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

Hipérbole de reflexao

(NMO = Normal Moveout)

_>» i

correcao
NMO

jll

horizontalizadas

empilhamento



Diversas camadas horizontalizadas
X

P »
<« »

AX,

\ ’
Ark\\\ hl //// vl

Considerando x>0 e refracOes nas interfaces

. 1 2 | h 22
1:(x,n) = Zzﬂ = 22 (AXk \-/I- hk )
k=1 K k=1 K
X= Zzn:AXk AX = 7

K



Diversas camadas horizontalizadas

2 2 4 2j—2
o =C+CX +CX +...+C X7 +...

onde os coeficientes c1=(t,)?, c2=1/(Vgus)? € €3,c4,....funcbes que dependem da espessura (hl,
h2,...hn) e velocidade de cada camada (v1, v2, vn)

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



t2

_ 2 4 2j—2
oo =C HCX +HC X+ +C X T+

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

t2

2
oy = & TG X

cl=(ty)*  ¢c2=1/(Vgrms)*



Diversas camadas horizontalizadas
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Offset

\ Yilmaz — Seismic data analysis
— 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,



Correcao NMO - multicamadas

Para meios estratificados, a velocidade NMO representa
a velocidade do pacote de estratos acima da interface
sismica considerada (refletor)




Correcao NMO - multicamadas
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FIG. 3.1-8. A hypothetical velocity function used in gen-
erating the synthetic CMP gather in Figure 3.1-7a.
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FIG. 3.1-7. (a) A synthetic CMP gather derived from the velocity function depicted in Figure 3.1-8; (b), (c), and (d) are
CMP gathers derived from the rms velocities (indicated at the top of each gather) associated with the second, third, and
fourth reflectors from the top. The traveltimes in (a) were derived using the raypath integral equations for a horizontally
layered earth model.
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tX = t'l} —I_ 2 —l_ CTFQLL'
Urms
Sugestéo Yilmaz |
2 2 a”
1) "=ty + ?)gm’ > Up ms(tﬂ)

2) t2_t0+ + Chut —> Cg(t{])

TC’T?,S

2
3) Fohe it — v (fo)

l'T’TﬂS

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

Conversao da Vv,ys €m velocidade intervalar

" VRMSs. n 1
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Métodos para analise de velocidades

o Analise x?-t?

e Métodos que usam a correcao NMO:
o CVP - constant velocity panels
@ CVS - constant velocity stacks

@ Analise do espectro de velocidades
(semblance)



Analise x?-t2
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Métodos que usam a correcdo NMO

X

T R FRRTHTHRLI
T T T T e T
ST ‘Jlllll HIRTHE TR TETRATHIT
FRUBEEL O FRLRERERN i - JEHTHELH TERTTRERRTT TTV TN
FETCEERL LI TOAVORTRRELONON l"n IR RN ‘I'f'”‘ [
RIS TR ' INHE TR LTI R
SRR L IDIALRARRSIONE JETEMARMFRILRIRLORCH EIPTIAH
FHE ATV DTERSTEESHORERNRE R | MATILLERRLETRLLITE ‘1~ THETITTAN
1 \H;le il r [T ul‘ll‘mE z!i 1‘[‘[2( %igj ! VT[] 5 |
RRTTT T BTHTIN VTR TN |
0-5 il E |l:x|‘-:"1'{‘!‘.\ A il
ITHTLETLLETCECAERGRREATE MAVAAARMLEEL RN ‘
IR 1l i‘ i m"l‘l[ 1l (IR L l
PRTEREHTCHRIORDRSENEm TN i LRI i it A
EAEHACHVEFETTLRLETRLBIRRBCERR LA HHH: Jnm it .-'w' il T
t(O) _____ L llmumu;:\:i‘w i 3 ! R, Al {
] T 1 ’
HHIH T LD 'l‘.wn' :
HH Ul IR FERRRILHLI
1 0 il A Wi ‘I.AtNMO o l"" TR
. HITH ML | Ll 1 lil ‘, ‘
| | o ull HHUNE! | !
t(x) ————— mbﬂ | l" i I i JIHHN i
T | HIT I
1T | Ll HHTH i
il ! iy MM |
| HHI i THIRIET T
| { 1! 1t I it g
I ! Hll”‘ 1 e HFEHEGRR ]
i [HSSEEHBERIERT TR LTI O HIH \
1.5 i iR A
I FITRESERLANN Il I R
O JIRERE N ne LTI I
HINH TR R T TETHEN I
i TRt T I aHAI!
i T L1 T LY
i TTRRSTRRRT AL 1188 T ELIH
1 ST Wit T | SHIHH
I TR M JURILERRMLAN FRAETR N ML
i Hn'l‘r‘lmll‘ ; | AT TV T e
R M LR TR L e TR

