Local earthquake tomography (LET) scheme
LOTOS code (version 12)

Brief description of workflow
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Structure of the LOTOS code:

Root folder:

DATA folder
contains all the
initial and
computed data
files

LOTOS_11_release

*Total Commander XP | GAP__ 280 |

dASCIENCEALOTOSANLOTOS _1TWLOTOS_11_release\™ ™

PROGRAMS
folder contains all
the programs
(source and exe
files)

E | all_areas

ﬂ START
jmnd&l

| preview_key

<DIR> 21.03.2011
<DIR> 21.03.2011
<DIR> 21.03.2011 08:
174 20.03:2011 21:16 a—
53 20.03.2011 11:50 a—
26 20.03.2011 22:16 a—
1 18.02:2009 11:49 a—




Data structure (2-step hierarchy):

LOTOS_11_release | *Total Commander XP | GAP__280 | Dnmina:ls
d-\SCIENCE\LOTOS\LOTOS_11\LOTOS_11_release\" *

<DIR> 21.03.2011 08:20 —

DATA <DIR> 21.03.2011 08:25 —
) <DIR> 21.03.2011 08:20 —
“all_areas dat 174 20.03.2011 21:16 a—

dASCIENCEALOTOS\LOTOS_11\LOTOS_11_release\DATA\" * [#][+]
Hran Tun |LPasmep Hara A
sttt <DIR>  21.03.2011 08:25 — mﬁ1
C)GEO_DAT <DIR> 21.03.2011 08:26 —
C)XYZ_DAT1 <DIR> 21.03.2011 08:25 —

Area folders
Each AREA contains one initial dataset and may include
many real or synthetic models.

Names of AREAs consist of

"
Structure of data: 8 characters !!!

folders, initial data and
parameters



Data structure (2-step hierarchy):

LOTOS_11_release | “Total Commander XP | GAP__280 | Downloads

dASCIENCEALOTOSANLOTOS _1TWLOTOS_11_release\™ ™

(#](=]

<DIR> 21.03.2011 08:20 —

DATA <DIR> 21.03.2011 08:25 —
I <DIR> 21.03.2011 08:20 —
“all_areas dat 174 20.03.2011 21:16 a—

dASCIENCEMLOTOSNLOTOS 1TWLOTOS_11_release\DATA\" "
Tun || Pasmep Harta

[x)(=]

=

............................................................................................................................. <DIR> 21.03.2011 08:25—
<DIR> 21.03.2011 08:26 —
<DIR> 21.03.2011 08:25 —
d-\SCIENCE\LOTOS\LOTOS_11\LOTOS_11_release\DATANGEO _DAT1V|#
Area folders | s Tun |l Pasmep Nata AT
S <DIF>. 71032011 08:26 —
[C)BOARD_N1 <DIR> 21.03.2011 08-26 —
[jinidata <DIR> 21.03.2011 08-24 —
[Cymap <DIR> 21.03.2011 08:24 —
| CMODEL_01 <DIR> 21.03.2011 08:26 —
C)SMILE_D1 <DIR> 21.03.2011 08:27 —
Structure of data: _ |config bt 780 20.03.2011 13:30 =-
L lsetver dat 487 10.02.2011 10:31 -
folders, initial data and " |sethor dat 195 11.08.2009 17-27 -a-
parameters “




Data structure (2-step hierarchy):

LOTOS_11_release | “Total Commander XP | GAP__280 | Downloads

dASCIENCEALOTOSANLOTOS _1TWLOTOS_11_release\™ ™

(#](=]

<DIR> 21.03.2011 08:20 —

DATA <DIR> 21.03.2011 08:25 —
) <DIR> 21.03.2011 08:20 —
“all_areas dat 174 20.03.2011 21:16 a—

dASCIENCEMLOTOSNLOTOS 1TWLOTOS_11_release\DATA\" "
Tun || Pasmep Harta

[x)(=]

AT[:lﬁ1
<DIR> 21.03.2011 08:25 —

<DIR> 21.03.2011 08:26 —
<DIR> 21.032011 08:25 —

Area folders

dASCIENCEALOTOSALOTOS_11\LOTOS_11_release\DATAMGED_DAT1V| #

[ — Tun |Pasmep ata £

<DIR>  21.03.2011 08:26 —

= Folders with models (real or ~ '3-201108:26 —

g'"a synthetic). Any number of :gggﬂ gg;;::

|] cmoDEL 0> 'Mmodels is allowed. 3.2011 08-26 —

_ SMILE_ 0T > 3.2011 08:27 —

Structure of data: _|config Model name consists of 8 32011 13:30a-
. |setver " 2.2011 10:31 =
folders, initial data and “jmm symbolsiti e +..JB2009 17:27 2

parameters “




Folder with initial data:

[ | Vs

dASCIENCEALOTOSNLOTOS_11\LOTOS_11_release\DATANGED_DAT1V EI

Tun || Pasmep ara Ar

<DIR>
=DIR>
=DIR>

21.03.2011 08:26 —
21.03.2011 08:24 —
21.03.2011 08:24 —

i g;‘;ﬁ?—ﬁ d-\SCIENCEALOTOS\LOTOS_11\LOTOS_11_release\DATANGEO DAT1\
config Wran Tun || Pasmep Nata

lsctver e <DIR> 21.03.2011 09:41

~ |sethor N dat 161 272 21.01.2008 16:00

| Model folders | s T daf 564 181012008 7317

Structure of data:

Initial data

folders, initial data and

parameters



Initial data files:

dASCIENCEAMLOTOSMLOTOS_11ALOTOS_11_release\DATANGE(

[ Msm e Tun ||Pasmep flata
4t <DIR> 21.03.20

<DIR> 21.03.20
<DIR> 21.03.20
<DIR> 21.03.20

G MODEL_01 d-\SCIENCEALOTOS\LOTO!
)SMILE_D1 —
wmiig
szetver
~|sethor
“ Model folders

stations

Initial data

Daiin  [paexa
-¥1.12708
-7¥1.089300
-71.827088
-70.97700
-70.91008
-70.84300
-7o.71700
-7B.63300
-70.55008
-71.80000
-71.70000
-71.61708

B4 Lister - [DASCIENCE\LOTOS\LOTOS_114L0TOS_11_release\DATA\GEO_DAT1\inidata\stat_ft.dat]

Bug Cnpaska

-18.63300 1.00880088
-19.317088 1.00880088
-208.80088 1.008080
-28.667008 1.000080
-21.317808 1.0080080
-21.93388 1.0008080
-19.633080 1.00880088
-28.283088 1.008080
-208.96708 1.000080
-19.63300 1.0000080
-208.283080 1.0080080
-28.967808 1.0008080

longitude ___ latitude ___ depth

Number of line
corresponds to the
number of station

Here all stations
are 1 km below
sea level

-78.18384
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25.
43.
13.
24,
19.
4.

