
!!"#""$# $$%%!$!&!

"(9,cQS>MRmJdeWXD1OPM1X78OPa!#"""3$
<=>!""’"$#!(?@A!BCD>E")##)?@A"
<NOPrJX’&(N1#!""&*Z!"’%"%$!=7;JF<YN1#!"")5bZ)!"("$!JXR#=>y‘;hN1#$"3("$!($!JX=7;H
FN#!""3@c"%""$7"")$b<OW"

!ijkl!

YZ[\]^JPQ_‘abcdKLMN
巴  晶 "!!曹  宏 !!姚逢昌 !!孔丽云 "

首  皓 !!刘  炯 "!杨慧珠 "
#!mJdeWXD1OPM1X78OPa!(9#"""3$%"ZKH>R5N>+!(9#"""3$$

9:";<"=>?"@Ar"BC"DE"FGH$IJKLMN!klO#PQR56"#$$456789:

;"%&’&"()$%%&’--!’3(

<=!d:?!:@ABb+C@DO/E/0{|gFGH!IJ+&RK"(?L!M’5NOH!IPB

@QR"S?ceTUpRSH!IJVG+,OP"WXgYZTUp&[?\deRS]89H!I1jV

@U^_VW")*g|g’‘#_‘<=$!ab;cLd;cM"H!IJ@!ef89gYIh’i"j

fH!Iu1cL@RKJ^"&IcM!HcL@RK:"H!eklmrIh"I!emRn%"opqrs

tBOuvw*bjx"q+<z/yzb2{Z|/I}‘~!("""2@]89H!I_s"(!&"#$

%_‘f6&‘’E@’)("bq+,D6:34)5H!I:@L!M’E#w*"&O+,-:"H!I@

)5HI@.k/\m"0~;+,O@12qTU"\2]!cQR@+G"~&+,T3@_‘4R};

5’6789@Z:;X#

关键词  错格虚谱法  礁、滩相储层  波场正演  偏移成像

’!+,

S&TfUX2*?:"|mJmV;e]W
X\;hZWh!cAHXYF>SZT\/01
2,Y6-~UV’#$(("FY*/V/IWXm!
S&T‘w\pqZw[+ZVVb>=[v[q
*zJ|\/I*z\AYv\y0d!9:Fn
]pqm\]].!xEFOPt2Z]&p^y
|_W"xfg/I*FS&Tm\23!VVMN
5=Mb\Ce5hZLe5h!C‘*8OPy
|MHK|%!EL6do.t2LN"/012
a7Y=\*E*8.lZb}l&Zdol’$(&:

"ol’%(uZd+vl’)!&("cmZd+vl^_
AY!’Ea=Ax?@"b}lkZTY\ry
7v\y!’EZce.lfs!b}l%AfE\
K|^_MNfQTx\K|pq!9:kZTY
\K|[y":3!b}l4ZJ2cU&(>EP

\’h!9:z?@b="due^b}la=>
f#Gf63’3(&GHGf63’’(ZZ-Oa’#"(63
\*Efg!‘WVzb}lkZK|[yY&5u
(g$&*E^_Y\’i!@v7<>fgg)C
W:%89]\ST63f%"ZZd+vlf
s!b}l\qzAHhiF>!b}l7d>63
>_\CeiIa"Q>w[cjkl&>_I(
kl\S7!a=b}lmn‘l7=’##(!C?a
=dqb}lGMY/CGvqQR"@one5
=dqb}lfg.Ep%UXm\/I*E’#!(!
‘WVzdqb}lG<MY/7=>kZ(CW
Ep‘w63m\>_8,a"

y>\<OP0W!<=5=dqb}lfg
kZX,U;(CWa\S&TfUXm\/I*
E!5=vrfg.lnfbp_S&Tw[F/I
*Em\ha6-!’,=mJV;b/S\v*
*qOPJKS&Tf/3f%!y>A:;;2:..2
fK|S1S>_!GH]&)rGst!#]5=



!#&3!! d e / 0 1 2 W X !"#""!

n\]60s78GHu]Zu)S!T\]6
0s"

%!eJ2R

FS!TfUX\*E*8m#YoAvcK|
$5~@wPZ#RSvk1sPZ\J9|R>
/X"q\klcjUuxX!yjXnbc\/
I>_iI"FQ*S.5GH)s]vK|$5
m#/X>_\klI(0(bcK|‘W\rs#
z{H=TK|‘W\~@w"FQS!TfUX
GH>_:f\$5m#r>T\|_Tb#ETV
qJ/XcjI(V1#9:S!TfUX>_:f
FxX/IfgOPm0xWR"

