Processing and interpretation Refraction linel

geometry:
24 receiver channels

Fixed Line from 1 to 24 m with 1 m increment
26 shots from 0 to 25 m with 1 m increment

Import:

1. each file separately:

SEG2, no conversion sequence , data type to single shot Update the
fileheader coordinates before each import (rec.start to 1, rec. end to 24,
shot pos.) and then update the traceheaders from the fileheader within

the traceheader tabella

time collect
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EditGroupBox

V¥ update shat z-pos.
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¥ use rtracsheadercoord.

[~ apply x-z topography

I~ get distance along topography || source <> rec.
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TopographyGroupBox
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smooth rec. sy-coord. Ishot-oflsel o
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telnad fram file

save changes

iupdate from fleheader]

update fileheader

update distancies

coordinate transformatior

close

2. all files within one step - possible for an easy fixed receiver geometry and | .

equidistant shots

SEG2, fileheader coordinate for the first shot (rec.start to 1, rec. end to 24,
shot pos.to 0) conversion sequence inline lines, data type to single shot, line
distance to 1 (corresponds to the shot increment), move receivers
deactivated, move shots activated, update traceheaders from fileheader

Choose all wanted files after having pressed ConvertToReflex
Check the geometry after the import
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i Reflexw dataimport -
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Fileheader-coordinates

DistanceDimen. [METER  +

filename specification

specification: | original narme -

data type single shot hd ,7
,1_
Time and comment specification
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input format;  |SEG2 -
output format: |nevs 32 bit floating poin -
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Control0 ptions
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IV read traceincr
I fix endeoord

-
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[~ swap bytes
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update traceheaders/gps coordinates
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update traceheaders:
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[ calculate distancies
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[ apply processing flow
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Picking the first arrivals

Pick the first arrivals for each shot and save them using the Reflex Win format.

BB Reflera - 20-dataanalysis
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i savep

[E=E

A 000924 [« 639574
d v:1.32646
coden

FormatGroup

upyev\wz\z\pu cale|28 \ aaaaa

Q*E* rpk-wm |55
ﬂ k&
=) il ST
Aol | MR 02 | swocor_epote]

1. Fdata_schulunglseismic_iefiaction\ ROHDATANINET 0007 DAT 7 races: 24 7 samples: 1024
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0

= A5CIHree format

¥ check source/teceivers positions
. = ASCI kml file [ save only picks with actual code
[~ old format [up to ver. 7.5]
2 = ASCl-colums
“ " ASCI-2D tomography
B
P (" ASCI-3D tomagraphy | —CortrolPanel
™ backup file [T automalic save
v ~ GeoTonCh !_ aulnrnali.c name .
filename: - file already exists
[ LINE1_00007 |
50 " ASCll-pick difference
save cancel/close|  [F Close after save
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mean [layer] welocity:

‘
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Wavefront inversion

1. Put together the picked traveltimes within the traveltime analysis menu, insert Shot zero traveltimes -> file

LINE1.pck
2. Assign the picks to individual layers (3 layer case) -> file LINE1 L3.pck

File Edit Global View Plot Analyse Help Exit
= : 5 T sssidn picks o F #BE5E
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3. Click on combine for the inversion of
the 3 layers. For the first layer clcik
directly on wavefront-inversion, for the
next ones first a combined forward and
reverse traveltime curve must e generated
by enetering the forward and reverse shot
and clicking on generate

4. Perform wavefront inversion for the 3
layers -> files LINEl L1.MOD,
LINE1l L2.MOD, LINEl1 L3.MOD, use a

traceincrement of 0.2 m

inversion with 1 velocity for the refractors

-> files linel 11...linel 13

inversion with 3 velocities for the refractors

-> files linel layl...linel lay3

raytracing check

check the model using raytracing and perform any

changes within the model if necessary

1. Load the data traveltimes

2. Click on ray and type FD-Vidale and calculate

set to data traveltimes
3. Perform the raytracing using start

BB traveltime analysis
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8 model generation/modelling
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REE e new | | Cooidle Clew | Cchangen O edilper | o 120 0 e [E
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tomographic inversion

& model generation/modelling

:Eg

Tomographic inversion

Fle Edit Global View Plot Analyse Help Ext
3 =i wminc [ amire [0 | | w 370651
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Again a raytracing check is the most |z {8 A 3]
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topography

include the topography after having done the wavefront inversion.