313
35048
98528
87848
84158
6771
a8391

8.231387

14.
15.
26.
14.
27.
28.
M
21
22.

25.
Ly,
14,
24,
22.
39.
3a.
2.
21
37.
18.
32.
15.
27.
23.
39.

26471
32837
55876
31978
4261
B4849

.3894690
L7189

697490

25
1727
Sheiy
10538
42953
75151
39725
L1859
68230

69525

57591
f1232
39684
83802
L3162
a1083
85338

7.4729087

13.

Eh
1
28.
49,
18.
Eh |
28.
35.
23.
La.
17.
Ia.
A

51934
87

.83058

18392
L9355
32567
328089

183

L4825
396086
4798
L2942
68789
62856
ARART

.930688

.368088

49088

16

18

19

Picks and
events




File With events and piCkS: -70.18384 —29.9:]';‘59 25_353?;:-93“““ 16
inidata/rays.dat

1 43.90528

8 13.87848
2404158
19.677M1

L= = -

L I - - -

Event line: 2 231287
longitude latitude depth N picks per event
_?ﬂ'lgggaoooooo_oi:[oi'oqﬂo?;quooooooogoao'ogoaoﬂoﬂoﬂ 1ﬁ
f 1 11 250 . 2o 008 o
. 2 11 43.99528 . . .
: " 8 13 87840 : Block WI’[!’] p.ICkS (hgre § 18
5 2 8 24_@G4158 : 16 picks indicated in
° 1 3 19.67791 s+ source line)
° 2 2  34._088391 -
e 1 9  8.231387 « 1 column: phase
: 2 9 14.26471 ¢ indicator (1-P and 1-S)
. 1 4 15.32837 : .
. 2 4 26.55076 . 2 column: station
o 1 5 1431978 * number (line in
. 1 2 27.74261 s f
. 1 6 20.04849 . stat_ft.dat) b .
. 1 18 31.38969 + 3 column: travel time
. 1 12 21.47189 .
:....j...........?....EOEQ-Qﬁ.g.?.!I..g......:
-70.29182 -20.40950 25 36000 18
1 18 2% .71727
2 18 4454814 Picks and
1 3 14.18538 events




Visualization

parameters:

d:\SCIENCE\LOTOS\LOTOS_11\LOTOS_11_release\DATA\GEO_DAT 1\ #
[ o —— Tun [|Pasmep flata - Visualization parameters
X <DIR> 21.03.2011 08-26 — - :
.......... e AFiﬁ_H'I ™~ T T are defined in the AREA
Cjinidata <DIR> 210320110824—| folder and are same for all
ymap <DIR> 21.0320110824—  MODELS
CJMODEL_01 <DIR> 21.03.2011 08:26 —
01 <DIR> 21.03.2011 08:27 —
b 780 20.03.2011 13:30-a-
< dat 487 10.02.2011 10:31 -a-
dat 195 11.08.2009 17:27 -a-
|

= = | g2 |
100 %

Lister - [D\SCIENCE\LOTOS\LOTOS 11\LOTOS 11_release\DATA\GEO DATI\setver.dat]

Qaiin Mpaska Bwa Cnpaexa

2 Number of different sections

-70_82538797F -22.55326057 -71._.14119379 -18_15829857

=71 . 8090807472, 204519256383 70119017599, -19.37165082746
48 distance from section for visualization of events

2 ax

@ 8@ 2 zmin,zmax ,dz

ca HMarks for indication of position of section

8 Distanse to the nearest node

8 Smoothing factor

1 If 8, no sources are visualized

21 horizontal section and PS to show the location of profiles
g.8s @.0% dfi,dtet: shift for marks

== =]
100 %

(%3 Lister - [DA\SCIENCE\LOTOS\LOTOS_114LOTOS_11_release\DATAVGEQ_DATI\sethor.dat]

Paiin [Npaska Bwg Cnpaseka

4 Humber of sections

18 28 38 49 Depths of sections

-1.2 1.5 8.83 -2.8 2.8 8.83 fit1, fi2, dfi, tet1, tet2, dtet
8 distance from nearest node

[§] Smuuthing factor1 Humber of summary

E=SEcn -

100

Lister - [DASCIENCE\LOTOS\LOTOS_11\LOTOS_11_release\DATA\GEO_DATI\config.be]

®aiin Mpaska Bwa Cnpaexa

*xkxxx AP UIEL 3€3:3%3%3e:e%x3x

408 600 size in pixels for horizontal section
8.5 8.5 ticks on axes for horizontal sections
xxx%%x%% UERTICAL SECTIOH x*x:xxxxxxxx

8 288 size in pixels for vertical section
25 28 ticks on axes for vertical sections
*xxxxxx PLOTS WITH 1D UELOCITIES 2%

588 508 size in pixels for the 1D models

29 Limits of P and § velocity distribution
-60 @ Depth limit

8.5 10 ticks on axes for 1D velocity plot

*x¥¥x%% SCALES *¥:E:E%¥EER

blue_red.scl scale for velocity anomalies

-168 18 diapason for velocity anomalies, %
blue_brouwn.scl scale for Up/Us

1.6 1.9 diapason for Up/Us

rainbow _small.scl scale for absolute Up

4.8 8.5 diapason for absolute Up

rainbow _small.scl scale for absolute Up

255 diapason for absolute Up




Model parameters (real case):

d:\SCIENCE\LOTOS\LOTOS_11\LOTOS_11_release\DAT|
| Vs

S D 5]
(C)BOARD_NT <DIR> 21,
jinidata <DIR> 21.

<DIR> 21/

dASCIENCEALOTOSNLOTOS_ 11\

I1

—— Vp/Vs ratio
tﬁ Lister - pumysierieeiL | ua\LDTDS_II\LLDTDS_H: Feled
paeka Buwg Cnpaeka
1.7 Ratio wp/us
-1.088 4.3 2.22 .
6.000 5.5 3.26 Starting 1D
12.008 6.7 3.67 velocity
15 .00808 6.8 3.96
35 . 000 8.1 h.42 model.
4 _088 8.3 L.5h4
184 .4888 8.4 L4 _af
124 .08808 8.45 L. 62
154488 8.5 L. 66
LBG.000 9.830808 .88

depth, km.  Vp. Vs (only used if Vp/Vs in

18t line is zero)

ﬂ MAJOR_PARAM.DAT - AkelPad

®ain Mpaeka [Mowck Kogwpoekw Hactpoiikw Cnpasxa
-
GENERAL INFORMATION :
KEY 1: REAL; KEY 2! SYNTHETIC
KEY 1: Wp and Vs; KEY 2: Vp and Vp/Vs

KEY 2:
1-yes])

1
0 KEY 0: all data, KEY 1: odd events, even events
1

Ref. model optimization (0-no;

AREA_CENTER :