Y*\b}l#$}~!It#"12Cem
QCe\]vK|Q(xF*m7m\ieK|#
#]##$}~!$It"‘WQt%12Ce#
/xnO12%\Ce]v:%o"5=2,b}
lQLM/mGHqwn=\)sV%Lx

#D
#%&(

3+

3%

03%J$3%%1N_$03%%% $#%

cm&0xbml@’3% Vz%.r\*m’J$3%%
Vz@6DF*m7m\}~!Ito"2,b}
lF}~!It]#5=SU(\qLnpU;\
]v|x#FSUtuT4Aqzh\>_CI,
FGghce@h\]v|x#9:2,b}l6
M7<>>_DI-?‘w+ZfQcl\/Xf
%"FS!Tfvk‘wST\63&’m#U;S

7\>_iI0(F}~!*It]RSTH\b
;#bb;#$}~!$ItIRSTH\E;#G
xNHvcK|1s"xdqb}lG<CGvq
QR#cF]v|xm\i.qz1N_$03%%%(!%
N#NH}~!It]\*EF*m72:.E;
Zb;C(#iNQ>>_iIS7#6~HOPb
;)H>E;\mn"dqb}lnpqw]v\
)sV%Lx

#D
#%&(

3+

3%

03%J$3%%1N_$03%%%(!%1N_$03%%%

$!%
rL$!%FU{O#dqb}lEF;?Q2,b}
l\Gq&:%#’(?_q^{"rvk:%H
A\*E\C*Zf@\2)QR#F=9)#!*m
Z+$f<"#$q{Zz{|y.U.dqb}
l\*E^_F8S7|R5a=\Mn"(#x
S!Tf>_f%uc2,b}lZdqb}l\
*8*,q#r(#Fr&FEh\CeZLe5h
5_]#2,b}l\fg‘W$(#K%OP.UV
\1sPZ#c@6*,q;"!)-~A*Y\
*EEf.#xE1sPZsEp*E*8ma/
o\0n)#!*Xx_;’5=dqb}l\fg‘W
[ZOP1sPZ$(#[%"(#VU#iNQ>|
_b>[v[q/I*z\xT#dqb}l0G
MY/2:*EC*\^_Zf@8sa#9:F
2.fEK|^_\\}]#dqb}lQLe5
hZCe5h\Nn,T/#9xkZTY\K|
[y"

(#!S!Tf>_f%$:%uc2,b}l$K%Zdqb}l$[%\*8*,q
T\RC|_x!%2$(:m212S7%#Ff%*m~GH("PV\v*IL\01#vM5=L$#%
ZL$!%GHvcfgK|#FIL01]3"2;vMuv.&k.lHA\*,q



!$$%%!$!& 34n!,=dqb}lfgS"TfUX/I*E #&’!! !

,!MNfg

<=JK.qzz{[X\/3f%#f%o
mr(!$bf%\J%nR[5b/S#EEF
1}S\SG62F)"""2U;$xc(*8f
gcr#̂ S"TfUXJ|F/VU]b>

("""2\2_tuUT#̂ ;vwSZT\/I*
ha6-$_(!Kaz#bnSSf%\%"""$
3"""2x#>)R.r)%""2"2_.r#%""2t
JhbgIL#K|Le&zx#2;#Ce5he
~x#"2#5=m~ryx#"#("#%"PV\’(x
*YxILx*GHv**E\*8*$#HA

#"#("#%"PVILx*01]\~EL7\*N/
I*,q%(($(%&#mofg‘WVz!!F

#"PV\0189]%((&#Q>Tx/Xm\T"
S‘<Gx$#S8"S3\jkM.%T8jkz
lnF}{*[m#T3jkfQTZ[&#t*r
v\yx[v[q*z%’34"!%2&\v\GNK

|#‘lLMT\8"3"%T|_x(%2&#:L
S"Tf9q\V1*E6-|R>T3jk’"
F("PV\0189]%($&#T8"T3"S8\
jk*,TxZ[#S3jk*T.#EJ^Le
\23#S8\jkZ\l*ln#<.UV’#F

%"PV\0189]%(%&#T8"T3"S8"S3
\jk*,@vZ[#Cr>*zT:%&34$!2&#
*,qm\\l*Zsk*(Y1R#9:!$

(""2;\23U]#T8"T3ZS8\*\q0
#@vZ[#C:LS3\jk7A\l*\g
h#"!~(v\.$vr*EfgVU#S"T
fUX\/I*ha6-Z/I*\m~ry}
+5X#w/#a*\232f;;#|w#\l
*\gh#/I*\m~ryjY#cQS"T+Z
Zpq\v\yWjY$#xFEF/Xm#ry
jY\/I*aq<\rU7r"f#a=>?M
ZJ?ska[0\;<6j,#9:N//V
g6)*62TH\S"TG#0M!0/r/I
v%$

