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ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɔɇɒɋɓɓɡɛ ɕɔɕɋɖɋɝɓɡɛ Ɉɔɑɓ 
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Recovery of normal reflection coefficient

ɕɖɎ ɗɑɋɊəɤɟɎɛ əɗɑɔɈɎɥɛ:
Â ɒɆɑɡɏ ɕɋɖɋɕɆɊ ɗɐɔɖɔɗɘɋɏ ɓɆ 
ɉɖɆɓɎɜɋ ɖɆɍɊɋɑɆ ɗɖɋɊɡ

Â ɒɆɑɡɏ əɉɔɑ ɕɆɊɋɓɎɥ ȅ

Â ɒɆɑɆɥ ɈɋɑɎɝɎɓɆ ɔɘɐɑɔɓɋɓɎɥ 
ɔɘɓɔɞɋɓɎɥ Vs/Vp ɔɘ ɈɋɑɎɝɎɓɡ 0.5 

ʊʘʙʘʢʦʚ ɸ.ɸ.ʠ ɹʘʝʚ ɸ.ɺ.  (2007) 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʫʨʘʚʥʝʥʠʡ ʅʦʪʘ-

ʎʸʧʨʠʪʮʘ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʪʨʘʞʝʥʠʷ ʧʦ ʥʦʨʤʘʣʠ ʩʣʝʜʫʝʪ

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʪʨʘʞʝʥʠʷ ʚʦʣʥ PP ʠ PS ʧʨʠ 

ʧʘʜʝʥʠʠ ʧʦʜ ʫʛʣʦʤ ɗ:

)()sin(
2

1
)(0 qqq pspppp AAA +=

Tabakov A.A. and Baev A.V. 

(2007) showed that normal 

reflection coefficient may be 
derived from Nott-Zoeppritz 

equations as a dependence  from 

reflection coefficients for PP and 

PS waves at ɗ incidence angle:

with next conditions :
Â small difference of velocity 

change on the layers bound

Â small incidence angleȅ

Â small value of deviation of 
Vs/Vp ratio from 0.5
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Â ɃɐɗɕɋɖɎɒɋɓɘɡ ɓɆ ɒɔɊɋɑɢɓɡɛ 
ɊɆɓɓɡɛ (ȸɆɇɆɐɔɈ Ȧ.Ȧ., ȧɆɖɆɓɔɈ
Ȱ.Ȩ. Ɏ Ɋɖ. (2006)) ɕɔɐɆɍɆɑɎ 
ɛɔɖɔɞəɤ ɘɔɝɓɔɗɘɢ ɗɔɔɘɓɔɞɋɓɎɥ
ɕɖɎ əɉɑɆɛ ȅɊɔ 40.

Â Ȩ ɔɘɑɎɝɎɋ ɔɘ ɎɍɈɋɗɘɓɡɛ ɚɔɖɒəɑ 
ɐɔɖɖɋɐɜɎɎ ɍɆ əɉɔɑ ɕɆɊɋɓɎɥ 
ɕɖɎɈɑɋɐɆɋɘɗɥ ɎɓɚɔɖɒɆɜɎɥ Ɏɍ 
ɔɇɒɋɓɓɔɏ P-SV Ɉɔɑɓɡ

Â Experiments with synthetic data 
(Tabakov A.A., Baranov K.V. et al. 
(2006)) demonstrated good 
precision of the dependence with 
incident anglesȅup to 40 .

Â In opposition to known formulae 
with incidence angle correction an 
information from P-SV wave is used
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Â Ȯɗɕɔɑɢɍəɥ ɕɔɑəɝɋɓɓəɤ 
ɚɔɖɒəɑə ɒɔɌɓɔ ɈɔɗɗɘɆɓɔɈɎɘɢ 
ɐɔɣɚɚɎɜɎɋɓɘ ɔɘɖɆɌɋɓɎɥ ɕɔ 
ɓɔɖɒɆɑɎ Ɏɗɕɔɑɢɍəɥ ɊɆɓɓɡɋ Ȩȷȵ 
ɗ ɊɆɑɢɓɎɛ ȵȨ

Â ȷəɒɒɎɖəɥ ɓɔɖɒɆɑɢɓɡɋ 
ɐɔɣɚɚɎɜɎɋɓɘɡ ɔɘɖɆɌɋɓɎɥ ɗ 
ɖɆɍɓɡɛ ȵȨ ɒɔɌɓɔ əɈɋɑɎɝɎɘɢ 
ɔɘɓɔɞɋɓɎɋ ɗɎɉɓɆɑ/ɞəɒ Ɉ ɘɖɆɗɗɋ 
ɔɊɓɔɐɖɆɘɓɡɛ ɔɘɖɆɌɋɓɎɏ

Â Ȫɑɥ ɐɔɓɐɖɋɘɓɔɏ ɉɋɔɒɋɘɖɎɎ 
ɓɆɇɑɤɊɋɓɎɏ ɓɔɖɒɆɑɎɍɆɜɎɥ ȸȴȴ 
Ɋɑɥ ɊɆɑɢɓɎɛ ȵȨ ɕɖɔɈɔɊɎɑɆɗɢ ɕɔ 
ɚɔɖɒəɑɋ:

Â ȷəɒɒɎɖəɥ ɗ ȸȴȴ Ɋɑɥ ɇɑɎɌɓɋɉɔ 
ȵȨ, Ɏɒɋɋɒ:

ȳɔɖɒɆɑɎɍɆɜɎɥ ɘɖɆɗɗɡ ɔɊɓɔɐɖɆɘɓɡɛ ɔɘɖɆɌɋɓɎɏ Ȩȷȵ
Normalization of VSP primary reflection trace

Â Using obtained formula itôs possible 
to restore normal reflection 
coefficient using VSP data from 
offset shot points

Â Sum of normal coefficients from 
several shot points one can 
increase signal/noise ratio

Â For exact acquisition geometry 
primary reflections from offset  VSP 
was normalized using formula:

Â Sum with zero-offset primary 
reflections gives:


