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BOCCTaHOBMEHNE KO3MMMLIMIEHTA OTPAXKEHNS [0 HOPMan
Recovery: of normal reflection coefficient

TabakoB A.A. n baes A.B. (2007) Tabakov A.A. and Baev A.V.
nokasanu, YTo n3 ypaBHeHun Hota- (2007) showed that normal
LiénpuTua ansa koadduumeHTa reflection coefficient may be
OTpaXKeHMs No HopManu cnenyet derived from Nott-Zoeppritz
3aBUCUMOCTb OT KO3(PAULIMEHTOB equations as a dependence from
oTpakeHus BosriH PP u PS npu reflection coefficients for PP and
nageHnu nog yrriom 6 : PS waves at 6 incidence angle:

1 .
Ao = A, (0) + Esm(¢9) A (0)

[PV CIIEQYIOLLUMX. VCIOBUAX: withr next conditions:
MaJiblvl EPENA/ CKOPOCTEM Ha small difference of velocity
FPaHNLIE Pasaesial Cpeab change on the layers bound
MalibIv Yo Nadenvs 6 small'incidence angle &
MaJsias BENUVHE OTKIOHEHWS small value of: deviation of;
oTHoweHns Vs/Vp ot BennymHbl 0.5 Vs/Vp ratio from 0.5
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BOCCTAHOB/IEHVE KO3MMULNEHTA OTPAKEHNS 10 HOPMa/in
Recovery: of normal reflection coefficient

SKCNEPVMEHTBI Ha MOAEIIBHbIX Experiments with synthetic data
AaHHBIX (T26aKoB A:A., bapaHeB (Tabakov.A.A., Baranoy K.V. et al.
KiB. iip. (2006)) rokasaiiy (2006)) demonstrated good

XOPOLLYH TOYHOCTH COOTHOLIEHNS
Apy yiJiax @ 4o 405,

Blominumne o1 M3BECTHBIX MOPMYJI
KOPPEKLMM 32 Y0l aAeHNS

precision: of: the'dependence with
Incident angles @ up te 40..

In opposition to' known formulae

PVYB/EKaeTCcs H(POPMALVS U3 WIth' InCidence angle correction an
obMeHHon P-SV.: BOJTHb! information from P-SV. wave is used
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HopMannsaums Tpaccbl 0AHOKPaTHbLIX oTpakeHnn BCI
Normalization of: VVSP. primary. reflection trace

V/ICRoIL3Ys NoYYEHHYIO Using ebtained formula it's possible
(OPMYJIY. MOXXHO BOCCTAHOBUTH to restore normal reflection
KOBCb(%I/ILI,VIeHT OTPaKEHNS O coefficient using VSP data from
HopMany Mcnosib3ys aaHHbE BCN offset shot points

C AanbHnX B

CyMMVPYsIHOPMalIBHBIE Sum of: normal coefficients from
KOSMOVUVIEHTHI GTPKEHNS € several shot points one can
PasHbX B MOXXHO YBENNYMTE increase signal/noise ratio

OTHOLUIEHVE CURHa/IllyM B TPACCE
OAHOKPATHBIX 0Tpa>Keva|

/1115 KOHKPETHOW FEOMETPYIN
HabeAEHN HOpMann3alns OO
andg gansHnx B npoBoAnIacs Mo

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

(POPMYJIE: N,
a; (1) = (afP (t) +0.2587 (1))
k=1
CyMMUpys ¢ OO A4S BAVKHERO Sum with zero-offset primary.

B, UMEeMm: reflections gIves:
Ay (t) = a(I)DP (t) +ay (t)
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CornocTaB/iEHNE TPACC OAHOKPATHBIX Y HOPMaIN30BaHHbLIX
oTpaxkeHun BCI1 ¢ agaHHbIMK [TUC
Comparison of VSP. primary and normalized reflections
with synthetic reflections calculated from log data

[0 AaHHBIM aKYCTMYECKONO M Synthetic reflections were
[JIOTHOCTHOO KapOTaXa B 6bI/in calculated asia convolution of
PaccUNTaHb! CMHTETNYECKNE Ricker impulse (80Hz) with
OTPAXKEHNS M NMPOV3BEAEHA VX reflectivity: obtained from  sonic
CBEPTKaA C MMNYJIbCOM PUKeEpPa and density. log
(B0IiL)