-71 -20.5 center of conversion to Xy ThIS flle |nC|Ude
oRIEhTATmr.somes ............................................. a” parameters
4 number of grids

0 22 45 67 orientations ? that Control the
1DMGDE|_PARAMETER5 ................................................. |nvers|on

2 Iterations for 1D inwversions

100 2.5 Zmin, dzstep depth step 1 WorkﬂOW

11 300 dsmin, dzlay,zgrmax : par

5. dz_par, step for parameterizatit

0.2

6. 9. sm_p,sm_s

0.0 0.0 rg_p,rg_s
10 10 1 w_hor ,w_ver ,w_time

The parameters

300 LSQR iterations .

0 nshar

L D are grouped in

2 2 22t 2 22 - 22 2 2 22 F 22 2 2R 2222222222222 2 £ 2 rUbrICS' The order
INVERSION PARAMETERS : Of r briCS Can be
40 1 LSQR. iterations, iter_ma

1 1. weights for P andq‘:‘ models in tlhe upper u

0.7 1.2 Tlevel of smoothin P, S and crust

0.0 0.0 regularization 'Ievg'lr:{ﬁ', S and crus%j Changed

0. 0001 0. 0001 weight of the station cor

2.0 wz t_hor

2.0 wZ t_wver

1.0 wZt_time

The order of lines

Parameters for location in 1D model using ref
and data selection:

within each rubric
should be
LIN Loc para 5 er of recorss | TESPECTE

100 km, maximum distance to nearest station

157 S max resid with respect to P max resid

100 dist_Timit=100 : within this distance the weight is equal
1k n_pwr_dist=1 : power for decreasing of W with distance
30 ncyc_av=10

! For output:
30

bad_max=30 : maximal number of outliers

0.05 maximal dt/distance

30 distance Timit

10 Freguency Tor output printing

3 Number of different arids

1| m

1:1 Becraeka Windows-1251 (ANSI)

m

A

1 o |

Lo B o O O R T




Model parameters (synthetic case):

dASCIENCEAMLOTOSNLOTOS_11MLOTOS 1 1_relme\DhTh\EEﬂ_D.ﬁT1TE|

il | Wiran Tun |LPasmep Mata AT
-‘.; ..................................................................... {DIH} ..... 21['32“11 I]EEE -
I BOARD_N1 <DIR> 21.03.2011 03:26 —
Iinidata <DIR= 2103 2011 08-24

Besides two files MAJOR _PARAM.DAT and ref_start.dat, additional files and one
folder “forms” are included:

ref_syn.dat: 1D basic velocity distribution for the synthetic model (same format as
in ref_start.dat)

anomaly.dat: file with the description of anomalies

noise.dat: definition of noise (if not presented, the data are noise free)



Run calculations for selected model(s):

LOTOS_11_release “Total Commander XP GAP___ 280
dASCIENCEALOTOSMNLOTOS 1 TNWLOTOS_11_release\™ ™

For example, we
wish to run 5

tomographic A
iterations for <DIR> 21.03.2011 08:20 —

<DIR> 21.03.2011 08-25 —
model MODEL _01 BOGRA <DIR> 21.03.2011 08:20 —
from area 174 20.03.2011 21-16 -a—
GEO DAT1. TSTAF 53 20.03.2011 11:50 a—

- E 26 20.03.2011 22-16 -a—
We include the | preview \ke 1 18.02.2009 11-49 -a—
corresponding

information to Root folder:
all_areas.dat

The format Lister - [DASCIENCE\LOTOS\LOTOS 114LOTOS_ 11 WORK\all_areas.dat]
should be .

@awn [lpaska Bwg Cnpaeka
respected

1: name of the area (any 8 characters)
,Anyrunnberof 2. name of the model (any 8 characters)
: 3: number of iterations
models in the
. . € 3E 36 36 36 36 36 36 36 36 36 3636 36 36 36 36 363636 36 36 36 36 33636 36 36 36 36 63636 36 36N
following lines can GEO_DAT1 MODEL_81 5
be defined




Run calculations for selected model(s):

LOTOS_11_release *Total Commander XP GAP__ 230

Run the file dASCIENCEALOTOSALOTOS_11\LOTOS_11_release\" *

START.BAT,

and the console ' <DIR>" 21.03.2011 08:20 —
will appear <DIR> 21.03.2011 08:25 —

<DIR> 21.03.2011 08:20 —
174 20.032011 21:16 a—

53 20.03.2011 11:50 a—

26 20.03.2011 22:16 a—

1 18.02:2009 11:43 a—

Root folder:




Console with the
execution of the
program:

This workflow
corresponds to real
data inversion.

Stage 1: compute
the table of
reference times
corresponding to the
starting 1D model

Stage 2: rough
location of sources
using tabulated
travel times. Grid
search allows
locating the sources
very robustly

E=2=-3--1--1--1— I — N — . |

:~8CIENCE~LOTOSLOTOS _115~LOTOS_11_WORK>cd PROGHAMS
:~8CIENCE~LOTOS%LOTOS _11~LOTOS_11_WORKAPROGRAME >cd O_START
:~SCIENCESLOTOSLOTOS _115~LOTOS_11 WORKSNPROGRAMES0_START >cd START
:\SCIENCE\LOTOS\LOTOS_i1\LOT03_11 WORKSPROGRAMSSO_STARTSTART >start .exe
suhdirectory or file MP_filesstmp already exists.
subhdirectory or file ..\..\..\TMP_flles\hur already exists.
subdirectory or file ..., ANIMP_filessrays already exists.
subdirectory or file ..~..%..“\THP_files~1D mod already exists.
subdirectory or iile e oML MTMP_filesswert already exists.

n_ar=

DATASET : GEO_DAT1 MODEL:MODEL_@1

key_fti1_xy2= 1 kref= 1

1 file{s> copied.

EOMPUTIHG TEE REEERENCE THE%E WITH THE STARTING 1D MODEL

omputing the reference tabhle:

ar=GEO_DAT1 md=MODEL_D1 Stage 1
nref= 10

i= 10 == 2. 000000 ips= 1 nref= 160
i= 10 == ? . 000000 ips= 2 nref= 160
i= 20 == 19 . 000DO0 ips= 1 nref= 153
i= 20 == 19 . 00000 ipe= 2 nref= 154
i= o == 37 . 00000 ips= 1 nref= 253
i= o == 37 . 00000 ips= 2 nref= 253
i= 40 == 66 . ODOOD ips= 1 nref= 281
i= 40 == 66 . D0DO0 ips= 2 nref= 281
i= Lo == 116 . DDOD ips= 1 nref= 284
i= L0 == 116 . 00O0 ips= 2 nref= 285
i= 6l == 166 . 0000 ips= 1 nref= 285
i= 6l == 166 . 0DO0 ips= 2 nref= 285

