55 38 %45 3 0] Y w5 & #® Vol.38,No.3
2014 4F 6 f GEOPHYSICAL & GEOCHEMICAL EXPLORATION Jun. 2014

DOI:10.11720/wtyht.2014.3.25

BRI, B A A SRR AE D I A A TION P (S [ )] 8 5 67,2014 ,38(3) :558-565. http : //doi.org/10.11720/wtyht.2014.3.25

Bi Junfeng, Yang Peijie.The application of colored inversion to reservoir prediction in sparse well zone[ J ].Geophysical and Geochemical Exploration,

2014,38(3) :558-565.http://doi.org/10.11720/wtyht.2014.3.25

A0 S AR 2D I DX P A FUI A e 1

BRR AR
(LPEMTAY HRYIE L T E A FK, #d RN 430074;2. % B A LA d B 22 8 HR

HEFRE, LK FE  257015)

O AT A O SEA JR A T RER A U WIA AT (0 SC HE S R ) B R SO
(B B DR A AR T B S T DN 5 M 220 i > == SR SRS B (A o) SR AT T, 5 R R SR AR L
P A R BIAT S UUR AL, SR A R T BV SR BE . R WA (0 S T e O B R s Dt s B R ) R il
bR BRI R G S O A I XA MR A PR AR

KR A T TR DE B 5 D X A AR T
X EHS . 1000-8918(2014)03-0558-08

FESEKE . P631.4 SCERARIRED: A

W RLHL R BB Rt 1 2 A AR AR A, 2
Ik S e AT LA AT R 1) b R R il 2 R A
BHACHORL, L4k, ShT & 5 B RHAT 5 i IS
THERERE, BN T 2R Hp
B VK eI BELATE S i e it 2 T v i T S i 2
— YR [ Jr R H BRI i B %
P EDS PR et I Sl R L (2SRRI i o 3
i v S T IR AR R M AR REASE X S T 4 SR
ART 30 IR AR MESR BOE Y | B 32 3 I 7 KD
TP Ty TP IS 5 23 A2 255 2 R 152
mtt = FrMAR Z AR BT B ) — e 4T ARk
ST R A A A FLE iy, 8R4
38 I S A /0 I s TE I XA AR 5 1B 43
HERA G WA T BRI R 75 oK

A0 S R AT IS HOR A BRI O Rk
(g —FhoBI (9 52 T8 0k, e PR R A 2 R
JFH R g I - 24 o s 3 e A P B AR R R Y
()8, 3 JLAR SR I Y RG22 W58 A DL B3I (6 s
P HEATRE R O, 32 H 052 AT 2 P AT s
RG24 ) s G S R ) P R
S5 HA S Ty 2k e e S AR PEAN O T Y A
RAZ, Wi EA ORI, e KIS LA
0 S A T R AR, FRAT TR A €0 S AT

s BH#A.2013-06-17;f&E H#F.2013-11-19
E&TH . BZEFHHE AL (20112X05006)

THRARIBIGE . MBS SRR 5 A
BT LR SEBRGOR T, 2 LA A AR AT
T IR HI A A

1 A0 A

A €0, S YR — T 5 0 H- 24 SR8 BH AT S
%, FAZ o 2 FH b 7 1 A0 35 AR 198 8 BEL 470 0 33 A DT
TR 58 IS T8, 3K A IS T8 1 1 VA T A ) - A B
SUN IR N Ry RIVE SA T N R A
o Sz v {H LAY S g ARG, LR A N I AR
HRRE/N 2R, R R B4 R
WU, 5 TECHb R 1 SR A R RS AR Sy
s; (1) =r,(¢) *w(t) , (1)
Hdrr () ,i=1,2,,n TR RE, n HIBEs,
(1),i=1,2,-,n RRHBILF;w(t) RRHET
W o K R8BSR AR 40 21 B 5, D)
S(@)e ™ = [R(w)e " [ W (w)e™ ], (2)
Hr R () WIS RBIRIEE, V(o) I REL
FALITE , W) AT IERIEE , @ (o) A F I,
nj
S(w)=R(w)W(w) , (3)
P(w)=Y(0) +¢(w) ,