V/SP’ primary. reflection traces from
TIPacehl OAHOKPATHBIX OTPaXXEHNN 4 shot points ﬁone Zero and three
BCII ¢ 4 1B (oAanH 6avdxH 1 Tpy offsets) was filtered to the
AaIbHUX) OTMUIBTPOBaHE! B synthetic reflections freguency.
YaCTOTHBIN Aana3oH CUHTETMKN range
[IPOBEAEHO CONOCTAB/IEHNE Comparisen ofi synthetic
CYHTETUYECKMX OTPaXKEHNM W reflections and real ones Were
PEaIbHBIX NOC/IE HOpMavsaLlnm performed by correlation of
[YTEM KOPPENFLUNN TPacC calculated traces
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COMOCTaBMEHNE TPACC OAHOKPATHBIX Y HOPMaMN30BaHHbIX

oTpaxkeHun BCI1 ¢ agaHHbIMK [TUC
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zero offset P
and all offsets

o5+pg P+0.25*PS

P+0
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ConocTaBEHNE TPACC OAHOKPATHBLIX 1 HOPMaIN30BaHHbIX
oTpaxkeHun BCI1 ¢ agaHHbIMK [TUC
Comparison ofi VSP. primary and normalized reflections
with synthetic reflections calculated from log data

Ipacca HopMan30BaHHbIX Normalized reflection
OTPaXKEHNI IYULLE trace describes
ONVICBIBAET: reflectivity ofi the
OTPaXKaTebHYIo medium betterthan
XaPaKTEPUCTMKY: CPEAB!, traditional primary.
YeM TpaanLnoHHas 100 reflection trace
CYMMVPOBaHNE [AaHHBIX Sum of data from
MHOrMX B HOBLILIGET several shot points
OTHOLIEHVE CUFHasI/LIYM, INCreases signal/noise
Y10 AE/iaeT PeE3yibTaT ratiorand makes the

B0osiee I0CTOBEPHBIM more robust result
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[IpVBSA3Ka TPACCh! OAHOKPATHLIX OTPaXXEHUM K paspesy. O T
Tiie off VSP primary. reflections trace with CMP: section

®BK CCF
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lIpyBS3Ka TPacchl HOPMaIM30BaHHBIX OTPAXXEHNN K

paspesy O T
liie oft normalized VSP: primary. reflections trace with
CMP*section ®BK  CCF

CHP m

GALPERIN READINGS-2009 9



lIpyBS3Ka TPACChl HOPMAM30BaHHbLIX OTPAXKEHNN K
paspesy O T

liie of: normalized V'SP primary. reflections trace with
CMP: section

Ipacca HopMain30BaHHBIX Normalized reflection
OTpaXEHNN JIYHUIE trace Is correlated with

E(a)gggggﬁ y&T—fﬁ SeM CMP' section better: than
TpaAVILyIOHHas TOO traditional primary
reflection trace

PesyiibTai NPYBF3KY

3aKOHOMEPHO JTyUllie B The tieiis naturally
C/yYae HETPYB/AIBbHBIX better in case of non-
\CIIOBUW: trivial conditions:
s FaK/IOHHO-C/IOVICTIasl CPEAa = Non-horizontal layered
= HeBepTKabHasg CkBaXXyHa medium
s MaJsioe OTHOLIEHVE s Deviated well trunk
CYNHaJI/LYM B VICXOAHbIX = Small signal/noise ratio in

AaHHbIX BCI initial VSP data
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JleTanyzaums n306parkeHns OKOIOCKBaXKMHHOLO
NPOCTPaHCTBA B C/IOXKHOW FEOIONUECKON CUTY LNV
Detailed imaging of near well medium) for complex geology.

CMP sectlon (S800)
300.0 400.0

NHTepecytowas obnactb
Area of interest
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JleTanyzaums n306parkeHns OKOIOCKBaXKMHHOLO
NPOCTPaHCTBA B C/IOXKHOW FEOIONUECKON CUTY LNV
Detailed imaging of near well medium) for complex geology.

CMP sectlon [SBOO) CMP, m
300.0 400.0 720.3

Reflected PP
waves image
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JleTanyzaums n306parkeHns OKOIOCKBaXKMHHOLO
NPOCTPaHCTBA B C/IOXKHOW FEOIONUECKON CUTY LNV
Detailed imaging of near well medium) for complex geology.

CMP sectlon (S800)
400.0

HeT HapyLueHna?
No fault?

Reflected PS
waves image
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JleTanyzaums n306parkeHns OKOIOCKBaXKMHHOLO
NPOCTPaHCTBA B C/IOXKHOW FEOIONUECKON CUTY LNV
Detailed imaging of near well medium) for complex geology.

