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WELLSHOOT ACQUISITION SETUP
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Seismic Shot W€

Depth

Borehole Geophone
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Fixed source offset Variable source offset
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Well calibration and VSP

Density  Sonic Lithology
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VSP DATA COMPARED WITH SYNTHETIC SEISMOGRAM
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Figure . VSP and synthetic seismogram display for comparison of their
resolution. The upgoing waves are separated from the downgoing waves by FK or
velocity filtering. The VSP trace (or corridor stack) has a frequency contents that is
better comparable to the surface seismic dataset
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Synthetic seismogram
Gl 5 4yl cluldll G dala dayy sl elidaaV) ol e sl ax
oo Aadll) dgaal)l clulSa¥) e Capatill 8 2 o8 Aladll Ladaid) D )
Al 1D A o saadl CMSEN el Jia ) 5 cladall G Alalal) # ool
B elhadl g a¥ g e Al jaall s Jia

5 oma () dadand) 4 jand) Glidarall 5 aiall 6l & ge haall (G 45 el e
(faa sl Glaglre Jand aohally il 5) AV Glsall o) ClulSas) apaas
ol 7 sy el 5 aslaa Gme ) Jaad ¥ Al Al cludSasyl
S e el dsdl e dasy JSE e 3ok i aball Al je ge hulld

A el SOl a8 51 i sall Sl



Synthetic seismogram gkl @! b gmsmsd|

:Creating synthetic seismogram (Ul al & gacd) sL&)
Midll de yull Ll e alaie YU A peal) Gl afl clagnaat ol ja) b dlad)
af i Ma checkshot sl (Vertical Seismic Profile) VSP 44
(e Jpanll AAUSIL de )

¢ all Joha (Jo lailall 45 sall dailaal) (ul Jonost -1

om ALl - bl Reflection CoefficientssSay) Jal se el Jaans -2
A gaall daileal) ad e A guenall ikl
a yidall A jpull A sl e ulSaiY) Jalse a8 (Convolution) 5 b celld g
A Al 5 gaall skl 53 Ricker JS) ds g Jia A s Wavelet gl
A 40-30 Op Lo Lzl Al 5 dadand) Lo ) 3l e jlagsdll
SN paiall ol je el JS5T Sl Nie



Ausuag

WIEIER)

Lythology

3
s § E Suberposition Syntetic Selsmic
% Reflection # 3 fFFIE F selsmic section
2 coefficient E’ of elementary wave channael

=

||‘| ||
I[I

e lhall ol 2 sevll L) Jal e () JSal

Dr. Riad Taifour 23



p

2470 3 ( f §
Measured 2480 {

Synthetic trace generation
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Wavelet

Reflection coefficient or reflectivity is equal the amplitude of
the reflected wave divided by the amplitude of the incident
wave. In case of perpendicular incidence it can be written
as follows:

A s

P3V¥s +P1¥)

reflection coefficient

acoustic impedance = P=V

In seismics one is dealing with angles that are relatively
small (< 20°) and departure from this simple relationship

can be ignored.
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The Modeling Process

: : : Reflection _
Lithology Velocity Density Impedance  ~qeafficients YVavelet Synthetic
X = = I~ |* — —

* WE ‘BLOCK’ THE VELOCITY (SONIC) AND DENSITY LOGS AND COMPUTE AN IMPEDANCE ‘LOG’

e \We calculate the reflection coefficients at the step-changes in Impedance

» We convolve our pulse with the RC series to get individual wavelets
e Each RC generates a wavelet whose amplitude is proportional to the RC

e We sum the individual wavelets to get the synthetic seismic trace
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Synthetic seismogram
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Position synthetic trace on seismic line. Position of
Synthetic Trace

Project synthetic along structural or
stratigraphic strike if well is off line

.
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Tying Synthetic to Seismic Data

B Position synthetic trace on seismic line. Synthetic Trace
—Project synthetic along structural or
stratigraphic strike if well is off line

B Reference datum of synthetic to seismic
data (usually ground level or seismic
datum)

—Without check shots estimate start time
of first bed
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Tying Synthetic to Seismic Data

B Position synthetic trace on seismic line.
—Project synthetic along structural or
stratigraphic strike if well is off line

Synthetic Trace

B Reference datum of synthetic to seismic
data (usually ground level or seismic
datum)

—Without check shots estimate start time
of first bed

L T T
’

B Shift synthetic in time to get the best
character tie
—Use stratigraphic info on detailed plot
to help determine the best fit.

-
m
&
-

Dr. Riad Taifour 33



Tying Synthetic to Seismic Data

Synthetic Trace

B If justified, shift synthetic laterally several
traces to get the best character tie

B Character tie is more important than time
tie
—We can use a cross-correlation
coefficient as a measure of the quality
of the character tie

Time (ms)
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Tying Synthetic to Seismic Data

m Accept the tie that yields best
character tie with least time
shift in the zone of interest
(reservoir)

Seal

The top of the reservoir RESQI'VOiI'

should be mapped on this

peak (red) | ZOIle
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