At



3

EERRIAE A (O S EARTE DI DR PR TII v  H

- 559 -

InS,(w) =InR,(w) + InW,(w) , (4)
PO A TBRWEBEBT R 2,(1) ,i=1,2, -, n B HA R
SRR, A
Z(jo) =Z(w)e ™, (5)
Hrf. Z (o) F i HBTHRIE S, Q. (0) U FHBTA AL
Tk MRPEN RS RO R B AR A S
R =(Z, -2)/(Zn+Z) ,
AT LUK i BT 50 A2 Ry S5 REUF A, Z (w) 15
# R (), I AR (4) , ATRAFH S I BT W,
(@),
T 2 T R, Y I 0 I BT RN R i SR R
RS Y i A 22 AR R BT, 7R AR S U8 2 i 5 2% I
A 18 1)U BB T R b = SRR MR 5 g iR T R Ak

L

i3
2 Tk NSEE X

AT (0 S FEA L BRANT : ORI A P B BTAR 1
IIHT 5 %k iR ORI BT 35 3 M 5 TR A I
BT VC S 4 52 14 335 A0 ) D BT DE S ; @)
TEANVE BCS 1 B M RR A | SR e [T o 1) Jsi, 58 Al
WA @S, BTk AR an a1 B 25K 3
ERAN V15 Y R BT RE O A it 2k, B
S B ML R 0 BT R SR oA £k, 026 O DL ]
FrReR ML, K 3~ 181 5 36, Hoh, DLRCE
TR A ST S B D IR S S A R
LI

i
il y W \ SRS
I I I T 1 1 T T 1 1 1 T 4_ "‘\- —
0 60 120 180 240 f N B
Sz i T BN
_— . i MO PR 307
pi L
g 2] / 0 60 120 180 240
=
fiHz
| w8
! & IR TSy 2
0 60 120 180 240
fHz

o 7R B P G RE R ) A B AT h

B1 AeREAFERE

AT (0 S A B ) S MO AR A v 3l A
AFICHA TR RTS8 X =4S E
FUUE T VE R e i R I 2, (K
TR B R/ INDRE T T 553 A SR AT B T 25 it
YU I AR S PR AR DA AN B iy, R, BTN o R 2
AT FITREAR o o A A 3 Dl 6 WE E SR W3 g A
RIS, S v 0 e D R 46 2 7% o5, B8 1 DL Nu-
quist FF A IR R, (ELEAAR R i 7 v 7 Ll
GORRIITE R D cHls , 3o Ay M B 2 Tt 25 e
PR | AR S A R B (MR e, DR RS T BE A
IUE A R/NDE T VB BE 51 I ) A T 285, st
P, R BIBUE DB, AUBUE RN, 5
THURRIRER K2, 45 R A | 7 R
Mo XS B URT , [R) A AR 38 S B 3t 72 BB 4 451
T, SIS VIR o S

3 AR

B — R e H T S e A A, A
JEBE AT ANIE] 20 PR BV ORI EELE 10 m 72
i BTWARSE FBlaRE L —F g IR,
1545 25 Hz TR BUR 3 B9 & BB A28 L, i K
5T EA RIS RO R SO AN R LU
WRED A I 73 A AR (1] 2D) o

T SEXHIE R HEA T S B, FA S B[R
WLZE VG PC T~ A3 3 SR I [ 58 00 T SRR A, 237
ARIZECE REER R 225, K 3a FIE 3b 2058
CEATAR S HORAE Dy 10 F1 15, =848 60, fE
EAIUEY N 99 W PE R T M SRR, Al LU
H |, DCRCER 77 i (e 3 L B A AR AL, (H
TERFAR I, AR AR AR AN | RIS WEAT X e, B



-+ 560 -

oW 5 6 &

38 &

@

z/m

®)

t/ms

E/dB

E/dB

(d

x/m
0 50 100 150 200
1171 1191 1211 1231 1251 1266
1140777 ‘ : ‘
WUJJHW e
1180‘;}!/‘. ,r‘/ f“‘. ( Tl ( [ { | ( ! .lllfl\{'”
s
12207 w~ },] GW-WW(\ i (f"l‘“'x 'ﬂ{;ff.{/ i
e
F2 RiFRAEXSHERWEMNBRER (a) REARMEIZRIE (D)
47 @) BRI 10T ) B S
3 - 50 -
2 ~ O‘M\/\ \/\/\—_—v
o 501
........... - -100 —
100
4 (bl) MERBRS 1 (b2) BB
3 50
21 ~ 0
ol |
-501
IIIIIIIIIIII '100 T T 1
0 60 120 180 240 -120 -60 0 60 120
fiHz t/ms
CDP
1171 1191 1211 31 1231 1251
1120
}
£ 1200
1280
1120 [; } l‘
£
= 1200

