24 Vol.24 No.2
2005 6 Geological Science and Technology Information Jun. 2005
1,2 1.2 3
(1. 102249;2.
102249 ;3. 257001)
:P631 4 A :1000-7849(2005) 02-0071-06
1995 Bahorich  Farmer' ,
, ( (2D ESP) (3D ESP)
G ) 2 ( (ESP 3D along horizon) (edge detection)
C ).
(1 ( Cs )
ESP
11
[415]’ [6.7] ( 1) , 1
8] 11
[9] [10]
1
.. . _— 1 [1]
(event smilarity prediction,
ESP) Fig.1 Coherence principle

:2004-12-30

(1976 — ), ,

" (41004060022)



72 2005

1995 Bahorich Farmer

, (cross correla
tion) (semblance) (eigen-
structure)

1.2

Bahorich  Farmer'

(G) ,

x(n) y(n,
ny
Iy (m)

Po(m =T070) - 1y (077

X - y(i- m

N N (1
[IZIX(I)Z ) i;y(i)Z]UZ
°N DTy (M)
x(n)  y(n i (0) 1y (0)
x(n  y(n) , Py (m) :
| Py (m)| <1 2 .
Fg.2 Andyss window
: A. a
Ry (M) =1- Py (M) (2) > ] “’“B'b ;
Ry (M) 0< Ry (m <2, ' ’
€,p,9 T P
c ' q X oy (ms/'m) ; pxi +
él qyi ([ !pIQ) (Xi ryi)
’ T : H Hil bert
u
(C) (3
1.3
Marfurt Taner Koehler 1969 ’ 3)
Landa 1993 , ' (4)
) 2w (ms) K=w/At,
' c
, N , (x, c(t,p.d ={k:§K{[iiu(t+lAt- pXi -
, o[ ,p, N
y) ([Npa) qyi,xi,yi)]2+[i;u”(t+lAt- pXi -
C(E,p,a) :{[ U([ - PXi - q}/i,Xi,Yi)]z"' 2 K N
) iz ) qyi,xi,ya)]}}/{Nk;Ki:Zl{[u(HlAt- pxi -
[ 5@ - pxi - qyi,Xi,yi)lz}/{N_Z{IU(f - ayi,xi, ) 17+ [ut (t+ 1t pxi- gy xi,y) 19
pXi - qyi,xi,yi)]2+[UH(f - PXi - qyi-xhyi)]z}} ] )
(3) At
(4)
24 © 1994-2007 China Academic Journ ectronic ishi use. All rights reserved.  http://www. net



73
N
C= DTD:n;dndI:
N N N
d”‘a’((ms‘/ m) ! n=zld2nl rI:Zldnl dre nzzldnl dn
”p2+q2SdmaX (5) N N N
, Jdude 3 do 3 dredu 9
6 c(t,p,0 (6)
=d- 9 N N N
2: J. Co:g (6) Ydudv 3 dedw n;dﬁ]
:(p-Q) ;d (mS/ C
m) © x ( )
Golub  VanlLoan 1998 Tr(O :
(t, po, ) ( 3N dz ) J)\
: Tr(Q = No= c = j (10)
) , Nyqui st ,ZZ ’ ,-Z ! ,-Z‘
, :Tr (0
(p,9 d c
Marf urt ( ) E ;
G . VR ST 1
La E = Trg = N (11)
, Gersztenkorn ,-ZC” ,-Z :
Marf urt™ C 1,
1, C
(G) J A, E=1,
N () D C
1!
ch1  di chsy
D= b1 d» (078 7
du de dn
:dnj j n
D n dr =[da,de, ,dw](1
<ns<N), n
n
dn
aal=| % | [du.de, Ldo]= ( ) '
nUn — [ n , Un2 , y rd] - (12) (15)’ (
dw )
2 N
dn dr dre . Oy Ut .p,9 = Zu(t- PXi - QYi, Xi,Yi) (12)
dn dr2 % dre dn 8) i
aC,p,d = JUC,pdI*+[U"C,p,9]°
du dv  dee du o (13)
Oh dud? Wi ,p,9 =arctan[U"C ,p,9/UC ,p,9]
1 (14)
D'D fi€,p,0 =[UC,p,d-0U"(C,p,g/0T -



