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BBeaerne

SByKOBasl BOAHA, BOSHIKAIOIIAs IIPIA
HEA0CTATOYHON YKYIIOPKE B3PBLIBHBIX
CKBa>KIH, SIBASIETC BO MHOITIX CUTYALIVIIX
JIHTEHCBHOV IIOMEXOM, YXYAIIaionIen
OTHOIIIeHI1e CITHAA/IITYM.

BpemeHa np1ixoja 38ByKOBOW BOAHBI K
Ka>KAOMY HIPMEMHIKY 3aBUCAIT OT
TeMIIepaTyphl BO3AyXa, CKOPOCTI BeTpa,
OCODeHHOCTeN peabeda.

Introduction

If shothole is not adequately packed a
sound (air) wave may appear. This wave is
undiserable and decreases signal to noise
ratio.

Arrival time of sound wave to each receiver
depend from air temperature, wind speed
and relief variations

Vs=320+0.6T+Vwind - ckopocts 3ByKa / sound velocity
t1=L-Vs - BpeM:s HpuxoJa 3ByKa K 1-My npremMHNKy / first receiver arrival time

t2=2-1.-Vss-cos&x — BpeM:1 IpuxoJa 3Byka KO 2-My HpueMHIKY / second receiver arrival time



Bseaenne Introduction

DaKTOPLI, BAMAIONINE Ha 3ByKOBYIO BOAHY,  I'he factors influencing a sound wave,
IIPMBOASAT K OTKAOHEHIIO €€ Kakylencs  lead to variations of its seeming velocity

CKOPOCTI OT CTaHAAPTHOIO S8HAYEHIIS A0 from standard value to 10 %
10 %
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ITeAb: HaAEKHOE 11 TOYHOE BhlAeAeHVe 11 The purpose is accurate and reliable
BBIYIITAHVIE 3BYKOBOIT BOAHBI C yaeToMm Bcex  selection and subtraction of sound wave
$aKTOPOB, BAUSIIOIINX Ha ee Kakymnyiocst  taking into account all influencing factors.

CKOPOCTE



Peaamnsarims

BbuT paspaboTad ajJropuTm
BBIJICJICHUS 3By KOBOW BOJIHBI,
3AKITFOYAIOLIUICS B IOCIIEI0BATEIEHOM
BBIIIOJHEHUH CICIYIONIMX I1aroB:

1. BriBeneHue Ha BepTUKaIb
cercmorpamm OIIB 1o crangapTHOMY.
3HAYCHUIO CKOPOCTH 3ByKa (320 m/c)

2.  Pacyer KopeasIuOHHBIX PAA0B MO
anroputmy [HOJIMKOP

3.  HakoruieHue pacyuTaHHBIX PSIA0B, C
BBEICHHUEM IONPABOK, YCTPAHSIOIIAX
BIIMSTHUE MTEPEMEHHBIX (DAKTOPOB

4,  CHsTHE BPEMEH MAKCUMYMOB
HAKOIUICHHOTO Psijia, MOCTPOCHHE
rogorpada 3ByKOBON BOJIHBI

o. BbrlaeneHne 1 BeIYMTaHNe 3BYKOBOU
BOJIHBI

Implementation

Tihe algorithm of: sound wave
selection has been developed. It consist of
consecutive execution of following steps:

1. Kinematics application (NMO) of
CSP seismograms using standart value of
sound speed (320m/s).

2. POLYCOR corellation rows
calculation

3. Stacking of corellation rows with
4, Picking of-arrival times of
maximums. Calculation of sound wave
hodograph.

5. Selection and subtraction of:sound
WaVve.



PacuéT KopeAsITMOHHBIX PsIAOB POLYCOR corellation rows
110 aaropurmy [HHOAVIKOP calculation
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a — IICXOAHasl ceyicMorpaMMa / source seismogramin
b — Kopes1IOHHDBI psig, / corellation row



Stacking of corellation row:

for all' SP
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RESI

SP1...5P4 — riepBIUHbIe KOpeAAIOHHbIe PsAbL / first order corellation rows

C1...C3 — HakonaeHHbe PDBK 2-10 niopsiaka / stacked second order corellations

stacked

11 psi4, / stacked first order corellation row
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Kope ASIVIOHHBIE PSIABL XapaKTepUayIioT Corellation rows define variations of
OTKAOHEHVS BpeMeH Iipodera sBykosoir  sound wave arrival time from nominal.
BOAHBI OT HOMIMHAALHOTA.