LOCALIZATION OF SOURCES USIHG THE 1D REFEREMCE TABLE

area=GEQO_DAT1 model=MODEL_01 koe= O k_rel_synZ= 1
ar=GE0_DAT1 md=MODEL_01

cannot find SOURCE_LIMITS in MAJOR_PARAM.DAT®t?

nref = . im

B T T
REAL DATA INUERSION
16 01ld: x= 112_89 y= -47.24 == L8.29 ank= 0.51
10 Mew: x= 11%9.8% y= -47.24 == 81.29 ank= 0.70

nkrat= 12 nk= 12 ntot= 152
26 01d: x= 124.24 y= —105.66 == 35.76 ank= 0.42
20 MNew: x= 125.74 y= —108 .66 == ?.26 ank= 0.86

nkrat= 18 nk= 17 ntot= 312
46 01ld: x= 102.35 y= -89.71 == 36.70 ank= 0.43
30 New: x= 109_85% y= -80.71 == .70 ank= 0.86

nkrat= 12 nk= 12 ntot= 470
65 01d: x= -31.2@ y= 54. 22 == 4.01 ank= m.52
40 Mew: x= -29.70 y= L8.22 == 0.01 ank= 0.71

nkrat= 13 nk= 13 ntot= 620

?5 01d: x= 35.80
50 New: x= 45 .80

k

u 2.73 == A0.60 ank= n.58

u
nkrat= 21 nk

v

u

k

= 8.73 z= 32.10 ank= 0.7
= 21 ntot= 780

85 0ld: x= 7074
60 Mew: x= 84.24
nkrat= 21 n

2% 01ld: x= -61.82 y= 3.80 == 30,95 ank= 0.46
70 Mew: x= -82.82 y= 1.80 == 36.45 ank= 0.74

= -297.83 == 29 .48 ank= 0.45
= —-29.33 == 17.98 ank= 0.79
= 21 ntot= 741

Stage 2




Console with the
execution of the
program:

Stage 3: 1D model
optimization

It starts with the
selection of events
which are distributed
as homogeneously
as possible over the
depth

175 01d:
150 Hew:
nkrat=

185 01ld:
160 Mew:
nkrat=

1925 01ld:
170 New:
nkrat=

207 01d:
180 MNew:
nkrat=

217 01d:
190 New:
nkrat=

nztgood=

17m.
17m.

117

189.
190,

180,
186.

187.
204.

6? == 11.46 ank
b? == m.46 ank

.23 2= 27.76 ank
127,

23 == 16.76 ank

16 ntot=
34 == 33.02 ank
34 == 8.02 ank
13 ntot=
03 == 12.99 ank
g3 == 1.99 ank
13 ntot=
05 == .46 ank
LL 2= 0.46 ank
14 nptet=

subdirectory or file

numher of iterations:

Selecting ewvents for 1D optimization: area=GE0_DAT1 model=MODEL_D0O1
3614

nzt= 222 nray=

-1.0 46 19 2@ 16 17
2.0 17 19 18 418 22
5.0 18 19 16 16 17
8.0 18 416 15 416 20
1.0 418 20 17 17 18
14.0 23 21 18 17 19
17.0 4% 419 417 22 18
20,0 48 18 21 19 17
23.0 418 19 17 2m 22
26,0 419 16 19 21 19
29.0 24 419 2@ 47 21
32.0 46 15 17 16 19
5.0 17 18 21 17 17
.o 47 1?7 16 16 16
41.0 4% 20 22 19 20
44. 0 24 24 1% 22 18
47 .0 16 20 17 20 18
So.m 45 19 18 21 19
53.0 48 21 21 18 18
t6.0 45 416 15 21 15
Le.0 18 12

2.0 18 20 20

65.0 415 1% 12

68.0 418

1.0 15 17

4.0 21 18 14

8.0 419

88 _36813 —-24_282%
1098470 —-80.70703
45 79828 8.732178
—21._.01047 —-32._.19800
-59.33064 -147_.1089
-12.19430 43 .377%

-17.05856 796

—64.69503

28.93678 B.4380
—-73.69244 05 .2894

PERFORM THE OPTIMISATION FOR THE 1D UELOCITY MODEL
caNne L SNTMP_filess1D_mod already exists.
2

7000008
32.0%663
3.700870
52.48458

0.2053351
34.70816

0.4872608

1.008860

1.185471

15925

End of
Stage 2

number of events
after location

Stage 3

number of events
after selection




Console with the

execution of the
program:

Stage 4: Matrix
calculation for 1D
parameters

Stage 5: Inversion
and calculation of
the updated 1D
velocity model

Then these steps are
performed iteratively:

ereference table
esource location
emaltrix calculation

sinversion

Yl New: x= —Z3.8Y v
nkrat= 11 nk
reduction= 2.277738%

81 0ld: x= -35.76 y= 209.36 == 44 .40 disp= 0.4358

80 Mew: x= -35.76 y= 209.36 == 44 _40 disp= 0n.4216
nkrat= 16 nk= 16 ntot= 1192
reduction= 3.246195

21 01d: x== 36.30 y= 179.51 == 18.50 disp= 0.4343
70 New: x= 36.30 y= 180.01 == 19.50 disp= 0.4194

—16b .8l == 15.61 disp= W.4dd1
11 ntot= 1052

nkrat= 16 nk= 16 ntot= 1351
reduction= 3.433881

101 01d: x= -—-48.99 y= 214.38 == 0.49 disp= 0.4314
100 Mew: x= —-48.99 y= 214.38 == 0.42 disp= 0.4176
nkrat= 18 nk= 16 ntot= 1497

reduction= 3.205868

peEboannd= 1004

J0E- 3030 3o -Jof - JoE-Jof-JoE-Jof-JoE-JoE-JoE-oE-nf-oE oo o3 Jof - J0-Jof - Jof - JoE-Jof-JoE-Jof-JoE-JoE-JoE-oE-nE o -ef oo -3 Jof - Jof-JoE-Jof - JoE-Jof-Jef-Jof-eE-eE-eE-oE-E
Matrix calculation:
MATRIX: area=GE0_DAT1 model=MODEL_DO1

Stage 4

nref = 10
nat= 12
npar_max= 20
nzt= 104 nray= 1557 nonz_tot= 12842
Inversion:
1D INUERSIOM: area=GE0_DAT1 model=MODEL_D01 iter= 1
subdirectory or file ... .. ANTHP_filess1D_mod already exists.
nref= 10 Stage 5
nray= 1557 nonz= 12842
nrows = 1595 ncols= 456 nonzer= 19146
ir= 1557 nonz= 17070
N rous= 1595 HN columns= 456 MW nonzer= 17146
iter= 20
iter= 40 . .
iter- 60 variance reduction after
iter= 100 ' ' '
iter= 120 matrix inversion
iter= 140
iter= 160
iter= 180
itepr= 200
iter= 220
iter= 240
itepr= 260
iter= 280
iter= J0n
avresl= 0.4140815 avres= 0.3176602 red 23 .28558

