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Introduction

- The S-wave statics problem:

[m]

The near surface “seen” by S-waves is different than the one
seen by P-waves (e.g. water table depth).

m]

S-wave statics solutions may be independent of P-wave statics.

m]

Slow velocities magnify the effect of small changes in the
propagation.

m]

Non-Stationarity? Why? How to correct them?



Surface Consistency?

Static times vs ray-path angle
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v' Different transmission angles produce different delay times even for
a fixed receiver location



Geometry of the problem

Travel times for a dipping LVL:

h h : Vertical thickness
I V' : Shear wave velocity
¢ : Dip of the base of the LVL

72\ 6 : Raypath angle

h cos(¢)
Viyr cos(OLy, + @)

Lealc =



500 m/s)

100 m, VLVL

Deviation from vertical time (ms)
(h

0

L0
—

100

50

RN
N
\

™.

/

L
\\\\

I
~

L

\

/
//
/
/
/
/

OO
NN

\(

AN
(bap) a|b

Lo o

i i

uy yredAey

20 25 30 35 40 45
LVL Dip (deg)

15

10



(bap) a|buy "wisuel]l AT

(bap) o|buy "wisuell AT

o To) o o
N — — o) o N 7o} o
R PN o
R O =
1 o o
I N N
I o o
N O o
0 (0]
— —
I
1 o =
- 1O Q
© ©
— —
1
3 3
SO |/ — 1 F <
— —
o o
e ~ e ks & o
o ~ S N
o I — 0 —
~ To)
h )h ~~
= ] E = e
w O(w o~
Sr—@ 8% & S3g
o 1:5 — lr.nb
(@] Y— o —
5] o B o
@ <@
[t o Y— o
[3) B E— | 4 ) o
0 loe) @ 00
o o
3 o
© ©
o o
1S o
< <
|
oNn |
c 2 S
|- 1 Q Q
.] [ 2 2
- o Q o g°
o o o o
N < O ©
I (w) yadaa
> S
i i T T T T m
© ! o
1 _ O\S)
o o= g 182
1 I o £
>1 _it = - =
Ji ol LL >
Vo esl B : g3
- > [ rmm
al R | NE
[
I o~
S L ﬂ_u I , I I I rROu
o o o o o o
S o o o o o o
e ~ ™ < Te) © ~ %

(w) yadaq



Ray-Tracing
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v' Reflection times with the same transmission angle are recorded at
different offsets



Ray-Tracing
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Finite-Difference Modeling

Depth (m)

P-wave Velocity (m/s)
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Receiver Gather
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Finite-difference modeling

S-wave Velocity (m/s)
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Ray parameter gather after convolution wit
xcorrelation functions




Xcorrelation functions
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Conclusions

- If velocity contrasts at the near surface are not large, S-wave statics
may show ray-path dependency

- Ray-path dependency implies a non-stationary behavior in time
domain.

- Interferometric statics applied in the R-T domain showed to solved
the problem.

- Straight ray-path assumptions for applying the radial transform
may not be enough. Snell ray transform can be the next step.

- Inversion of the cross-correlations peaks time may be used for
computing a velocity model for the near surface.
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