12804}

a b— {350 10,15 VTR TAR B (0] BIE 25 5 o d—RIE AR50 1015 WA (A5 R

B3 FEMREAZESHEEL RS 7L

ERSRRESER



34 EERRIAE A (O S EARTE DI DR PR TII v  H - 561 -

100

4 (al) FEBHA | (a2) RS
o 31 50
E ]
W 2W, 0 —‘/"‘\.«/\
= |
1
-50-
100
4 (1) FRBES 1 (b2) BEEES
- 50
=) o
ool
-50-
100 1 T 1 T T 1 1
120 -60 0 60 120
t/ms
CDP
171 1191 1211 #1 1231 1251
© ! ' ' ' [
]
E 12001 &
) ” «
RNy 7y
1280 -
(] 1
d 1120
E 1200 J = <
= ”» el R {5
1280 -

a b—EE AR5 60,80 I FEHEFE T A5 LI [ RIE 25 5 ¢ d—m@ AR S350 60 .80 I (4 i 45 5%
B4 AEBEAESHIELCREFERSTERRESER

T 25 R 1) 3 FEARS AR (18] 3e) o AR, 1] 3e
518 3d AR K, U BIZ S B0 BT 45 SR A R

Bl 4a & 4b 5o i 38 A0 2 HUE 535008 60 F
80 , HoAth B 1~Z K0k [ st DE e 33 A T A5 A el 2L
GNP =R N=SEE RS 2 SR NG T SN
R A R B SRR T A O AR K e ) B
TR AT AR, RS R Y\ o PR ) B G 4R
= (Kl 4c K 4d)

RE AU 43 b S 500 3 B 5 i DL e 551 s ] 3
AR S HEAE, [ Sa AL Sb 2 510 % 2 BORUE K
60 199 Hf VT e 555+ f4) M 35 T8 28 %5 Ll A8
K, VEFEL P45k A RE Sf 22, s (V) 31 033 R ot
O3, SO R (SRS | BRI R0 Fix
ZHRUBUEI A 100% , BGRB8 Fir A 1 fig i, (0 2% JE 3]
W (1) AT, W 38 2 8 15 1% S 8, D) i 0 M
P RS EO B S AR 8] Se AT 5d 4y Gl
RS SHCT B R S5 A KER e AR RUE



£ 562 - w5 b B 38 &

4 (al) BRI A | (@2) R
o= 3 4
I
22 ~
B

4 (QVE ESE7Z3 H{ ©2) WS

5 3 50:
~
‘m 2 ~ 0__,__\_44 b’\/—\__,_
jraz< -
s 1 =
=50
T T T T T T T I T T T ) ‘100 T T T T T 1 T
0 60 120 180 240 -120 -60 0 60 120
fHz t/ms
CDP
1171 1191 1211 4g 1231 1251
© 10 ' ' ' ' '
£ 100L
1280 &
@ 1120 i J
E
= 1200
1280

a b—HE EIRHUE 7518 60,99 I DU FCE 450 R 35 K i RSB 25 5 ¢ d—RE R HUE 2514 60 .99 IG5 45 -
Es5 AE#EFNESLSHMELRE FRISESMERREER

CDP
o 1191 1211 1231 1251
i ik 3
1.18 ””l’l””l""”!{:;-;1‘\\‘!‘\'!!,"""" 1 ,IIII””I”" / \\;
Ry |-
= 1.20 1 ! {{ \ ““““‘;“““"“u I 4dd (4 (dd l‘il“““ lO E
1.22 4ddddddad ) idd ,.---7-77-'----;.;.._.' {4 e __“i i k | %D
m\\\\\f\i'\,'\’\‘(\x\\\\\\\\\\-\\\\\\\\\\\\\\\'\‘\'\-\-\'\"'\m\\\“ﬁm\-\-\-\\-ﬁ | g
! IARARR -4000 E‘?
CDP ®
1191 1211 1231 1251
(®) L8t B Lo i\ | I I
[T Rustasl == }m‘ ecod R Wy I6°°3°°
o N i

BFAYL/ [ (kg/m?) « (/s)]