(a) (b)

Yilmaz — Seismic data analysis



S TR RO ER RO R Tt [T i LI Il HEHITHI
i U EMTHTARI LTS T | T [l e |i}‘{";{ [ [l
| i | i
T | 1 imi 1111
; il ! TTH i HIEATRY
i (Il I
i I8 i
titt f ; : ,
0.5 | it 0.5
f f
| !
" ' | I
11T | [ -
1 1 i 1
| |
) :

) A | | |
111 : } L AU
1-5 | T .
|

(a) (b) (c) (d)
(a) Reflexao nao corrigida
(b) Corrigida com velocidade correta

(c) Velocidade muito baixa
(d) \elocidade muito alta Yilmaz — Seismic data analysis



2
III ( J.‘ ) B 1]
1+ S
Atnmo =to h UNMO




0O 1 2 3kmO 1 .?Silaﬁ{'l 1 ?3|km(ll 1 213|km

s | THELTY M IH I I ] I
i . 2084mis - - 33m/s - - 2806 m/s
IHIAINHEER NN YA it NI
T T [ T R A l _ AR
I ] I b I l | I T |
i : I T ! _ AT T
T i N : 0 i . .
™ [l | K
| I 1 | ! i 1 I |
0-5 .....,r; 111 l | i | : I 0-5
i |
(i | | ! E
JI[' .: | | I
H 'I'L"!" k- I.I | | I i
_ 'i K Il I T Ir
1 ]J | i | ; |. ! ! | | il
l Al '?
AT ! |
. l "ﬁi.l.!‘i. I l | 1
I ite2 G I | I
I ] b Il |
4 Mt K
| i'-] Il
_{!I [T I AR R ;
| : |I 1A TN i 1 s | |j.I
It bl ~ 1 I i I I I | . |
1.5 ||Il| IR ] B T ] R I T Tl I| i i T 1_5
| i i LI i i T A ML
i I v T I T
! s, ! e [ T
1] d I I T I
1 .|I : | | i ! I;I
|' I] I ! : T il || ';"u
| I i W [ 1 T lill 1 T M T T
i RN RIARTRDI A il | | ; T | I AR T | il 1
| WITRETTETTETETIO WINTTHEFHER WHETRITELTT LT | WIRTT WHTTTTRTITATA HILK WTETTRTTEETIOT
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FIG. 3.1-7. (a) A synthetic CMP gather derived from the velocity function depicted in Figure 3.1-8; (b), (c), and (d) are
CMP gathers derived from the rms velocities (indicated at the top of each gather) associated with the second, third, and
fourth reflectors from the top. The traveltimes in (a) were derived using the raypath integral equations for a horizontally
layered earth model.
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Stretching (estiramento)

Atyyo =t1(x) —1(0)

: X2 1/2
t(0)=£t (X)—sz
Atuo :t(x)—[tz(x)— \)/‘2]

1/2
X2
Atywor = t(X) +dt —((t(x) +dt)’ —sz
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Stretching (estiramento)

Af _ Atnwmo
f to

Table 3-2. NMO stretching.

%Af/f for  %Af/f for

to, s vymo.m/s x=1000m =z = 2000 m

0.25 2000 123 312
0.5 2500 28 89
1 3000 ) 20
2 3500 1 4
4 4000 0.2 0.8
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Tempo de transito (CMP)
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Correcao NMO

Sismograma CMP (v=2.8)
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Correcao NMO
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Empilhamento NMO

Sismograma CMP corrigido (v=2.8)
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Correcao NMO - multicamadas
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Painel NMO
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FIG. 3.2-35. A CMP-stacked section with interpreted time horizon segments associated with geological markers.




Painel CVS (empilhado) de 24 conjuntos CMP
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Velocidade de empilhamento
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Espectro de velocidades
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Método para calcular o espectro de velocidades
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Semblance
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Secao CMP com 20% de ruido
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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

» Relacao S/R