(!!S"Tf>_f%zA(
%:&SS7>_f%’%K&)R.r%"""$3"""2x>_f%

f%\)R@_x#""""2#*N2_x("""2$//VV]#7zX"qCcj~R#A]X\X"q
AT_AH#EX;U;S7jk.qXxx\T%212xXS7&#T\)Rz_x%(""2#T\RC
|_x(%2#T]vBZH"b&zSG%T]\W12S7&#HSG@!#""2#RC|_x3%2#bSG
@%""2#RC|_x$%2$f%;7B/X\@*>_vMx(%!(#(’&"#$$"#2(;#S"Tf\uC>
_x$&’#2(;#S>_x(%%(2(;#T>_x(’!#2(;#aZ/X>_oCnRv**qFfa2_x)
*>_\RCo$S"T>_ZuC>_,sEF62)"""2\CX>_/%k"v**qOP#EF
uC\@*>_F)!""2(;U;#S"T>_x%%""$%’""2(;&

(!_‘ahi

xvw/V)*uvm\S"Tf/Iha6
-#MY./V<0uv$F/VJh.bg*>#

b*>D#""g#lgLez_x!4%;#Le5h
e~x#2;#:"895=,+C:"89$FM
Yg6\$5mELpq.&kmn!!SZTE
Lu]#:LS"Tjk,,’"Tu)"Su]#:
LSjk,"Tjk.$FS"TurG]#cGe



!#3"!! d e / 0 1 2 W X !"#""!

((!#"PVILx*01]\~EL7\*N/I*,q
!:"#!"2;#!K"#%"2;#!["#3"2;#!8"!#"2;#!1"!$"2;#!F"!&"2;#!D"(""2;#!\"(("2;



!$$%%!$!& 34n!,=dqb}lfgS"TfUX/I*E #3#!! !

($!("PVILx*01]\~EL7\*N/I*,q
#:$#!"2;%#K$#%"2;%#[$#3"2;%#8$!#"2;%#1$!$"2;%#F$!&"2;%#D$(""2;%#\$(("2;



!#3!!! d e / 0 1 2 W X !"#""!

(%!%"PVILx*01]\~EL7\*N/I*,q
!:"#!"2;#!K"#%"2;#!["#3"2;#!8"!#"2;#!1"!$"2;#!F"!&"2;#!D"(""2;#!\"(("2;



!$$%%!$!& 34n!,=dqb}lfgS"TfUX/I*E #3(!! !

f%"EXf%Z5_nomF< A:;;2:..2f
\HI#a*G#i

K1&K8’
$#1K8%K;&!

)%KF’$#1)&%K;SK8%K
!
;
$$&

*1&*8 $%&

!1&!8’)!F $)&

cm!KF"K;"K8"K1vMxHIrG"mGHI"}
JKZ63\Gef%’*1 Z*8 vMxLi63
Z}JK\EXf%’!1"!8"!FvMxLi63"}
JKZrG\5_’)xHI_(

!! F*8K|mFk"P%DL‘|\S"Tf
\HI_"JK#aomZ‘v5_om$V#&#k
"‘|\HI63om#5= A:;;2:..2fK|
S"Tu]Zu)0n]\@*>_#5=(!:m
>_f%##$*S.5*8#K|&k0n]\g
6<0uv(

()xF)R@h%"""2\/VJhbgI
LHA\SS*,q#(&x/V)*\g6uv(
5=y>M*vp\n\]60s.l)#(*#vM
QS"Tu]Zu)\/VbguvGH.no

,’!@SyzeI

K;$=%2!& K8$=%2!& ) *8$=%2
!& KF#$=%2!& !F#$WD%2

(& KF!$=%2!& !F!$WD%2
(& !;$WD%2

(&

(3U#"’ #)U#"’ "4#% #$4)U#"’ !4%U#"’ #"$" #4$U#") #"" !)%"

!u!KF#Z!F#Vz)\Gef%Z5_#KF!Z!F!Vz]\Gef%Z5_#;vomnR=9)#"*

()!F)R@h%"""2\/VJhbgIL
HA\SS*,q

$(3&#]60s‘W_(’az#‘WVU!‘f
?u]4?u)#S"Tf\:"Zpq,GZ[v
\#C Z S"T E L u ] \ f % $( ’:&f
s#FTu)"Su]\f%$(’K&m#S:"0s