FPEC N 600100
1.22 I
i, M i 599900

1.24

Be6 HERE(a) SEMRE(D)ERTEE



3 EERRIAE A (O S EARTE DI DR PR TII v  H - 563 -

K 99 i Iz 75 25 SR rp R 4R 10 2 1) 4 B SR A 1) 2 4
PEHS ] AR 4T SR Y G B R E A LY, BRI H AT
b 52 TR b JE R (8 A A T R [ R A ARAE

AR 255 AT 6T FTA R G AR
{EYEFFE 10~ 15 Hz 22 (8], /55 30 55 5 B 7 AR 408 52
B 55 R 4% AE 38 S Y, DL s AR RE T 4R R
e S ANBER K, BB BUIRCE 45 HERUAE
TE 80~99 Z[8] , X Ui ff) M o A AU | I8 9%
AT g EREUE S BORE 5T 318 15,60 F1 99 Hif
KA S B EE . B 6a HIZSHCT T A (1
AR B 6b AR U B R TR A R, R
MER A O RS B MR S 0 3 E S AT
AR 11 8 A 31 B R C R 5 ) i i i A A
FEAR— 0, T H RS TR T RS oA RS
WIARTER

4 S

IR T I 2 E T T2 0 T HL 390 I il £ 1T B ) —
ARG I B TT, BACARIR I K GOR M, S —JE
R R U DR R B, V0 =02 RS DIRE N, ¥
=R RPN BT R T — RN R
KRR B A LD AR5 X IR
HRE LR IR 30 X, Ak T IR W 28 1) T R
£ R RET AT IX

(2 BE FIHAME BRBAHE

MG R RF, W =T BUR TF 3 M—
WU, B e s s Gl sUa R, DURRE
TR ARALER PR A i 5 K e s 2 v, BR R
AN, BINEFETE 8~ 10 m Z ], 2k H R AF 19 fif 2
(7)o ARz et A = S S AR AE R B To S it ok
iz LR RS I vCs s ST A A A
PRI T6 5 5t , Ryl R B 548 To il &
WS AR RS Bt AR L 72 SRS A L, A3 et ol i 11
(11 8) o WML o 3 750k TGk Tt s 6% 2 B A
AR A L A o1 2 TG 12 X [ 2 2 S S0 ) DX

e A A S o R R RSB I ek
AR AR IC SRAR 2 B L A B LA, X =
PR IEATA (B AL PR, S 38 ) T Y 73 PR3
S T AL T TR, e 220 ) AR B S )
6] JEE AT L, B AR L5 A Bt AR 7 S 3 ) L ) 2 57—
HTRE9) o S i L R b 4 K 75 7
JE T REEARAL RS R A2, 55 )
FrIOUES, WA 10(Ze) PR PR . IR 133 3F
(T AR RS AR R 13 m, T KR
30 H H A2 Be A A Gl b 1A, 37 T S i s v S
DX Z A (A AL = R A £ B 9 s 1 &
b R S B AR R YRR  ARA TG A X 7
HHIAT (10 £1) .

(®)

IR 5t ?ﬂ]%%’;

|

Wﬁ(ﬂiﬁﬁ% BE

e

W%ﬁg

G L= uERURTASandTEeTNeERY

a—IEH MR A TEALE (IRET 30 ) sh—MR00 I Mos PR (IR 133 3)

E7 R

EARHFEXTLL



564 - w5 £ B 38 &

CDP

1145 1195 1245 %ﬁSO# 1295

e

'<<(<<<<<<<<<<<<««((««(((((((((((((z«tzzzzjzzzt(((((«(zzzztztzttzttzt&tziiiiz&ézzzzzézzzzzztziiii(((((iiiiiii2522222252&22522&25222@5255555555255

%%g%ggggﬁ%%ﬁ%ﬁgggg‘%g%;gﬁﬁﬁiiiiiig{égﬁﬁiigjjjjjjiijiiiiiiiii%@iéiéﬁ?ﬁiiiiiiiiiiiiiiii‘iiiiiiiiiii%i%
% i 4“3 iilz&«a i el «é{%ﬁf ié?i (e
E S‘ﬁ}fﬁ Lozt i%jig} mljggsss b :g@]]“ ]%jiﬁj izzz@]j«]!

