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FIG. 3.1-3. NMO correction (equation 3-2a) involves map-
ping nonzero-offset traveltime t onto zero-offset traveltime
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Objetivo da analise de velocidades

correcao
NMO

Hipérbole de reflexao

correcao Normal Moveout

horizontalizadas

AL

empilhamento



Diversas camadas horizontalizadas
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Diversas camadas horizontalizadas
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Considerando x>0 e refracOes nas interfaces
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Diversas camadas horizontalizadas

2 2 4 2j—2
Lo =C +CX +CX +...+C X" +...

onde os coeficientes c1,c2,....dependem das espessuras (h1, h2,...hn) e
das velocidades (v1, v2,...vn) das camadas

Taner, M. T. and Koehler, F., 1969, Velocity spectra — digital computer derivation and applications
of velocity functions: Geophysics, 39, 859-881.



Para distancias x, ~ h,, 0s 2 primeiros termos da
expressao anterior permitem a precisao necessaria para
0S propositos da sismica de exploracéo

2 2
t(x,n) =C, +CX

n-1
2 2
C, = (Zt (O,k)j = t(O,n)
k=1

n—1 n-1 ,
Zt(o,k) 1 Vk tk
C k=1 2 k=1
> T Th—1 , — \/ 2 ou VRMS ¢
2 ooV n o)
k=1



Diversas camadas horizontalizadas

Vi = velocidade intervalar

i Vizti

V2 =12k Vrms = velocidade meédia quadratica
i Zn:t' ou velocidade de empilhamento
~ | ou velocidade NMO

rms = root-mean-square 2h,



Offset

— True ---:Shifted Hyperbola
FIz. C-1. Traveltime trajectories based on (top) the hyperbolic equation {C-23) and (bottom) the

time-shifted hyperbolic equation (C-14). Compare with the true traveltime trajectory associated with
a layered model (Castle, 1004),

Castle, R. J., 1994, A theory of normal moveout: Geophysics, 59, 983-999,



Offset— A

O

<— Two-Way Time ~;

The equation for moveout velocity is derived by
assuming a small-spread hyperbola. On the
other hand,. stacking velocity is derived from the best-fit
hyperbola over the entire spread length.
Here, (a) is the actual travelume, (b) is best-fit hyperbola
over the offset range OA, and (c) is small-spread hyperbola.
(Adapted from Hubral and Krey, 1980.)



Vems X Vumo X  Vgrk

STK = stacking = empilhamento



Correcao NMO - multicamadas

No problema de multicamadas a “velocidade NMO”
representa a velocidade de uma camada representativa
das camadas acima do refletor:

Fonte:Prof. Rodrigo
Portugal (Unicamp)



Corregao NMO - multicamadas
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FOrmula de Dix

Conversao da Vv, €m velocidade intervalar

" VRMSs. n 1
V (VRMS,n)Ztn—(VRMS,n—l)ztn—l th-1
Int —
th—th-1 bneq
tn
VRMS, n Vint




Métodos para analise de velocidades

- Analise x?- t2

- Métodos que usam a correcédo NMO:
o CVP - constant velocity panels

o CVS - constant velocity stacks

- Analise do espectro de velocidades (semblance)
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Métodos que usam a correcdo NMO
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Stretching (estiramento)
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Stretching (estiramento)
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Efeito “stretch™ (estiramento do trago)
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Tempo de transito (CMP)

Slsmograma common m|d pomt CMP
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Fonte:Prof. Rodrigo
Portugal (Unicamp)



Tempo de transito (CMP)

Sismograma common mid point CMP
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Correcao NMO

Sismograma CMP (v=2.8)
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Correcao NMO

Sismograma CMP (v=2.8) Sismograma CMP corrigido (v=2.6)
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Sismograma CMP (v=2.8)
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Empilhamento NMO

Sismograma CMP corrigido (v=2.8)
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Tempo (ms)

Correcao NMO - multicamadas
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Tempo (ms)

Sismograma CMP (v=2.8) Sismograma CMP corrigido (v=1.78)
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Sismograma CMP (v=2.8) Sismograma CMP corrigido (v=2.0)
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Painel NMO
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Painel NMO

Velocity panels
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fonte & geofones
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FIG. 3.2-35. A CMP-stacked section with interpreted time horizon segments associated with geological markers.
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Painel CVS (empilhado) de 24 conjuntos CMP
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reflection time

Velocidade de empilhamento
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Espectro de velocidades
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Método para calcular o espectro de velocidades

Z(ij . Zt:sf
DI ITARED

W, valor para o traco i, tempo t

Semblance
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Tempo de afastamento nulo (t;) (ms)
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Sismograma CMP com 20% ruido
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Funcao semblance
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Semblance
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Resultado usando velocidades incorretas
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Erros para altas velocidades e tempos de trajetorias
pequenos
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Fatores que afetam as estimativas das velocidades

 Profundidade dos refletores
* Move-out da reflexao

« Comprimento do arranjo

« Razao S/R = multiplicidade