Reference tahle:
Computing the reference tahle:
ar=GE0_DAT1 md=MODEL_01 it=1

nrefmnod= 22

i= 10 == 7. 00000m ips= 1 nref= 175
i= 10 == P Inlainnio) ips= 2 nref= 161
i= 20 == 19 . 00DO0Dm ips= 1 nref= 159
i= 20 == 19. 00000 ips= 2 nref= 148
i= m == 37 . 0000m ips= 1 nref= 117
i= n == 37 . 000nmn ips= 2 nref= 257
i= 40 z== 66 . 0DODm ips= 1 nref= 256
i= 40 == 6o . 0DODM ips= 2 nref= 295
i= t0 == 116 . 0O0DM ips= 1 nref= 296
i= 50 == 116 . 000@ ips= 2 nref= 276



Console with the
execution of the
program:

After the end of the
1D model
optimization, we
locate again the
sources in the
updated 1D model
(Stage 2).

After that we start
locating the sources
in the same 1D
model, but using 3D
ray tracer (bending)
(Stage 6)

T30 New:- xX- BB .78 Y- —L7/0.87 == 33.1b ank= .83

nkrat= 12 nk= 12 ntot= 2247

172 01d: x= —61.70 y= 170.5%8 == 24._.99 ank= o.72 S’
150 New: x= —65.70 y= 170.58 == 12.99 ank= .87 Sta e 2
nkrat= 14 nk= 14 ntot= 2416

182 01d: x= -52.30 y= 114.42 == 35.5%8 ank= 0.78

160 New: x= —63.30 y= 116.92 == 37.08 ank= o0.88

nkrat= 17 nk= 17 ntot= 2590

192 01d: x= L0.17 y= 191.68 == 17.53 ank= m.83

170 New: x= 417 y= 193.68 == 192.5%3 ank= 0.86
nkrat= 17 nk= 17 ntot= 2754

204 0l1d: x= 19.14 y= 191.74 == 6.60 ank= m.7m

180 New: x= 32.14 y= 195.24 == 13.10 ank= o0.80
nkrat= 17 nk= 17 ntot= 2913

214 01d: x= -70.69 y= 207.99 == 30.19 ank= .66

190 New: x= —68.19 y= 193.99 == 1.692 ank= 0.85
nkrat= 14 nk= 14 ntot= 3074
nztgood= 128

LUCHIE IAE SUORCES USIHG IAE 30 RAY IRACIHG
SOURCE LOCATIOM: ap=GE0_DAT1 md=MODEL_@1 it=1
subdirectory or file
ar=GE0O_DAT1 md=MODEL_{1

cannot find SOUECE_LIHITS in MAJOR_PARAM._DATtt?
nan=

4

nref= 21

43 28879 3568726 3718000

40 . 00503 —-35.50537 41 .76426

old resid= 0.3320720 new_resid= 0.3415053
5 80 ds= L.641951 G=

3ot oo -af o JoE-JoE-JoE-Jof-Jof e —Iof - - o -oE-nf-eE-JoE-JoE-JoE-Jof-Jof 3o Jof - Jef- o -3mf-3nE-eE-JoE-oE-JoE-Jof-Jof-Jof-Jof-Jof- eI -ImE-eE- -

79.43475 —92_@3735 3032000

79 .43475 —22.@3735 30.32000

old resid= 0.3429552 new_resid= 0.3653776
10 155 ds= 0O.00000OOE+O0D G=

oot oo ef-eE-JoE-oE-JoE-Jof-Jof ook - oo e e JeE-eE-JoE-Jof-Jof oo Jof- o33 eE-eE-eE-JoE-Jof-Jef-Jef-Jof-Jof- eI -ImE-eE-oE-

80.36813 —23.282%6 27.26000

79.79770 —23.55014 29.65647

old resid= 0D.323988% new_resid= 0.3457467
15 232 ds= 1.809570 G=

61.62875 —14.44092 41 . 37000

61.19062 —-14_58665 41 09705

old resid= 0.3382459 new_resid= 0.3546947
20 315 ds= 0.5363720 G=

108 _.3622 —28_ 60693 48 13000

108 3003 —28_46988 48 . 7?7607

old resid= 0.3320437 new_resid= 0.3481846

402 ds= 0.6637651 G=

oo ef ek oo -JoE- ek 3ok oo JeE- oo -JoE-Jef-Jof eIk eE ook oo e e e

1250286 —111.2263 25 31000

125.1184 —110_ 9773 2905972

old resid= 0.3322848 new_resid= 0.3481034
30 488 ds-= 3.757051 G=

3ot oo -af o JoE-JoE-JoE-Jof-Jof e —Iof - - o -oE-nf-eE-JoE-JoE-JoE-Jof-Jof 3o Jof - Jef- o -3mf-3nE-eE-JoE-oE-JoE-Jof-Jof-Jof-Jof-Jof- eI -ImE-eE- -

124.1842 —88_22290 45 01000

122.0170 —87.42795 51.80120

old resid= 0.3240049 new_resid= 0.3380202
35 62 ds= 7.172826 G=

o0 JoE-30f-JoE oo oo JoE oo Jef e JoE 0o o3 oo - JoE e e Jef-3eE-JoE- oo e JeE-BE-

o.

o.

cesaena NIMP_filesstmp already exists.

13

red=
8876871

1?7

red=
8646825

15

red=

0.9253514

15

red=

0.8717538

16

red=
0.933600%

16

red=

0.914046%

o.

14

red=
8717250

Stage 6

-2 .840730 .
mean residual

P reductlf:] I?h
respect to the

o IO_

previous step

-6.777339

-4 _862788

-4 _ 861081

-4 _ 760549

-4.325637




Console with the
execution of the
program:

After the end of
stage 6 we can see
the results of
location in horizontal
and vertical sections

Then we start
computing the grid.
Fist of all — compute
the ray density. Then
distribute the nodes.