"] topography_alengsurface - Editor SREEL X
. . . . Datei Bearbeiten Format Ansicht 2
The topography is stored within the file I T R R R
- - o men o g game  gmm o sam sam o osm
topography_alongsurface.txt and contains elevations g REE O BRR fam oE® i dEk ot
. . . §.7436 9: 6837 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(altitudes). Therefore the option altitude must be pEE mmm pm® oxm sy gom  see g
10.1819 98. 5523 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
~ fi level i omwn o g dme g smm o sem o
actlvated and a re erence eVe ].3:28%’5 99:0%46 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
A, s opER oiER IR® tmm osER amR  ogm
i i 7.0807 1 !
(in this case 100 m) must be | & e gection/modsiing iy e  baw e bmm e b o B
- - 19.9423 96.7261 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
File Edit Global Yiew Plot A 20.9184 95,9688 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
entered, 22,2271 95,3229 Q.0000 0.0000 0.0000 Q.0000 Q.0000 Q.0000
EE m’]gﬂﬁ Iayar . 1 : ] 25. 0000 93.9421 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NN ) _
ACthate the ﬁrSt la'yer (upper gﬂ new ‘ B R U changep.  ©  edflayer filename T Iv alnude ‘
model border) FD Tomo| ray ™ old format " rectangle " remave p ||_INE1 LAY3 |Selsm\c[e|ast|c] J ref level 100 2115155
. . . ?‘jit curent layer = tah, ver.mave|amaount estrapolate| add topog || W topnoraphy t{@veltlmes sec.coord | highlighted shot
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: 9 L M _lin.extrap. |sort-> depths M " zproject | © 2c00rd [T hide other shats
input of model parameters e j
. o 10 20
window for layer 1 (surface 0 100
3 1 99
layer) and choose the file
h 1 f 2 98
topography alongsurface.txt.
. L 3 o7
Click on add topog.
. 4 %
Filename stored under || . i
g i
=) El
LINE1 LAY3 top afterMOD |* s o =
T 93
8 82
9 =y
10

include the topography during the wavefront inversion

Perform the wavefront inversion for the first layer and add the
topography for the 1. layer as described above.

Save the model and perform wavefront inversion for the nxt 2 layers | :
layer model -> files |i |~
_Lay2 _top.MOD,

using the topographically corrected frist
LINE1 Layl top.MOD, LINEI
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tomographic inversion

The tomographic inversion may also be performed based on a topographically corrected start model. Again
simply add the topgoraphy for the 1. layer as described above and perform the tomography.

& model generation/modelling E@g
Eile Edit Global View Plot Analyse Help Exit
i =1 nin; iu zmirc [ | | % 11.933
= i [T T f-tett !1 .zj| @ laper " tiangle | © set point @ choose laver | wpan o —— |"'":ljljld 0 | z 1.49544
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«143 ymine |0
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2 295 modelchange A: 1 ii-jhcog\g:;
. 370 modelchange B: 01 Ii"' only shotfrec
s convergence search: |5 niay. |0
4 max. def.change (2] |200 | it vel: [
522 v based on iter. model | max.vel [gog oo
- 557 def. data-variance:  |0.01 i e
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i _% 748 | show rays
z E average # 2 == ; )
| mindmay 2l
T 824 average 2 0 i—
— min, velocity: [200 |
- _T < . 900 | f 1l m
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Fle gt Gobal View Bt Anabse tep Gt 976 2 - | raster
%%‘W“ FHene et &l ,:5_ ae ?Zh ‘,Iv:rnd o ‘;322?5 91 |v statistical criterium [ beam "7 e
x w| |Cdce © c € e @ s i |
BT e e | e Rl B s o b tost e feunedil [ {wesiedbean) | B S
e ot e e _cteplse|stfepe |0 opopy | voines o e o e I fiwtlayer [ Force Titer. I
£ 7 r ohumoe0  horerip [emovetop] —— rsttenane| = $20Eel| © yecard [ 2] 3| 90 ¥ check no ray aiea | final model
L onbine e g, [sonsdeptd| 1| | C Soiga | C 2000 i tido lver shts : amaT
= dancetod S j FeyGiouptior 1202 ¥ restict to covered area | e _toma_top
100 v (i) g:;“m‘d:‘; ) 29 I~ restrict to max. angle * 145 =l |
® < 1278 tart b h
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: 21 ca\:ma., [Gata vavelimes ~ ____'J load data II:'I'N\EJiSUDd};{t 3 =
= e = o » >1354 BatchStartTama
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' 2 M o . e
st sz |z 1 o]
[ W e e —r |
P— n| .
0 0 » j 2 podii teatonsfT 3] |
¢ B¢ ersctraps [ smoothiaye
0 8 oo [ S ‘
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_E_ b I~ raster [~ syndistancies
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o o >t954  lcrostesevea s o]
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The topographic values do not need to have been stroed within the traveltimes. The program automatically
moves the shot and receiver position to the topographic surface if it is present.
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Strong topography

