Apr 27,2013 3:51PM 189KB ,
Apr 27,2013 3:51PM 36766
Apr 27,2013 351 PM 19268~ ‘

[
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©
o

©
e
°
e
“
.
o
L

.
deas’,
o L3

@ Main elements of XDigiMac user interface

color selector
\ Color Picker
JOO00»

| pointer (0) y W _FHENEI | €<———— RGB components
7| color picker (C) P REEE sx3
4| draw (D) CImER
£ line draw (L) current St color being picked
& Aill (F) color with color selector
.*| point digitizer (T)
3| polygon digitizer (P) pen shape
property
add layer definition
export library
import library
® OO0 Untitled-3 ‘ delete property
WM™ |piLio
w auto-legend picture 7
calibration labels
rotation overplot
digitization
area
coordinates
pixel  true current
j \ color

x: 190 y: 61 X 0.6344 Y: 01020 |

Corso di Rischio Sismico e Vulcanico - Esercitazioni

¢ From Google Earth to 2D profile

Lens 11 X

)osition

unique colors

!

Il

Color

| mim

4 items

Descr.
Sedl
Sed2
Sed3
Sed4

Vp

demo Legend

Qp

220
110
220
220

oo
wuro

Magn.

100

100
100

Factor:

sz +1

| Cancel | [ OK |
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- From Google Earth to 2D profile

Lens 11 X

@ Give a uniform color to the profile

800 Untitled—4
B Mo
Graph: Min, Avg, Max Elevation: 5, 97, 318 m
Range Totals: Distance: 3.75 km  Elev Gain/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%
8 m
225 i
150 m
: \
|

26m

16.1%

15m : ) i aloo00 __Untitled-4
B MM Jpiio
" Graph: Min, Avg, Max Elevation: 5,97, 318 m
3 ! s 75 aln/Loss: 385 m, =722 m  Max Slope: 88.8%, ~21.9% Avg Slope: 12.0%, -9.0%
EAIIMyﬂles Range Totals: Distance: .75k Elev Gain/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0

strul10113.png 0 Downloads

trul10114, i
. strul10114png @ irop
strul10141png £ rtanhi
A stru110142.png ﬁxeynotes
i 414440 s

x:521 274 %:521.0000 Y: 274.0000

1600 Untitled-4

(Ol B ™M™ Jprio
Graph: Min, Avg, Max Elevation: 5, 97, 318 m
Range Totals: Distance: 3.75 km ~ Elev Gain/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

strul10104.png £ Aliy Files

strul10113.png 0 Downloads
|| strul10114.png @Airbrop

SULOULEG o i
A strul10142.png ﬁK "
= eynotes

Y VR

x: 609 y: 156 X:609.0000 Y:156.0000

15m

Sm

775 m } ki Skm 37

368 KB

L ay 12 Apr 27, 2013 35LPM
o ° ° ° = ] stru110]04png Eal My Files _ |
alibrate the digitizer & s 1
6 slrullllll4lpng € oownloads Apr 27, N13351AM 7K
u110141.png @ hirop Apr27, 013351M 19248
] ReFtaniini
Bl |
e 2
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& From Google Earth to 2D profile

»
»

®ae

@ Digitize the uniform polygon and read it in a new tablet

& XxpigiMac File Edit Filter [[RETEY View
| Points > i

Polygons > Save Current Set

: m = Save Current Simplified Set
Graph: Min, Avg, Max Elvation: 5,97, 318 m P I

Range Totals: Distance: 3.75 km  Elev Gain/Loss: NN
Recover All Polygons

Forget Last Polygon
Forget All Polygons

’

& xpigiMac [[J[ Edit Filter Data View

o 8 00 New... > L -
i (3= Open.. > WG 380
P Save > Library %L =
? Save As... > Polygon #R
— Import... >
ﬁ Close BW
i Revert To Original
" Revert To Last Saved
& Page Setup...
cr- Print... 8P 800 (temp.pof. pict)
us B MM JpiLio

x:514 y: 227 X:514.0000 Y: 227.0000 Y
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& From Google Earth to 2D profile

@ Import a geologic map int Google Earth, and adjust its size so that it fits
with the map

8 00 Google Earth
e | 0 [¥lolsiee] @& :

