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Emé K Bonpocy 0 pa3pelaineid ClIoCOOHOCTH B 3ajadax JIyueBod CelCMHYecKou
ToMorpapuu
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Hecmotpst Ha ObicTpoe pa3BuUTHE MeTOZOB MHBEPCHM BOJIHOBBIX (DOpM, METOJ Jy4eBOi
celicCMMUeCcKOM ToMorpadmu OCTAéTCsi OFZHUM M3 Haubosee WCIIOMb3yeMbIX B PerHOHaIbHBIX
celicMo/IoruuecKux ucciaefoBaHusix. bosee toro, B mocneanue roziel 6610 cAes1aHO MHOTO pabor,
TIOCBSALLEHHBIX TPUMEHEHUI0 3TOTO0 MeTOZa K PpelIeHHIO 3ajau pa3BeJOYHONM U HH)KeHepHOU
reorsvky. Takasi «3KCTparossiLysi» MeTo/ja OT perMoHa/IbHOTO Ha JIOKasbHbIM MaciiTab BbI3bIBaeT
oTpe/ie/IéHHbIE BOTIPOCHI U TOJHUMAeT CKPBITHIE /10 CUX TIOP TPO0JIeMbl, TIOCKO/IBKY HOBBIE 3aflaui
TpebyloT JoCTUraTh paspellarolieil crrocobHocTy 6/M3KOM K TeopeTHueckoMy mpefieny. B foknaze
paccMoTpeHa TipoOsieMa afleKBaTHOW OLIEHKHM pa3pellaroiieii CriocoOHOCTH B 3a7jauax JIyueBOM
celicMuueckoit Tomorpaduu. Borpoc «pusnueckoro» (orpezensieMoro pasmepom 30Hbl dpeHers)
mpesiesia  paspeliaroliedl  CrocOOHOCTH — pacCMaTpvBaeTCs Ha  OCHOBE  MOZETMPOBAHUS
CerCMUYeCKOro BOJIHOBOIO Mojisl. Takke paccMaTpuBaeTCsl BOIPOC «MaTeMaTHueCKOro» Ipefesia
paspelaroiieil CrIoCOOHOCTH, OTpeZesieMoro 0COOeHHOCTSIMA HEKOPPEeKTHOW 00paTHOM 3ajauu
ny4eBoi celicMuueckod Tomorpadguu. B uactHocTH, 06cyKzAaeTcs npobseMa YMCIeHHOM OLeHKH
JIOKa/JIbHOW pa3peliarieil criocoOHOCTH M eé B3aMMOCBSI3U C JIy4eBbIM IOKpPHITHEM. B 1eHTpe
obcyXK/leHust — 3ajlaua PeKOHCTPYKLMM CKOPOCTHOM CTPYKTYpbl C aJleKBaTHOM pasperiarolieit
CIIOCOOHOCTY HEPery/sipPHOM /IeTa/IbHOCTBIO.

Once again about the resolution issues in the traveltime seismic tomography.
Tikhotskiy, S., Fokin, I., Shishkina, M.

Despite the rapid evolvement of the waveform inversion methods traveltime seismic
tomography still remains one of the most used approaches in regional seismology studies. Moreover
in recent years one can see many examples of the traveltime tomography applications in the
exploration and engineering problems. Extrapolation of methods from regional to local scale rises
some doubts and illuminates hidden problems, because new applications require the resolution of
details that is near to the theoretical resolution limit. We review the problem of the adequate
resolution estimation and treatment in traveltime seismic tomography. Using waveform modelling
we examine the problem of the «physical» resolution limit, i.e. that defined by the Fresnel zone. We
further investigate the issues of the «mathematical» resolution, i.e. that defined by the inherent
properties of the tomography inverse problem. Particularly we discuss the problem of the numerical
estimation of the local resolution power and its relation to the ray coverage. Reconstruction of the
velocity stucture with the reasonable non-uniform resolution is in the center of the discussion.
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B pgoknase paccmaTpyBaeTcsi ONBIT TIPUMEHEHHsi MeToJa JiydeBOW celiCMUueCcKon



ToMorpaduu K AaHHbIM 3D MeXCKBaXMHHOTO CeMCMHUeCKOTO MPOCBEUMBAHUSI TIPU HWHXKEHepHO-
reoprsnueckux ucciaefoBaHusx. CTpoeHWe cpefbl BK/IKOUaeT I[epecsiavBaHHWe OTHOCHUTETbHO
MOIIHBIX (5-10 M) HM3KOCKOPOCTHBIX TOJ/I PBIXJIOTO MeCYaHWKa C TOHKUMU (2-3 M)
BBICOKOCKODOCTHBIMM CJIOSIMHM M3BeCTHSIKA. VI3BeCTHSIKOBbIe TOMIIMA TakXXe CO/ep>kaT KapCTOBBIE
T0JIOCTH, BBITIOJIHEHHbIE HU3KOCKOPOCTHOM TMeCYaHO-IJIMHUCTOU CcMechro. lleHTpanbHass vacTtora
3/IeKTPOMCKPOBOIO0 MCTOYHMKA cocTaBnsgeT okoso 750 ', 4To mopoxzaeT B paccMaTpuBaemMou
CeMCMHUEeCKYH BOJIHY JI/TMHOU 2-3 M, T. €. TIOps/IKa MOLJHOCTH U3BECTHSIKOBBIX (JIOEB. B noknaze,
Ha OCHOBAaHWM MMUTALIMOHHBIX TECTOB W aHa/M3a MOJeBbIX JaHHBIX, paCCMaTPUBAIOTCS BOIPOCHI
BO3MOKHOCTU a/IeKBaTHOTO BOCCTAHOBJ/IEHUsI CKOPOCTHOW MOZeu Cpefbl, Tipefiesia pa3peliaroiiei
CroCOOHOCTH, HeeAUHCTBEHHOCTH pellleHWs 0OpaTHOM 3ajjaud ¥ PONM AAHHBIX aKyCTHUEeCKOTrO
KapoTaka.

3D cross-well traveltime tomography in the thin-layered media.
Fokin, 1., Grigoriev, A., Oshkin D., Vladov M., Tikhotskiy, S.

We present the experience of the seismic tomography application for the 3D cross-well
engineering study. The background model consists of the thick (5-10 m) low-velocity rotten
sandstone layers with some thin (2-3 m) high-velocity limestone layers. Limestone contains
cavities filled by low-velocity sand and clay mixture. The central frequency of the seismic source is
about 750 Hz, which implies the wavelength of 2-3 meters, i.e. of the order of the limestone layers
thickness. This velocity pattern posess specific questions regarding the possibility of the adequate
model reconstruction, limits of resolution, non-uniquness of the inversion and role of the acoustic
logging information. We invesigate these problems using synthetic tests and field data.