TxZ[#T:"TfN(k" A:;;2:..2fF
Up^;<PZ#ir>\HCdFu)]@*>
_].5_su]Lb#9:Tu)\*OP+T
/(;<|yVU#_Wwpq8S#a*S23
2f#F2Q0n]#/]6]\0s‘WmN4L
MS"Tm\]")vB?FG\(CFEFR5
m#S"Tf\LM7A2_";<Zskn9)\
dM#EEF/Xf%NSTH\#9:w5=8S
#a*S232f?~|\(Ay\OPVz#F
mJV;\Lu)Cdm#m"/ry\/I*rs
PZRO.Xk;P\NDW_#//IrxA*
qrx\>_rssyG%A("dU;(9:Q
>urG\/X#cF/Irx\>_:f^?j
~pq\qzWR(

(&!/V)*g6uv
$:&IL@>)R@h"2’$K&IL@>)R@h%"""2’$[&IL@>)R@h#""""2



!#3$!! d e / 0 1 2 W X !"#""!

(3!S!TELu]":#ZTu)!Su]"K#f%\nopq

(’!S!TELu]":#ZTu)!Su]"K#f%\2_]60s‘W

)!<=>

<=5=dqb}lfg.cj/X‘wm\
S!TfUX\v**E$‘WVzdqb}l7=
>fgkZTH>_8,a\STw[$G<F2
:*E^_\mn]}YK|[y$@v7<S!T
fUX\*8OP%y>mJV;b/S\v*
*qOPJK.[XS!Tf/3f%$,= A:;7
;2:..2f$=]!)vMstS!TT;\rG$!
$*E*8MY.<0uv$5=y>M*vp\
n\]60s.lGHS!T‘w\0s%‘WV
U$|w/8S#a*S232fO1$//V)*
uvFU[{i*A2_H>("""2\bpqS!
T‘w$’EF"DuC>_ZHI_vB\\}
]$F//IpqmN4LMS!Tm\]!)vB%
#x$<=\‘W0?:sF8S#a*S.5\
\}]$E>_f%nRv**q$xFEF\S!
TfWXRYm$STUCm\STw[_DE!V
p!rG\&WX’0LiUuYJRS\/I*>
_\@ryrsZG%;<$,H‘S!T‘w\/
V/ILMy|_W$9:Q>urG\/X$cF
/Irx\>_:f^?1\j~pq\qzWR%

e f g h

(#)!Z[>$\CK$]^_4S1S/Iha6-\mo
fg4de>G$!""’$(""##*&%$&’

(!)!=‘a$\CK$]^_4S!Tfe]UX2*.l
OP4de/012WX$!""3$$(")#*)3%$)33

(()!b4c45-(/SS!TfUX2*78Za=4d
e1X$!""&$$)"$#*()($()’

($)!MdF$efg4u&krG\LiHI63\Zd
omofg4a=/012$!"#"$&"hG#

(%)!FNi$jkl4#a*:"ol*8fg4/012
>G$#’’$$(&*%!#$%!’

())!m*n4Gfjr,a63#a*23$dpqYw
Zd+vlfg4de/012WX$!"")$$#"!#*
#(&$#$(

(&)!ABC$HCD$ESF4DEF=jr,aGHI
63*E236-4/012>G$!""’$%!"$#*
#"$’$#"%3

(3)!34$oUp$qr$efg4f#Gf63m\s=
JKf%4/012>G$!""3$%#"%#*#%!&$#%(&

(’)!Z:‘$=01‘c$*:<P$M:.DP@4+1;<;[<_0[F/I08
F/<];02I/:J0<.0.8<IK/17_<9<;0JG9<[W;47:;<#=>,B
)042:>:0A)#/:"":A>$!""3$(%*/"$("(

(#")!Z:‘$*:<P$M:<b*$=01‘c$M:.DP@45<IK/17_<7
9<;0JG9<[W2<81/:.8;HI09JF/<]0./:K<9:J<9GF917
HI1.[GK:.84?<<4,:@7:;<#=>,)>$!""3$%"$#*!)#$
!&)

(##)!tuy$vTX$wTxy4dqEm}~!It]v
|xucF(CW63*S23OPm\a=4/
012>G$!""($$)"!#*!($$!$"

(#!)!@o$LzA$efg$344Ep%UXdq{}l
fg4de/012WX$!""3$$(")#*&!($&!&

(#()!a|$}~!$Ng$@"4y>Dg]6ZM*vp\
6Eej84de/012WX4!""’$$$"##*(3$$!

(#$)!Z:‘$*:<P$M:<b*$M:.D@b4,<91\1J19<D1.10JG
0.8I[1;8<IK/17_<9<;0JG0.AI:.Df:.;:.8;J<.14LH9+
9F7C:,-,+E!""’$Z10g0.D$*\0.:$!""’

!KLMN"OP#


	Button1: 