If a strong topography is present the coordinates measured along the surface do not represent the x-coordinates.
In this case a correction must be performed. This is done within the traveltime analysis menu using the option

edit/apply xz-coordinates.

B travettime analysis =] s
File Edit Global View Plot Analyse Help Exit
= assign picks- E16138
E 1[5 By actd] E_Ej name [LINE1_L3 | assign  laper i [Z2 changel ™ temovewhele shot | SN PEIE ks = e
YHE — cooed comine|[3 = - [ shit shot elev[0 I Reverse | kesp last shot P
o _v]on [ ssimic e [ Enove erpolate | [ autom.nleolation _allunassigned ||
Garerca [ <
) AppliTTopogaphybioupBos 10 20

07y 5 |1 convenaliudestadeptts v o i g o o

time fme]

The ASCII-xz-coordinates must contain the true x-

coordinates - file topography_truexz.txt

After having applied this correction the x-axis will
be shortened. Now the picks (file Linel 13 topo)
contain the corrected x-coordintes as well as the z-

coordinates.

itance m

8 troveltime anyss [
File Edit Global View Plot Analyse Help Bt

E}j assign picks_ d: 7.3963(
ke 1D Blacagg vame [INELLS Lossin tmirt, o [changd[ removewhoe sl | GP2LE T oop asigned ks change lyerr[1 682660
AHEB] — cooed combine [ = = [ shit shot elev[d liRe e b lbahel i

an v|r ¥ sebmicline [ & Erove erpdlate| [ autaminterpolation _allunassigned | |

->

time ]

Tmupngmphy_tmemwmm SREOE X
Datei Bearbeiten Format Ansicht ?
[ 0.0000 94,9889 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 .
0.7208 955011 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1.6190 96.0579 00000 0.0000 0.0000 0.0000 0.0000 0.0000
2.2288 96.4365 00000 0.0000 0.0000 0.0000 0.0000 0.0000
3.3823 96. 8151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4.6908 97,2608 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
6.1436 07,6837 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
7.2414 97,9955 00000 0.0000 0.0000 0.0000 0.0000 0.0000
8.3280 98.3296 00000 0.0000 0.0000 0.0000 0.0000 0.0000
9.1819 98,5523 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
10. 2689 98,8419 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 |2
1.0671 08.9755 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
11.9875 99,0646 00000 0.0000 0.0000 0.0000 0.0000 0.0000
12.9301 99.0200 00000 0.0000 0.0000 0.0000 0.0000 0.0000
143163 98.7528 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
5.3807 98,1960 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
15.0888 57.4610 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18.0423 96.7261 00000 0.0000 0.0000 0.0000 0.0000 0.0000
18 9184 95.9688 00000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2271 95.3229 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 L
23,3000 93,0421 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

The inclusing of the topography into the wavefront inversion will be done by activating the option topography

for the 1. Layer inversion.

B traveltime analysis
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File Edit Global Yiew Plot Analyse Help Exit
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Use the same procedure as described above for

the inversion of the further layers.
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The same holds true for the tomographic inversion.
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