[ 1]
LR L
FEEIANIAN

a - [loaoxuTeabHbIe yAadeHs | positive otfsets
b - OrpuirareabHbIe yaaAeHs [ negative offsets

MaKcMyMbl HAKOTIAEHHBIX PSAOB HAAGKHO  LNe rows maximums are reliable
OIIPEAEASIIOTCS IO BCeMy IIPOMIAIO, BIIAHA defined along full'profile. The
3epKabHasi CUMMEeTPUsI PacIiiOAOKEeHs] symmetry of arrival time for opposite

MaKC/IMYyMOB offsets was discovered.



JImMeeTcst BOSMOYKHOCTD MCII0AL30BaTh It is possible to use estimated
JAAHHBIE PETVICTPIIPYEeMOlL 38ByKOBOIL parameters of sound wave for quality
BOAHBI A5 OLIEHKII KauecTBa control of altitudes mesurement.
IIPOBEAEHHBIX TOIIOPADOT.
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a — OTK/AOHEHILT BpeMeH HIPUX0a 3BYKOBOI BOAHBL A4 OAOXKNTEALHBIX YAaAeHnit / sound
wave arrival time variations for positive offsets
b - <.> 225 orpuiiaTeALHBIX yAaleHni1 / the same for negative offsets
C — OTHOCITeALHOE BMeHeHIe BEICOTHI peabeda / relative relief altitudes.



['lo HaAeHHBIM OTKAOHEHVISIM BpeMeH

pPacUMTHIBAETCs FOA0Tpad) 8ByKOBOI
BO/HBI.

[TponsBoANTCs BhIAeACHIIe I
BBIUMITaHVIe BOAHDL C IIOMOIIILIO
craHzaprHbix npoueayp 13 MO BCIL.

Sound wave hodograph is calculated
using founded arrival time variations.
Selection and subtraction of sound
wave is performed using standart
procedures from VSP processing,.
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a. VcxoaHas1 cericMorpamMmma / source seismogram
0. 3ByKOBas BOAHa / sound wave
B. CericMorpaMma 0es 3ByKOBOM BOAHEL / seismogram with sound wave filtered



[Teriouka mpoieayp,
OCYIIIECTBASIOIIVIX BbIACACHIE 11
BBIUVITAaHIIe BOAHDL, MOXeT ObITH
IIpUIMEHEeHa B BIIAe aBTOMAaTIIECKI
peaan3yeMo O [TaKeTa

IIporpaMm 00paboTky AaHHbIx BCII
1 OI'T.

The chain of procedures that
performs selection and subtraction of
sound wave may be implemented: as
automatic module in VSP and CDP.

Source
seismogramm

\/

POLYCOR

\/

corellation
rows

rows stacking,
Max picking

air wave
hodographs

Selection
and subtraction

Seismogramm
with sound
wave filtered




BriBoA:

Paspab®oTaHHbI MEeTOA
MO>KeT OBITh VICIIOAb30BaH He
TOABKO A4 Ka4eCTBeHHOI
(PUALTPALINV 3BYKOBOV BOAHBL,
HO J1 A5 OLICHKII KadecTBa
IIPOBEACHIISI TOOPAOOT.

[TprveHenne aaropmurMoB
113 MO BCII nnossozsier
SPPEKTIBHO OOPOTHC:L C
HEKOTOPLIMIL BIIAaMIL IIOMEX
PV 00PaOOTKE AaHHBIX
Ha3eMHOII CeVICMOPa3BeAKIA.

Conclusion :

The developed method can be
used both for qualitative filtering of
a sound wave and for quality
control of altittides measurement.

Application of algorithms
from VSI” processing in surface
seismic data processing allows
effective filtering of some Kinds of
undisired arrivals.



