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Moveout and parameter estimation of converted waves

at CMP gathers from 3D dipping interface

CAI Ming-Gang'*, YAO Chen', WANG Hai-Ning'
1 The Institute of Geology, China Earthquake Administration, Beijing 100029, China
2 Key Laboratory of Active Tectonics and Volcano , Institute o f Geology, CEA, Beijing 100029, China

Abstract In the processing of converted wave data, P-wave data is often needed to be jointed to
provide the corresponding model. In the practical application, there is a difficulty in confirming P-
wave and PS-wave from the same reflector. In this article PS-wave data is only used and the
approximated moveout analytical expressions of PS-waves are derived at the CMP gathers for the
three-dimensional dipping interface. The properties and fitness error are discussed about exact
and approximate PS moveout which change with survey azimuths, dipping angles and dip
orientations. Furthermore, a theoretical parameter estimation method is also given. The five
parameters which are dip angle, dip orientation, depth, P-wave velocity and S-wave velocity are
used to describe the relation of travel time and distance. An example from a synthetic model is
used to show that this parameter estimation method is feasible.

Keywords PS wave, Horizon calibration, 3D dipping interface, Common Middle Point (CMP)

gather, Parameter estimation
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Fig. 2 The moveout of P-SV converted wave from the different survey azimuth
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The survey azimuth of (a)—(h) is 45°,90°,135°,180°,225°,270°,315%and 360°, respectively. The x-axis is the ratio of the offset and the
perpendicular distance from CMP to 3D dipping interface. The y-axis is traveltime(unit: ms). The black solid line is the exact traveltime
calculated by expression (1) and (2). The red dotted line is the approximate traveltime calculated by expression (9). §” is the apparent dip
angle. The ¢’ of (a)—(d) is negative and of (e)—(f) is positive.
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Fig.4 The parameter x; »t, and V..« varying with survey azimuth

(@), (b) and (¢) is xg stm and Ve, ps varied with survey azimuth;(a): the blue line represent positive data and red line represent negative
data. The dip angle is 30°,20° and 10° from the circumference to the center of the circle, respectively. (b): The dip angle is 30°,50° and
80° from the circumference to the center of the circle, respectively; (¢): the black line represent Vmy.ps and red line representy/af. The dip

angle is 50° and 30° from the circumference to the center of the circle, respectively.
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Table 2 The data used to parameter estimation

W 2R T5 6 (%) i B B (m) B 1] (ms)
3 0 43.1  204.6 1500 1503 1518
12 0 42.5  202.2 1500 1501 1515

R3 SHMETER

Table 3 The result of the parameter estimation

J ERLIBZO% HEES K
i
A ) R C) O IREE (m) PAPEHRE (m/s) 1 8 (m /)
1 26.4 300 983.4 2073 959

BB TSR AE R W] AT B8 K B I B R0 5K
fifp = A~ I A 2 B 7 T A T S TR 2 S RO
FIAT I o A E HLME — B €. R S8 PR BN 4 BGER
2 LIRS B TR Z A S PR BB AL BE A ) SR AR
IO ) B 53035 3 ik 22 7 37 22 3 I 0080 24 A SR
RS H R A i3 2 58 2 7 T P g ab B2

LB T HCA PR PS 5 i i A 8 E 1 )2 07
XF b PRI AE. [ A R ) 2 $00i 1 T AR Sy CCP &
F A 1) 97 f A5 7.

4zt B

TE = BRI PS 540 CMP JH £ K5 o i
R OG R BL Al b AR SCHE S 45 1 I (Ui s =L 1)
W T PS B i BB R AE LA IR 2E R S AR S
B 7 AR A R A BT 28 AR S Ak ar
SR T 7 W RAR LR 4518

() =4 iRt AL PS 45 35 CMP Ji £ 78 40 i
iR e N EE L (A B A A S/ BB B/ B
ik /N A B B A s a) 8B 07 A5 £k R B
B S5/ N B B TR AL i 5 i A% B L B 7 A5 b B
B, 5 B TR A DL R AR B LA G,
YN R D G G R 0 R A A 46 %o {1 AR AR

(2) I RA I BE A SRl S 78 /b << 1 ), AT AR B4
BB IR, L5 08 22 5 B R BE LU A L i
JE R I RN RS B G, — I R B8 BE AN
DN D S L A R AL 1 2 K5 A [R] A O S BE
TR 8, 0L 1% 2 18/ < AH TR] A 0 R ip 1 L
O\ B I A DL R 2 D s WA A O JE I B
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(O FE I R S 800k 1 3 U 5 G R 3l 5
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