We compute several
differently oriented
grids and perform
independent
inversion for each of
them

189 2778 ds= U.0UNDIIMUEFIT  G= O.858b30207
o3 oo - - oo oo oo o3 ek 3eE- o e
-68.19241 193.9894 1.685471 14
—-69.40681 194.1638 3.460068 Stage 6
old resid= 0.3444673 new_resid= 0.3520%68 red= -2.214874

190 3074 ds= 2.157405 G= D0.8M11076
oo -~~~ - - oo eI eI oo e e
29.32751 117.8909 16.81868 16
29 .83373 117.337% 1681459
old resid= 0.3459451 new_presid= 0.35363597 red= 0 0 -

195 3161 ds= 0.7499866 6= 0.9203693 \isualization of
"7 1 filecs copied, e located events in

iledz?> copie

Hertlca% % glst— 312 gggg npix_x= 1%33 npi
ertica ist= npix_x= npi . .
Horizontal: npi'.)zc_x= 400 npix_y= |01} horlzontal and Vertlcal
nst=

COMPUTE THE RAY DEMWSITY
Computing ray density
ar=GE0_DAT1 md=MODEL_D1 it=1 gr=1

sections

orient= 0.0000000E+00

nx= 120 ny= 120 nz= 31

nzt= 100 nray= 974 623

total number of rays: 1768 1243

DEFINE THE PHRHMETERIZHTIUN GRID

execution

ar—GEO_DﬂTi TgmMODEL _01 it=1 gr—i -

nx= ny= nz=

nmax_p= 100000 Stage 7
aver ray lenght in one block= 1765101

iy= 30 node= 45 yy= -—-152_5000

iy= 3% node= 28 yy= —127.5000

iy= 40 node= 141 ypy= —102_5000

iy= 4% node= 155 yy= -77.50000

e 50 node= 168 yy= -52.50000 Number of th
B el
ig= node = yy= -2

e e5 moqes 145 S92 33°cooon parameterization
iy= 70 node= 149 yy= 47 _50000

19= 75 node= 143 uyy=  72.50000 nodes for P and
T R

iy= node= yy= .

iy= 70 node= 11@  yy= 147 5000 S mOdels

iy= 25 node= @  yy= 172 5000

iy= 100 node= 41 yy= 197 .5000

number of ualuahle velocity parameters: 4802

aver ray lenght in one hlock= 1469250

1y— 30 node= 37 yy= —-152_5000

1y— 35 node= 72 yy= —-127.5000

iy= 40 node= 122 yy= —102_5000

iy= 45 node= 143 yy= -77.50000

iy= 50 node= 158 yy= -52_50000

iy= 55 node= 162 ypy= -27_50000

iy= 60 node= 159 yy= -2_500000

iy= 65 node= 137 yy= 22 _50000

iy= 70 node= 132 yy= 47 . 50000

iy= 7?5 node= 128 yy= 72 _50000

iy= 80 node= 123 yy= 27 50000

iy= 85 node= 108 yy= 122 5000

iy= 20 node= 28 yy= 147 .5000

iy= ?5% node= 73 yy= 172 5000

iy= 100 node= 25 yy= 1927 .5000

number of valuable velocity parameters: 4083

execution of Tetrad
ar=GE0_DAT1 md=MODEL_01 it=1 gpr=1

nue= 5 ntet= 7?3 ntop=

1?7




LTTH as=

I TTIITEFIT = 0. 3863007

Console with the 14
execution of the | LR e
16
program " m.3535359 ped=
G= 0.92036%93
After the end of - 1224 :gi
stage 6 we can see - 600
the results of
location in horizonta} "
and vertical sections 12457
31
01
Then we start Z155 2008
' h id 77 50008
Cqmputlng the griq. 7750000
Fist of all — compute e T Ty 2.500000
] 1yf 65 nndei 141 vy= 22 50000
the ray density. Then || = 7 hode- 133 Sy- 7250000

Source locations in iteration: 1, vertical section 1
- - l

ninintn

Stage 6

—-2.214874

visualization of
located events in
horizontal and vertical
sections

Stage 7

Number of the
parameterization
nodes for P and

9§ né&e=
100 node=

iy=
iy=

inversion for each of

73 yy=
25 yy=

number of valuable velocity parameters:

execution of Tetrad
ar=GE0_DAT1 md=MODEL_01 it=1 gpr=1
nue= 5 ntet=

them

7?3 ntop=

172 5000
1975000
4083

1?7




Console with the
execution of the
program:

After computing the

grid, we can see the
distribution of nodes
and ray paths in hor.
and ver. sections.

Then we compute
the matrix of 1st
derivatives

Then we perform the
inversion for P and S
anomalies, source
parameters (4 for
each) and station
corrections.

Then the same steps
are performed for
other grids

ilev= 30 notpiilevl)= 4/1 total= bY4Y

ilev= 35 notrdilev)= 442 total= 2143

ileu= 40 notr{ileuvl= 427 total= 11530

ileu= 45 notr(ileul= 442 total= 13592

ilev= 50 notriilevd= 363 total= 15466

ilev= 55 noterdilev)= 195 total= 16857

ileu= 60 notr(ileuvl= 264 total= 18251

ileu= 65 notr(ileul= 208 total= 17366

ileuv= 70 notriileuvwd= 136 total= i el

ilev= 7?5 notrdilev)= 69 total= 2 . . ;
ilev= 80 notrdilevd= 1 total= 2 visualization of nodes

UISUALIZE THE RAY PATHS AND GRID IN HORIZONTAL AND UERTICH
subdirectory or file ..~..n..NTHP_filessrays already exist
ar=GE0_DAT1 md=MODEL_D01 iter= 1

=71 . 00000 —20._.50000
1 dist= 487 6824 nrtot= 3211 npto
2 dist= 216.923%7 nrtot= 3211 npto
ilev=1 =z1= -—-10.0 z=z2= 15.0 nrtot= 6422 nptot= 57350
ilev= 2 =z=1= 15.0 =z2= 25.0 nrtot= 2633 nptot= 77613
ileu= 3 =z=1= 25.0 =z2= 35.0 nrtot= 12844 nptot= 109892
ilev= 4 z1= 35.0 =z2= 45 .0 nrtot= 16055 nptot= 147851
1 file<s?> copied.
Horizontal: npix_x= 400 npix_y= 600
section:2 dist= 487 6824 npix_x_uvepr= 1224
section:1l dist= 2169237 npix_x_wver= L42

and ray paths in
horizontal and vertical
sections

COMPUTE THE 18T DERIVATIVE MATRIX <UP-US SCHEME>
execution of matr
ar=GE0O_DAT1 md=MODEL_01 it=1 gr=1

orient= 0.0000000E+DD

=71 . 00000 —20.50000

nref=

nymax= 83 ntmax= 4802
nmax= 174 oty nmax= 441
numbher of velocity parameters= 4802
numbher of velocity parameters= 4083
100m 63 1 103 o282

200@ 125 2 35 -0.279

300m 186 2 LYy o0.78%7

nray= 3211 n=t= 198

nohr= 4802 4083 nonzer= 27205
nrp= 1968 nonz_p= 173529

nes= 1243 nonz_s= 103746

mean values of P
and S anomalies
in this step

/

PERFORM THE INWUERSION <UP-US SCHEME>
execution of invers
ar=GE0_DAT1 md=MODEL_D01 it=1