CMP sectlon (S800)
300.0 400.0

[ paHMLa HapyLLUeHUd
Fault’s upper bound

Sum of reflected PP
and PS waves
Images
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JleTanyzaums n306parkeHns OKOIOCKBaXKMHHOLO
NPOCTPaHCTBA B C/IOXKHOW FEOIONUECKON CUTY LNV
Detailed imaging of near well medium) for complex geology.

CMP sectlon (S800)
300.0

Transmitted PS
waves image

 —

Sum of reflected PP
and PS waves
Images
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[leBLILLIEHNE PaspPELIEHHOCTIN MOA9 UMNEAaHCOB

imaries

ic impedance image for Pri
images P+PS (offset SP) Zero Offset

st

Aco
sum of

Oﬁset

imaries

Pri

Zero

dance image for

impe

Acoustic

image (offset SP)

Offset. m

P reflections

A om s anmaan
A m s 4 han

P +P+PS

400

Offset, m

500

800

'n
Asan

P

EOUTIRPYYIY I B bl 1l
AU
LT PRSIy
aubl s
[
o - a1

s al
i da ol

P+PS

IO VN T YT T p u
u
i
u
W

P
LRRRREE

400

00

5

Aaa

VARV YA

o

»".—.n

ol

Y WY YT YN

e s 4k bk

4333344

16

GALPERIN READINGS-2009



SMMEKT MOBLILIEHNSA Pa3pPELLIEHHOCTH
Effect ofi Increasing resolution

/ICn6siIb30BaHNE OOMEHHBIX NONEPEUYHBIX

OTPaKEHNI [O3BOJIFET NOBbICUTH
Pa3PELLIAIOLLYIOICIIOCOBHOCTH TPAGE
HOPManN30BaHHBIX OTPaXKEHN,

HOPMaIN30BaHHbIX 300PaXKEHN I,
C/IEA0BamneibHo, UMINEAaHCOB. B OCHOBE

3700 S(PMEKTA JIEXMT VBBECTHOE
COOTHOLLIEHNE MEX/IY. YaCTOTOM,

CKOPOCTHLIO PACiPOCTPaHEHNS BOHbBI M

ANVIHOV BOJIHBI:

YacTora CeCMNYECKOR0 CUTHama He

3aBVICUT; OT TNa BOJIHbI, 0aHaKoe Vs<Vp,
[O3TOMY. ANViHa O6MEHHBIX MONEPEYHBIX
BOJIH 6y/ien MEHBILIE YeM Y NPOAGSbHbIX.

ST10 03HAYaET, YTO OO6MEHHBLIE

[IONEPEYHBIE BOJIHBI HECYT MHMOPMaLInIo
0 60s1ee TOHKNX OCOBEHHOCTSX CPEAbI.

Using off converted shear:
reflections allows toincrease
reselution off nermalized reflection
traces, normalized images and
therefore acoustic impedances.
Tihe effect is based on well'known
relation between freguency, wave
velocity and length o wave:

Freguency: of: seismic signal'does
not depend on wave type, but
Vs<\/p, so length of converted
shear waves will'be less than
pressure waves. This means that
converted shear waves bring
information about thinner medium
characteristics
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3aKo4YeHne
Conclusion

Ha peanbHbIX AaHHBIX BCII
NOATBEPXKAEHA SMMEKTMBHOCTB
(opmyJibl llabakeBa-baeBa ans
BOCGCTIaHOBJIEHNS HOPMasibHOW
OTPaKaATENBHOV CIIOCOBHOGTN CPEABI C
VICMO/Ib30BAHNEM O6MEHHBIX
[ONEPEYHBIX BOJIH.

OCHOBHBIE I PEVNMYLIECT Bd METOANKIL

s BOCGIaHOB/IEHNE KOMMVLNEHTA
OTPaXKEHVS O HOPMasiN

= [IOBBILIEHNE PABPEIIAIOLIEN COCOOHOCTH
N306PaKEHN

a YBEJVYEHWE OTHOLIEHNS CI/II'HaI'I/U.IYM

OBILUIHOCTB EHOIBE3YEMON0 METOAA
[IO3BOJISET HAMETUTL MyTM
S(MMEKTMBHONO MCHOIb30BaHNS
OOMEHHBIX BOJIH BI HA3EMHOW
CEVICMOPA3BE/KE.

Efficiency, of normal medium
reflectivity, recovery formula
ofi labakoyv-Baev: by using
converted shear Waves IS
proved on several real VSP
objects.

Vain advantages of: the
method:
= Recovery of nermal
reflection coefficient
= Increased resolution: of;
imaging
= Higher signal/noise ratio

Generality, off used method
allows to point ways of  using
converted shear waves in
surface seismic.
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