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Borehole Geophysics: Theory and Practice
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T = first break picks derived from near-offset data

Increasing depth (m}) Increasing depth (m)

Field recorded time (s)
pseudo two-way traveltime (s)
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Depth increasing

0.0

A: Downgoing
Primary

B: Downgoing
Multiple

C: Upgoing
Primary

(s) LH4 awneaes] Aem-auo
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& A3 = B A Ty B TR B N TR A R -

-1 Spatial Wavenumber (cycles/m) kz 1
2+ 52 0 2+8Z

> @ ®

Increasing Depth (m)

Increasing Traveltime (s)

f (Hz), temporal frequency

DgP

Spatial Nyquist frequency = 1/(2* depth level increment,5Z )

Event apparent velocities:
Vapp = freq; ¢/ kint

©Hinds, 2014 80
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2500 -1875 -1250 -625 O 625 1250 1875 2500

ZH) AON3NDIYL

- 60
* depth interval )
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Spatial Nyquist frequency = 1/(
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A FLAIHIRARE - AT BAER T S - (RIS R MR St & DL N A RAIES - K
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EATH o BREIERSET M TRINS - FrAfREREs & UE] - B A7 & VSP ZEH
T A R N TR AE SR > BT TR HVEE G AT (8 S ST TR AE > f50R 2=
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Up- and Downgoing event separation

® median filter: takes out non-similar data

® K-L: isolation of principal components

® f-k:recallthat2rf=kv

Up- and Dg - opposite apparent velocities
® Tau-p: p ~ 1/ velocity
® Wave by Wave (Blias)

® Parametric (Esmersoy, Leaney)

©Hinds, 2014 8
A6 TTHE EATREL TN T A -
Surface-generated
downgeing multiple
\ Primary (first breaks)
p — downgeing multiple
: = Surface-generated
dovmgoing multiple
Surface-generated :
upgoing multiple B
Surface-generaled A
upgoing mulliple
In surface seismic data, the receivers only detect the upgoing seismic
events. In VSP data recording, we record both the up- and downgoing
seismic events ...this enables us to evaluate the multiple reflection.
©Hinds, 2014 47
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Outside

Inside Corridor Corridor

If a corridor of data can be
found which does not
contain multiples, then the
corridor sums can be

a simple interpretive tool.

O Hinds, 2014 55

A8 FIHFEEFER (corridor) FEFEHKET (Up-P) EBEERET (Up-M) HYFE4R » F)
FERINESEE S (inside corridor stack ) EEEJERAMEREE & (outside corridor stack ) 2RI 57+
SR B EE S B (S 5R -

£ VSP Efta - R BT S pE B S B A (Al _ERYZER - ATl =70 BRAUESAT
PECENY P IRZER SV IR R RE (RIS 4 8 0 BB =8 o ERTacs: - A EEIREH - 15
FIBRLIFoR PO EL SV YAy VSP = MEIE (8 A9) - fERUNEHI =78 X~ Y 1 Z &I
o SR KPR X B Y B B E Hu /3B He 08 > ZMRERERE Z 5
He 77 B e SRR G W REVETT M 5 Hee 778 DAINS Hew 7 BEENZ T8
WL AERIEAFOR P (2 3&E) B SV K (Hw 5378) VSP Z=NHEIHE -

14



‘ (1] X(FRT) (2) Y(FRT) m. Z(FRT} (4) IN (FRT)

(s) IWILT1IAVHL
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