\
l ' ‘ Search | - %

ex: Pizza near Clayville, NY s

Get Directions History ’

¥ Places

v ()& My Places
Demo
» [ B2 Sightseeing Tour
Make sure 3D Buildings
layer is checked
[ %% Profilo Rive
[ (®) Campo Marzio - Cattinara
» B2 UniTS-All
» [ )& DISS 3.1.1
¥ [ 3 Geologia 1:10000
[ &3 Mappa 1:10000
[ 1% Profilo D-D'
» @El StructuralMap
> [ JED Misc s
[ /B2 Temporary Places

:Image’© 2013!DigitalGlobe =
gl ©82013 Google, /4

1

- %
g W
IS s

lat 45.657384° lon' 13.772645° elev. 9m  eyelalt) 5:32'km

Graph: Min, Avg, Max Elevation: 5, 97, 319 m
Range Totals: Distance: 3.75 km  Elev Gain/Le:

3119 m

250 m
200 m
150 m
100 m

50 m

P Layers ‘Earth Gallery > H 456 m e 1.5 km 2 ki

@ Move the cursor along the elevation profile to read the distance of the
geologic boundaries from the beginning of the profile, to be used in
XDigiMac when drawing the layers
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& From Google Earth to 2D profile

@ Draw the layers in the cross-section, and define the layer properties,
including the “air” layer that defines the topography

(temp.pof.pict)

O ™M™ JPio

(profile.pof.pict) Legend

Color | Descr. Rho Vp Qp Vs Qs

] Aria 0.000  0.000 0.000 0.000 0.000

— W Riporti 1.300  0.420 30.000 0.200 15.000

[ Flysch 2.000  1.800 100.000 1.000 50.000

= Arenarie 2,100 2.000 200.000 1.200 100.000

X748 v 355 % 20861 Y:0.0125 ‘ - Calcari 2,300 2.500 200.000 1.400 100.000
7 items

@ Digitize the layers and save the .pof file that describe the profile
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@ Measure the azimuth of the profiles, and distance from the fault

Coogle Earth
El N\ 0NN S| S B E & B < | b | B Sign in

-"“1 stituto Nazionale d cofisica ¢ Vulcanologia > e "“».\ 0
b-' Database of Individual Seismogenic Sources ' b

= 'I|- “\\ U o u_l\l\l LAY

4 \ 53
\_-\\ 3 _,_-,Y/ v\\g)

.y Komen

\ o oot §

! ™ TR
;o .C}‘uPostoma
7 ,‘{:v ‘:;J’ \

L2
J

Senozece Y )
OOSIC_%)\_Q%: Branik-Illirska.Bistrica

J

O Divaca - QPina

"

o Dolnja Kosafia

4‘/‘!

Image © 2013 DigitalGlobe
© 2013 Google

A L 4 US Dept of State Geographer % ||"Y; _
T iGN, e ¢ Google eartf
(O

~ Obrov

O llirska Bistrica
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Profiles: Strike-receiver angle computation

Fault strike N

N A Eicd N N
Campo Marzio - Dip. di Fisica (312°) 59° Profile azimuth
: Str-Rec 73° §
Distance along the profile (km) |4.5 km
. N
Fau:IBtI ;tol"lke A 14° Profile azimuth
Piazzale Valmaura - Via Weiss ( )
g >
‘ ‘ ‘ ‘ ‘ ‘ ‘ Str-Rec | 18°
Distance along the profile (km)
| 7 km
o . Fault strike N
Via Filzi - Via Weiss 5 A
(3 12 ) 75° Profile azimuth
< Str-Rec 57°
g >

T T T T T T T T T
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5

Distance along the profile (km) I 7 5 km

Universita degli Studi di Trieste - Corso di Sismologia e Geodinamica - AA 2012-2013



Depth (km)

Depth (km)

Depth (km)

Profiles: Strike-receiver angle computation

Fault strike

V. Lazzaretto Vecchio - Via S.Anastasio (312°)

0.0

0.2

0.4

N

4 40° Profile azimuth

Str-Rec 92° \

N

4  65° Profile azimuth

0 1 2 3 4 5 6
Distance along the profile (km)
4.5 km
Fault strike
(o)
Piazzale Valmaura - Cattinara (312°)
Str-Rec 67°
3 4 5 6
Distance along the profile (km) |6.5 I(m

