Seismic reflection Processing and stacking one fixed line

1. Import

data acquistion:
48 receiver channels

Fixed Line from 100 to 335 m with 5 m increment
25 shots from 350 to 230 m with negative 5 m increment

data Import (option file/import):
arameters: SEG2, combine lines/shots,

datatype to several shots, swap bytes deactivated

Click on Convert to Reflex and choose all files from 1001 to 1025

filename: linel _ .dat
plotparameter: Wigglemode, scale 2

. Fi\dlata_schulingitaininghseismic_tefiection\veb_data\ROHDATANINE 1__.DAT ¢ traces: 1200 / samples: 2048
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2.

1 fixed line with 48 channels

shot start set to 350 m

shot increment set to -5 m

receiver increment set to 5 m

first receiver at 100 and last receiver at 335
CMPBIin may be set to a small value or 0

Click on apply std.geometry and save geometry

increment set to 0,5,

[[Beten satampe: I 5 B
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| filename: line1
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All shots have been stored within one file (display on the
left with tracenormlize activated). The distance axis scale
has no special meaning. It shows the summed up distance.

Geometry settings (Option CMP) for the file linel .

dat:

A control of the geometry may be done using the option |
view geometry, then click on the first shots no and you

may scroll through the individual shots.

show shot/receiver geometry @
JJ [~ fres of disiortion [~ show shot positions
[ uselinepatts [~ z-coord. as sec.coor.
[~ show all coordinates [ view single point
»e: 781490
ye: 1.07396
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3. processing:

The main purposes of the processing are an energy normalization and to get ri
(refractions) and the surface waves.

d

Energy normalization

The energy normalization is necessary because the stacking is done
based on true amplitudes. Due to the different source receiver
distancies the energy distribtution within one shots is very different.
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of the direct waves

One possitility is the use of the option
tracenormalize under processing/gain

The next processing step serves for the decrease of the direct and surface waves. This may be done by
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highpass bandpassfiltering for the elimination of the surface waves:

1. FADATA_SCHULUNGATRAINING \SEISMIC_REFLECTION\WEE_DATAVPROCDATAMLINET__ 01T / traces: 1200 7 samples: 2048
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fk-filtering lineparts with subsequent bandpassfiltering:

[ FK-analysis/data-fusion L. — . hne 1 _0 1 t > llne 1 O4t
RlspestniiotRE o] load | save @ line 1 _04t -> line 1 Ost

" manual input
i velociy range
7 neg. ks
" pos. ks
€ single velocily : ki [1/METER] frequ. [HZ] | - j
" random noise suppression
1 bt 1. FADATA_SCHULUINGSTRAININGASEISMIC_REFLECTION\WEB_DATANPROCDATAALINET__ 00T / iaces: 1200/ samples: 2048
f— . DISTANCE [METER]
? Egpcdhnﬁlat?[ 2 -0.100000001E 200 | 1000 100 1200 1300 1400 1500 1600
3 -0.100000001F 1998. 046875
FESpectrumT aper I
I " none " Hanning 4 -0.0031250000 1998.046875 |
I " linear s Hanning 2 5 -0.0031250000 0 (} B
taper width [fl: |4 5 -0.0031 250000 0 Y
i " ,— T A ANTA ENOAC 4 000 NACOTE g
taper width [k]: (4
i Remove & Insert
I ActualizeProfile 19761 HZ |
0.00000 2. FADATA_SCHULUNGSTRAININGASEISMIC_REFLECTION\WEB_DATASPROCDATASLINET 0T / haces: 1200 / samples: 2048

§ aoriginal spectrum
| Filter parameter | DISTANCE [METER]

1.neq. velmds] -2000 . 1 = 1000 1100 1200 1300 1400 1500 1600
0
W | 2req. vellmds] ‘.1 no0o0od | ¥ £ H
I ControlPanet
1.pos. vel [m/s] 100000000

Frocessinglabel |3 = batch start
2 pos. vel[mds] 2000 =

I - apply on example trace  change( ||| Sequencefos. Start Close [
m 20 21 || close after processing 400

4|

LACRL E RIS

TIME [ms]

Optionally an AGC might be useful in order to increase the amplitudes of the weak reflections especially
within the near shot range.

linel  05t->linel 06t

Sandmeier geophysical research, seismic reflection processing 2021 3



4. Velocity analysis

For the velocity analysis the CMP-menu will be entered again using the tab control CMP-sorting/stack.
The velocity analysis may be done based on a number of CMP’s as shown within the lower picture.
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After having clicked on velocity analysis the CMP velocity analysis menu opens which allows an
interactive velocity adaptation based on different methods like semblance, unnmormalized correlation or

manual interactive adaption.

———
Reflexw-CMP velocity analysi:
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The option 2D-model allows to generate a 2D-Moel from the derived 1D-models.
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| i Reflexw-CMP.

File Global View Plot Help Exit
E “; next l b"""f"‘_! i | scale: nr.of adiacent CMP's | interactive adaptation! semhlancel unnarmalized corr.l cohst velocity panels! const.wvelocity stack  20-madel I K 153821?54
shat oz, |225 [ege[l undg! = I i1D _ii !F:\data_schulung\tlaining\seismic_reflanrinn\wa??gara\ﬁﬂHI’)ATM?rI nndel 2T Iyayer.B
: ¥ in.dist. min.depth |0 SR
model pos. 225 [ stack-corwert to depths create load | min. o g
F Bl [v view semblance : . dist i3D?.5 max.depth (269,865
0 i || & ieflectionC VSP | 7 long offset approx. [ create CU[E“F— : : i
7 mean :gf,gitt'i%ﬂ I~ sort kaveltimes by distanc rasterflename:  |[odel_mean raster x-points: !325 raster}"DUlntSiisnn create interval vel rastedile |
|CMP_D025.VEL F:data_zchulunghiraining'zeismic_reflectionuwweb_data \ROHDATAMCMP_0025.0AT / baces: 25 / zamples: 2048
velocity [m/s] 1.40366 distance [METER] distance [METER] _;]
stack o 100 200 180 190 200 210 220 230 240 250 260 270 280 290 300
0 0
P
>
100
|1 - -
¥
100
— 200 ) o
14 o
] - ]
= E -
L = L
=3 [iT] =
= = =
= = =
2 300 g
200
400 i
S00 I L
4 | [EN

c:leate.-"load a 20 -velocity model

Sandmeier geophysical research, seismic reflection processing 2021



Stacking

Stacking may be done based on the derived 2D-velocity model, on a constant velocity on based on a
velocity range (slant stack).

Stack based on the 2d-model -> stack model2d
Stack based on slant stack between 1500 and 2500 m/s with an interval of 100 m/s -> stack slantstack
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The stacked time depth converted section may be plotted together with the used 2D-velocity distribution
(created within the 2D-model option when entering a corresponding rasterfilename, here 2d_model mean).
For this purpose load the stacked timedepth converted section as the primay and the velocity model as the

seondary file and
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