21

nref=
nan= m
nst= 12
Mumber of rays = 3211 3211
nst_p= 12 nst_s=
Preliminary values: N rouws= 492 M nonzer= 385438
N rous= 49265 M columnz= 2701 HN nonzer 385438
itep= 20
iter= 40
nray= 3211
avresl= 0.3532093 avres= D.1882814 /fed= 46.67410 .
/ variance
nrps = 1968 1243 \
total avdv_p= 1.755268 avde_s= 2.044952 1 1
avstat_p= 7.1102187E-07 avstat_s= 3.2904003E-D7 redUCtlon in
source corrections: . .
avl=  2.191855 av2=  2.179909 avd= 0.2199376 inversion




Console witl| 19

execution of
program:

After computin

grid, we can sq-

distribution of 1

and ray paths §s

and ver. sectio

Then we com
the matrix of 1
derivatives

=]

Then we perfof-
inversion for P

anomalies, soy=s

parameters (41

P rays and grid 1, depth interval= 25 - 35 km

441 total= bY4/

12844 nptot= 109892
16055% nptot= 147851

ix_y= [0i0]
ix_X_uwepr= 1224
ix_x_uver= 542

6422 tot= 57350 I
7633 211:1:31:= 79613 SeCtlonS

442 total= 9143

427 total= 11530

442 total= 13592

363 total= 15466

195 total= 16857

264 total= 18251

208 total= 19366

136 total= 24 0%

69 total= 2 - - -

i_total- z visualization of nodes

H HORIZONTAL AND UERTICA .
Files\i'ays already exist and ray pathS |n
rtot= 1211 apee NOrizontal and vertical
rtot= 3211 npto

LVP-US SCHEME>

270275

mean values of P
and S anomalies
in this step

12,2

J 0

(( B0
-0 .
”
g-60
( 80 .
T T
0 25 50

T
225

T T T T T
250 275 300 325 350

T T
425 450 489.6




Console with the
execution of the
program:

After performing
inversion for all
grids, we compute
an average 3D
model in a regular
grid

Then we visualize

the results of current
iteration in horizontal
and vertical sections

After this, a new
iteration starts with
source location in
the updated 3D
velocity model

N rous= 489202 N columns= 2697 N nonzer= 391199
itepr= 20

itep= 40

nray= 3211

avresll= 0. 3532093 avres= D._.1938514 red= 451113
nrps= 1968 1243

total avdv_p= 1.651192 avdu_s= 1.855466
avstat_p= 7.5466306E-07 avstat_s= 3.545%4650E-07

source corrections:
avl= 2.078001 avz= 2.111728 avi= 0.2062587

COMPUTE THE UELOCITY FIELS IN 3D REGILAR GRID <UP-US SCHEME>
AREA : GEO_DAT1 model:MODEL_01 iter= 1
21

nref=

nXx= 81 nyy= 121 neze= 32
izz= 5 zZz== 15 . 00000

izz= 10 zz=== 40 . DOOOon

izz= 15 zz== 65 . DOOOO

izz= 20 zzz== 20 . OO

izg= 25 zzm== 115 . 0000

izz= 30 zZ=== 140 . 0OO0O

nx= 81 ny= 121 n=z= 32
izz= 5 zzz== 15 . 00000

izz= 10 zz== 40 . DOOO0n

izz= 15 zz=== [ ninininio}

izz= 20 zzz= 20 . DODOOO

izz= 25 zz== 115 . 0000

izz= 30 zz== 140 . 0000

nx= 81 ny= 121 n== 32

UISUALIZE THE RESULT INH HORIZONTAL SECTIONS <{UP-US SCHEME»
subdirectory or file ..~.. .. NTMP_filesshor already exists.
1 file{s?> copied.
1 fileds> ied. H H H
1 Filecs> copied. visualization of results
ar=GE0_DAT1 md=MODEL_0O1

s i e 1352 after 1stiteration in
nref= 21 . .
ileu= 1 nazt- 57 horizontal and vertical
i%eu= g nzzt= gg

ileu= nzzt= .

ileuv= 4 nzzt= 23 SeCtlonS

ilev= 1 zzz== 10 . 0OO00

ilev= 2 zEs= 20 . 0O000

ileu= 3 z=z=== 30 . 0oonn

ileu= 4 zzz= Elomninininin}

UISUALIZE THE RESULT IM UERTICAL SECTIONS C(UP-US SCHEME>

ar=GE0O_DAT1 md=MODEL_01 iter=

subdirectory or file ... M. \THP_flles\uert already exists.
subdirectory or file ._.~..5. SNPICSSGEO_DAT1MODEL_01-IT1 already exist
1 file<s?> copied.

1 file<{s?> copied.

1 file{s?> copied.

1 file{s)> copied.

1 file(s)giupied.

nref =

nstl= 8 nz=tl= 0

section: 1 dist= 489 6824 npix_x= 1224
section: 1 dist= 489 6824 npix_x= 1224
nztl= 3 n=tl= 35

section: 2 dist= 2169237 npix_x= 542
seqtiun: 2 dist= 216 .9237

npix_x= L42
L0001

= nniy u=




N rous=
iter= 20
iter= 40
. | . | I'Il"%U= 3211
P anomalies, depth= 30 km
-10
-9
-3
b
5
-4
-3
2
)
2
3
4
5
&
8
9

489202 N columns=

2697 N nonzer=

3711929

P anomalies, section=2A - 2B

(=1

e
A Lo O Oh ) G0 WD

N RO

O LN b Lo R

T T
130 173 :

T
123

%]
&
)

0
-20
-40
i [ (] [} = oa : .
n -60
o’ 80 T T T T T T T
0 25 50 75 100 125 150 175
37
33
23
0. DnEno . . -
000000 visualization of results
0 .00000 . . .
595 after 1stiteration in
ETICHL SECTIOH% C(UP-US SCHEME> . .
P=
..STMP_files“wert already exis horlzontal and Vertlcal
suhdiricgqiy(ng filg lli.\..\..\PICS\GEO_DI’ITi\HODEL__IIIi\ITi 0
iled(s> copied.
1 file<{s?> copied. SeCtlonS
1 file{s?> copied.
1 file{s)> copied.
1 file<s?> copied.
nref = 21
nstl= 8 nz=tl= 0
section: 1 dist= 489 6824 npix_x= 1224
section: 1 dist= 489 6824 npix_x= 1224
nztl= 3 n=tl= 35
section: 2 dist= 2169237 npix_x= 542
seqtiun: 2 dist= 216.?23? npixEﬁE 542




Console with the
execution of the
program:

The 2nd jteration
starts with source
location in the
updated 3D velocity
model.