74

u",p,g - o0UCl ,p,a)/aT]/{[U(f p,a ]+

[U"@.,p.9]1% (15)
U ,p,9 ;
u"e,p,9 ;a,p,9
Wi, p.9 fi€,p.9 ,
Gersztenkorn Marfurt GCs '
C Marfurt ™!
C3 y C3A5 y
G , N [4]
[ (pl q) ] ’ C2
Marfurt ™Y Css , ,
1.5 2.1
2002 K ESP ,
, C
(
) 1 ,
2003 o
ESP
, , [9]
G Xmx (LEmME M,
M ), : 3 ESP
X={ Xma} (1< m< M), (3200 3000 ms) a
C=X'X, Cs Ee = a
A el Tr (C) 3200 3000 ms
a
3200 ms 3160 ms
,Al-Dos A B
sary , A B
3 000 ms

Texas , ,

3120



75

3120ms |

3040ms | ' : 3000ms

3 ESP
Fig.3 Interpretion of depostiona environments ugng time dices of ESP
ESP , a 3200 3000ms
10 30m )
2.2 )
, 2.3
: (
) 1 1 1
’ ’ [10] 1
5]
,Ashbridge ' 3
Magnus ,
(Fault- 1995 C
Magic) , Cz
Neves ' Unayzah , Cs Bahorich  Farmer G
:Marf urt (
: G ,
, , ; Gersztenkorn  Marfurt Cs
8l
) , C ,Marfurt
by

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



76 2005

, Cas , Css Computations as an Aid to 3D Structura and Stratigraphic
Cs , N Mapping[J]. Geophysics,1999 ,64 (5) :1 468 - 1 479.
[4] , . .
[ (p.9 1 C [31. 2000 ,39(2) :83- 88.
Css y [5] , .
Marf urt [31. ,2001 ,36(3) :378 - 381.
Cs , [6] AshbridgeJ ,Pryce C,Coutel F,et a. Fault and Fracture Pre-

diction from Coherence Data Analyss. A Case Study: The
Magnus Feld ,UKCS[J]. SEG Technical Program Expanded
Abstracts,2000,19:1 564 - 1 567.
-AI'Dossary [7] Neves F A ,Zahrani M S,Bremkamp S W. Detection of Poten-
, tial Fractures and Small Faults Usng Seismic Attributes[J].
TL E,2004,23(9) :903 - 906.

(8] : X [J1.
’ ’ ,2003 ,38(5) :557 - 560.
[9] .
, [3]. ,2003 ,38(6) :642 - 653.
, ) [10] ; : [J1.

,2004 ,27(4) :290 - 296.
[11] Marfurt K J,Sudhaker V , Gersztenkorn A ,et a. Coherence
Cdculationsin the Presence of Structura Dip[J]. Geophysics,
: 1999 ,64(1) :104 - 111.
[1] Bahorich M ,Farmer S 3-D Seismic Discontinuity for Faults and [12]

Stratigraphic Features: The Coherence Cube[J]. The L eading [J]. ,2002 ,41(3) :334 - 338.

Edge,1995,14 (10) : 1 053- 1 058. [13] , . [J1.
[2] Marfurt KJ,Kirlin RL ,Farmer SL et d.3-D Sdsmic Attrib- ;2003 ,27(2) :128 - 130.

utes Using a Semblance-Based Coherency Algorithm[J]. Geo- [14] Al-Dossary S,9mon Y ,Marfurt K.J. Inter Azimuth Coherence

physics,1998 ,63(4) :1 150 - 1 165. Attribute for Fracture Detection[J]. SEG Technical Program
[3] Gersztenkorn A ,Marfurt K J. Eigenstructure-Based Coherence Expanded Abstracts,2004,23:183 - 186.

Progress of Seismic Coherence and Its Application to
Petroleum Exploration

WAN G Dawei'? L IU Zhen' ,CHEN Xiao-hong'? JI Xiao-bing®

(1. Key L aboratory for Hydrocarbon Accumulation in China University of Petroleum,Ministry of
Education,Beijing 102249, China;2. Key L aboratory of Geophysical Exploration,CN PCBeijing
102249, China;3. Division of Exploration Supervision, Shengli Oilfield Co.Ltd. ,SINOPEC,
Dongying Shangdong 257001, China)

Abstract : Application of seismic coherence in petroleum exploration has been discussed based on its princi-
ple,history and trend. Coherence is broadly applied to infer faults and fractures and al so can be used to de-
tect and interpret sandstone and complex fault blocks asit is sendtive to discontinuities. Emphas s has been
put on itsapplication in depositional environment analys s. Coherence cube can reflect the spatial changesin
geologic bodies,in other words,smilar geological bodies from different energy environments may vary.
Therefore contrasting coherence dices can infer the spatial changesfor geologic bodies and depositional en-
vironments, and provide important information to explore the profit reservoirs and the subtle traps.

Key words: coherence;discontinuity detection;sedimentary environment ;petroleum exploration