2000

LAAUML
\\“\\\\\\\\\\ \\\\i\\\\\\\\\\!‘\\\\\\\\'\'\\\1w\

=
3
0 .
« NE
= 2
S0
-2000 E
o=
b
&
—4000 *
B9 THE30AFA@NEGRRENE
2 _ 40
C)
G
E
0
g &
E ~
>, 20 ¥
-9 :E E
=
b
&
-4 B
0

10 ABERETERNER(EZ) SENNKEE(EG) Xttt



3 44 EERRIAE A (O S EARTE DI DR PR TII v  H - 565 -

5 45ip

FETCH: ol s X J B T A, Rl AR A
H AR BRIl S o A 2 A5 B W B T
fiff 2R 14 25 )48 £, Sl DX A 1) AR 4 AR
Yo SEPRRLHISE R R W], A 1 S AR B ) 73
B HICH AR A L3, Bt R , N+
b, M BL G % W, REAS T T T B AR R s (R X
= R PERESE

SE Lk

[1] Hu Wenyi, Abubakar A, Habashy T M. Simultaneous multifre-
quency inversion of full-waveform seismic data[ J]. Geophysics,
2009,74(2) :7-14.

[2] German J, Danilo Velis. Thin-bed prestack spectral inversion[ J].
Geophysics,2009,74(4) :49-57.

[3] Yang HJ, XuY Z, Huang Z B, et al.Comparison between several
multi-parameter seismic inversion methods in identifying plutonic
igneous rocks[ J].Mining Science and Technology( China) ,2011,
21:325-331.

[4] Gislain B, Madiba G A, McMechan. Seismic impedance inversion

and interpretation of a gas carbonate reservoir in the Alberta Foot-
hills, western Canada[ J].Geophysics,2003,68(5) :1460—-1469.

[5] i, 28 Rak 4 & SO AE LHK b DR iy
BT SR, 2011,35(5) :666-670.

[6] fikte ZE/A8 #5050, 55 HT BT SE 4% SRR JE A7 Wb 4
S ZT[ )] PR S5 68, 2011,35(6) :804-807.

(7] A ARBUIK ] BT S HO0 S 45 R s moe [ 1] T
FEHbER Y #E24% ,2005,2(2) :104-108.

(8] WFFHME, Thah XU e BT S 3 v 22 I 2% A0 1 1 B 4R O 1
[J] i BRYy B3k R 2003, 18(4) :699-702.

[9] Yuan SY,Wang S X.Influence of inaccurate wavelet phase estima-
tion on seismic inversion[ J |.Applied Geophysice,2011,8(1) ;48
-59.

[10] Lancaster S, Whitcombe D.Fast track “coloured” inversion[ C]//
70" Annual International Meeting, SEG Expanded Abstracts,
2000.1572-1575.

[11] T8 ZRIER, ok 7 B, 25 e 11 (M1 1 e 3 v — B s i =2
(I EA bR 2 4R A SRB R, 2008 ,32(2) :30-32.

(12] W E Bt PR, RO . 35 it 2 24 BT A AR B S04 H
R[] AR , 2007 ,46 (4) :355-356.

[13] FBT, AL, K IR, 55 DI T8 2 M IR P Vel i 4 = B
T B URREL )] A5 KRS MT,2011,32(54) : 823~
829.

The application of colored inversion to reservoir prediction in sparse well zone

Bi Junfeng'?, Yang Peijie’
(1. Institute of Geophysics and Geomatics, China University of Geosciences, Wuhan 430074, China; 2.Geoscience Research Institute of Shengli Oilfield , Si-
nopec ,Dongying 257015, China)

Abstract: Every inversion method has its own characteristics and applicable conditions. The inversion based on model can obtain high
resolution in vertical and horizontal direction, but the inversion result is affected obviously by wells and wavelet. So it can be used to in-
terpret lithologic body in multiple wells area. Colored inversion is a kind of frequency domain inversion method, which does not depend
on initial model and needs limited wells. Moreover, the inversion result is faithful to seismic data and the inversion process is relatively
simple. By building forward model and testing parameter, the authors got to know the physical meaning and range of inversion parame-
ters. By using this method, the authors preferably depicted the lateral distribution characteristics of fan body in lower Es3 of Gunan sag.
Compared with conventional seismic attributes, the colored inversion results are more coincident with the deposition rules and the lithol-
ogic distribution of the actual drilling wells. It is shown that the colored inversion method could improve the resolution of seismic data
based on keeping the original phenomena, and hence it is suitable to interpreting the strata or lithologic characteristics in sparse or no

well zone.

Key words: colored Inversion; frequency domain; matching operator; sparse well zone; reservoir prediction
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