Fault strike
(312°)

Campo Marzio - Cattinara

Str-Rec 32°
31 km

Distance along the profile (km)

N

A

100° Profile azimuth

Universita degli Studi di Trieste - Corso di Sismologia e Geodinamica - AA 2012-2013
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From Google Earth to 2D profile

& Complete the parameter file for 2D hybrid computations

Parameters file for program pfdgl3 (v0002)

bedrock.spr Modes for 1D structure
0 First mode to use (1=fundamental, 0=all)

0 Last mode to use (0=all)

10.0 Low pass filter cutoff frequency (xcutof)

.50 Ratio between filter's max freq with unit response and xcutof
.02 Low pass filter amplitude at cutoff

1 High pass filter (0 no, 1 yes, 2 auto)

0.5 Lowest frequency in Hz with unit response

0.9 Ratio between cutoff and lowest freq with unit response
0.00 Amplitude at cutoff

0 Interpolation for modal summation part

8. Source depth (km)

32. Strike-receiver angle (SH modelling)

80. Fault dip (SH modelling)

170. Fault rake (SH modelling)

32. Strike-receiver angle (P-SV modelling)

80. Fault dip (P-SV modelling)

170. Fault rake (P-SV modelling)

31. Source-2D model origin distance (km)

5.5 Magnitude

1 Source (l=point, 2=extended)

none File with source spectrum (only for extended source)

cmca Generated FD model

cm-ca.pof Polygons with 2D part definition

2800 Max number of grid points along x (max 2800)

2000 Max number of grind points along z (max 1000x1000)

0 Force an air layer of 5 grid points without topography (0=no, l=yes)
0.0 Min velocity (km/s) for grid definition (0O=auto -> look for min Vs)
0.000 FD model length from 1lst column of seismograms (km) (0O=auto)

0.0 FD model depth (km) (0O=auto)

0.000 Grid spacing (km) (0O=auto)

8 dz multiplier (0=auto)

0.000 Depth where step along z changes (0=auto)

0 Number of absorbing points along x (0=auto)

0 Number of absorbing zones (0=auto)

0 Lowest Q for absorbing zones (0=auto)

0 Highest Q for absorbing zones (0=auto)

1 Geom. spreading (0=no, l=yes) for SH (suggested: 0 far/short,l near/long)

1 Geom. spreading (0=no, l=yes) for P-SV (suggested: 1)
20 Time window length (s) for 1D SH (0=auto)

20 Time window length (s) for 1D P-SV (0=auto)

20 Time window length (s) for 2D SH (0=auto)

20 Time window length (s) for 2D P-SV (0=auto)

0 Shift in origin time (SH)

0 Shift in origin time (P-SV)

Seismograms

0 Model origin-first calculated seismogram distance (*) (0=auto)

0 Grid points between seismograms (0=auto)

0 File with indexes of seismogram to plot (0=plot all seismograms)

0 Plots the seismogram of the bedorck (0=no, 1l=yes)

0 File with ordinates of user's points to plot (0=no ,filename user's choice)
3 Computes aver and max spectra (0=no,l=only each comp, 2=only global, 3=both)
0 File name of the normalizing spectrum (0=no,filename=file with spectrum)

0 Index of user seismograms to use as ref spectrum (0=no, must be from 1 to 4)

1 Write cntl files (l=yes, 0=no)
1 Write script files (1l=yes, 0=no)
0 Grid

programs used (in order: syl, syr, sylvdv, syndv, finit, finray)

syl0048.out
syr0048.out
sylvdv80.out
syndv80.out
finit80.out
finray80.out

Comments

(*) D*** (km): distance of the first site from the model origin
(D.20: .200 km from the model origin)
P*** (-) : number of grid steps from the model origin to the
first site
(P20: grid step of .010 km --> distance of .20 km)

columns---> ms ms+1l ms+2
*| * * * |*
adsorbing *| * * * | * 2D model
zone *| * * * |*
*| * * * |*
ms : lst column of input seismograms

ms+1l: 2nd column of input seismograms
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