At this stage we can
see the reduction of
mean residuals in
respect to the
previous iteration

Each following
iteration contains:

source location

matrix calculation
(for all grids)

inversion (for all
grids)

1 file<s> copied.
21

nref =

nsti= 8 n=tl= 0

section: 1 dist= 487 6824 npix_x= 1224
section: 1 dist= 487 6824 npix_x= 1224
nstl= 3 n=ti= 35

section: 2 dist= 216 9237 npix_x= 542
section: 2 dist= 216 9237 npix_x= L42
npix_x= 400 npix_y= (00

LOCATE THE SQURCES USING THE 3D RAY TRACING

SOURCE LOCATION: ar=GEO0O_DAT1 md=MODEL_01 it=2

subdirectory or file . _S__ 5. ATHMP_filesstmp already exists.
ar=GE0_DAT1 md=HMODEL_0O1

cannot find SOUECE_LIHITS in MAJOR_PARAM.DAT***

nan=

nref= 21

32.10743 —36.07617 37.30740 13

37.25625 —35.44128 38 .h4124

old resid= 0.3415053 new_resid= 0D.1954426 red=
5 80 ds= 4.160913 G= 0.9350955

7625350 —88 00793 33.62224 17

79.11083 —89_.37656 32.86453

old resid= 0.3653776 new_resid= 0.20575%35 red=
10 155 ds= 3.675864 G= 0.9210382

oo ef ek oo -JoE- ek 3ok oo JeE- oo -JoE-Jef-Jof eIk eE ook oo e e e

P5.01462 —23.720961 280131 15

V6 .92723 —23._87877 2802021

old resid= 0O.3459467 new_resid= 0.2084540 red=
15 232 ds= 3.320558 G= 0.950423%9

3ot oo -af o JoE-JoE-JoE-Jof-Jof e —Iof - - o -oE-nf-eE-JoE-JoE-JoE-Jof-Jof 3o Jof - Jef- o -3mf-3nE-eE-JoE-oE-JoE-Jof-Jof-Jof-Jof-Jof- eI -ImE-eE- -

53.93977 —-16.3765%4 34._.39185% 15

58.13674 —16.16120 38.30306

old resid= 0.3546747 new_resid= 0.2117647 red=
20 315 ds-= 4_428514 G= 0.9112794

3ot oo -af o JoE-JoE-JoE-Jof-Jof e —Iof - - o -oE-nf-eE-JoE-JoE-JoE-Jof-Jof 3o Jof - Jef- o -3mf-3nE-eE-JoE-oE-JoE-Jof-Jof-Jof-Jof-Jof- eI -ImE-eE- -

108 1642 —28 44676 49 1M1 16

108.21%96 —28 .42055 47.35311

old resid= 0.3481846 new_resid= 0.20515%32 red=
25 402 ds= 1.426739 G= 0.9656105

oot oo ef-eE-JoE-oE-JoE-Jof-Jof ook - oo e e JeE-eE-JoE-Jof-Jof oo Jof- o33 eE-eE-eE-JoE-Jof-Jef-Jef-Jof-Jof- eI -ImE-eE-oE-

124.8969 —107.6200 29.20693 16

125.0376 —110.1589 24.70326

old resid= 0.3481034 new_resid= 0O.2065236 red=
30 488 ds= 4_237038 G= 0.9416260

119.1898 —88.71314 51.63254 14

120.1824 —88_.91206 48 87899

old resid= 0.3380202 new_resid= 02019821 red=
35 562 ds= 3.755995 G= 0.9288237

1259861 LB _O37?7 ?0.95513 12

1260662 —L8.11623 674817

old resid= 0.3363852 new_resid= 0.2009221 red=
40 634 ds= 4. 006930 G= 0.9333081

I 3o oo e nf o JufJof e o nf oo nf-Jof o Jaf - nf 3o e o nf I e oI eI
—25_.97955 45 _83505 0. ADNDOOOE +00
—25.97955 45 _83505 0. 0DOODOOE +00
old resid= 0.3429%64 new_resid=
45 3 ds= 2.

63050 48 27345
34.46562 0 37 48 .20716
old resid= 0.34299732 new_resid= 0.2027317 red=
5o 7?91 ds= 2.328897 G= 0.9635686

oD BT o B B o B B B e R R e
473 CL9RG i1 18997 30 428303 i

42 77027

43 .68776

37.74390

40.29662

41 .07718

40.67177

40.24556

-Do??9

40.82336

old and new
mean
residuals
and
reduction




izz= 25 z2z=E= 115 . wnu

. izz= 3o = 140.0000
Console with the nx= 81 nge 121 nz= 32
L g e
u 122= 222 = -
izz= 15 = 65.00000
execution of the Y
122~ ZZ2Z2T =
. izz= 30 = 140.0000
program' ;ii 81 nf.iz 121 nz= 3z

UISUALIZE THE RESULT IN HORIZONTAL SECTIONS (UP-US SCHEME>
A subdirectory or file ... ... A\TMP_files“hor already exists.

After finishing alll 1 $115¢s> copied.

QJ 1 filed(s> ied
. . 1le<s) copied.
iterations, a report 3;;;252:“““ ““‘="§‘1.55“—E':,iu= ;500

nfmap= ntmap=

about values of P nref- 2 a
and S residuals and ioy- § mase- H
variance reduction is R 2 Zez- 2000000
produced e i Z22- 1000000

UISUALIZE THE RESULT IN UERTICAL SECTIONS <UP-US SCHEMEX
ar=GE0_DAT1 md=MODEL_01 iter= 5

A subdirectory or file ..~..N..5“\THP_files vert already exists.

A subhdirectory or file . ... SPICSSGEQO_DAT1~MODEL_01~IT5 already exists.
1 filed(s)> copied.

1 file<s?> copied.

1 file<s?> copied.

1 file{s?> copied.

1 file(s)ziupied.

nref=

nstl= 8 nztil= 71

section: 1 dist= 487 6824 npix_x= 1224

section: 1 dist= 487 6824 npix_x= 1224

nstl= 3 nztl= 35

section: 2 dist= 216.9237 npix_x= L42

section: 2 dist= 216.9237 npix_x= L42

npix x= 400 npix _u= (A1 0]0]

CREATING THE REPORT ABOUT THE UARIANCE REDUCTION

ar=GE0_DAT1 md=MODEL_@1 nitep= 5

nhad= m

iter= 1 dtot_p= 0.2900705% red= 0.0000000E+0@

itep= 1 dtot_s= 0.4531744 red= 0.0000000E+0@D

iter= 2 dtot_p= 0O.1900430 red= 34_48386

iter= 2 dtot_s= 0.2610697 red= 4239091

itep= 3 dtot_p= 0.1652456 red= 43.03262

itep= 3 dtot_s= 0.2175262 red= £1.29946

itep= 4 dtot_p= 0D.1523561 red= 47476197

itep= 4 dtot_s= 0.1%64761 red= L6 .64448

iter= 5 dtot_p= 0.1451021 red= 4927697

iter= L dtot_s= 0.1840820 red= L9.37944

nspces= 1928 nray_p= 1968 nray_s= 1243
D58 CIENCESLOTOSMLOTOS _115LOTOS _11 _WORKAPROGRAMS“0O_START-START »pause
pece ann ken tn contioue




