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New geophysical exploration technology: An important tool to reduce
the cost of oil and gas exploration and development

QU Shouli

(Sinopec Geophysical Research Institute s Nanjing 211103, China)

Abstract: The development of geophysical exploration technology will bring about breakthroughs in oil and gas exploration and de-
creases in development costs.Under the current situation of low oil prices,the application of new geophysical exploration technolo-
gy is an effective measure to reduce costs and increase the efficiency of oil and gas exploration and development. This study ana-
lyzed the seismic technical problems faced by the Piedmont zone, tight clastic rock, marine carbonate rock, shale gas.and the old
Sinopec eastern exploration area; in addition.it puts forward measures and suggestions of geophysical exploration technology.Ac-
cording to the development strategy of oil and gas resources as well as the exploration and development situation faced by Sinopec,
key development directions were put forward from four different aspects,namely seismic acquisition.seismic processing imaging.
comprehensive interpretation,and geophysical exploration software technology.Finally, this study proposes that the application of
new geophysical exploration technology can improve both exploration accuracy and efficiency, reduce repeated investment,and a-
chieve cost reduction and efficiency increases.

Keywords:oil and gas exploration and development,seismic acquisition, seismic processing imaging,comprehensive interpretation,

geophysical software,cost reduction and efficiency increase

M HIT I — D R TR WIREORTEI R PRAY BT 3, o S i 1 B B 1% 5 T et e 128 9 446
BRI Ao b — BUOR R R IR BRI R IR AR A VR U ZRIT R R R R
P 525 A il 28w X AR L S R A e IR B AR L 5 8 K F I B AR R T AR
M EEFBZ —. WBRE D e R, L RSRIN IR S T A B AR AR SRR ) SR R
AR BE— R BEAL AR AR TR A BRI bR Qe R I A 0 T B R I St ik I
AR S 1 W B R AN OO R M B i 1 X RTT R AR AR I ) S L A SO 6Ty T A 40

5 B H#.2019-08-05; BBl H#H:2019-09-30.
EEBN AR 1961, 5, 847, TN FH Bk Y #7285 AR5 TE. Email: gsl.swty@sinopec.com



i

—~

784 £

W ®

5 58 4

R B ROTT T Il ) 3 YR R AT T e O
S 7RI OB R B X SR B T AR R K
149 75" 153 B RO FH 15 7t o

1 #ELEAHBRAE TGN EZY
W E AL G AR

o L A P B T A 40 T I ) ) R
5] B 476 R R AT = A 75 T - — S T X B 4, i
B RS2 BRIR R Ah Bl 2 25, IR IR IX MR 5 3
TR AR Ak R P OB R s TR AR X
i J2 K 240 20 T R 0 52 /N BT B B0 R e R
TR A = 5 L A L R B R = R il o A
AR G A 00 R RS 4 A S A 3 | AR I = B i )R
A VRO T A AR SRR R e 1L R b R
IR EICEE R 5 R R AR B R R 4 3 R 5
U R T K AR S DR BT B AEE EE  UE )
PROME R X 5
L1 LA i B R MR 5 Xt 3R

LT i B80S DX M 752 5 A T ke £ 4 AT i o A1
Fa i WUSE 27 i ) 3 ol BN JRE M DL ORIE 4 3 1
VA 7 S FRISED 00 M2 R DX 1 0 R 1 AR 7 SR s 2 4T
WAL GERY B AR - i 42 [ N A B 2 5, KRR AR A
SHE B B AR Y I

i AT G ORI RR B E ek
2 B ROIR = 2 b AR SR L R AN BIE D H AR %R
F T BT 55 R 2 M A A i L DA B JE R DA
HE— LRI 2 TR 3 A E AR5 1, AR
KREA HARWHEAT — 28 B4R 50 gl 5

5 A SN L M = A R ) 4 X R Y R
Fr R B B B v Se P AT H A . X TR 2R A IX
B H R = 2 B 40 S RE AT 2 MR B A K 3 A RS
JSAG s 0o 2R o 5 TR = 24 4t 75 SR AR B R TR UK
R BAR A RE AT 5 s o Bk 14 b R SR ) T

S =0 HEATOR AR S i R A AT L v S
VA 80 R JF 0 728 T A 3 i P 2 58 0 ) P 3t 7 A
FEBER L AT 41 v A T S AT AR R L £ A i AT Y
AREPE B e XU AR B S

Ly AT 9ol R 0 I P A O R R 2
B4 < 3T M R R A SR T Y R R T kL SRR
A T2 s AOIR = 2t 5 W BOA L 5  E — YEHRR
AR, B AR JE i B9 Ak B E A A 40 4 3 A R 5 A0
J AR AET

L Py A 9ol 0 R0 2 T R Y R T B
ESURCHT S S b S OR G 1027 N TP A U = R

T BRI AT DAAT 0 B AR AR P AN g d ek
1.2 HERBE“MALIRBNESR SRR

SRR TS R b B AR T I Y AR —
77 T it )2 A5 1) AR Al PR HL A RS T b AR 43 B A X
B R HXE DL 43 B 5 O3 — O it 2 5 LA B O B AT
25 5/ AL B8 0 P BHLT ST R TE VA A X A it )2 5
s R TUIME SO i R O A A
PR A D FH 5 W 2 E Al OB L b o T .

L R N DO € LS E o N ) =R e B
SR LT B LR P I il T AR BSOS B4y
B o R TR 1) Bl 507 9 ) S e il 5 A b R T L AT
ORI A K LA b R GERE A TR R R
) )RR A DR B, LA 7 9 — vap 7 b 5 SR AR ARG 4l RTM
BAR AR A T, T8 B8y 7 T8 5 EE R A3 R R
AT 5 Ay At V23 00 255 i B e M T A R o B Y
FE Al bib 7% BER}

55 0 b B RARES S IO AR 2 TR PR R
MR . ZR4 M BT I | R 5 BORE R OE 43
BSOS S L H 2 ) R ] 4y BT A 2 08 A B
BT e A 4 2 R A4 o A i 3

9 =00 W LR A BN AR —
IR A R A th TR T AT BUBR S S
B “ Rl A5 S BRI Ry HEAE R AL B L B R B
B R B LRI AR S AERE ., USSR
S 7 A% ) S PR T8 P A T L AV O LK A3 4 B
SRR F L O LR EE B aE R AR T W MR
PEAE“HIT . He e, N 2 8 S G sl A B AR iy
“HEIS R R LR A TN IE VR LR IX

FORWEE R RN IR ER
B W — T MR CREH AR, = PR b
R PR FREOR B AR LA AL B R A A W E o B
EIEE B AR , & 1 & 5 RO B AR, T o 2% A
HAR B AR K 2 I8 kil AR S

SRR T R TR B R A T A 1Y)
Do V) 2 Ay L A A R L 3 AR A R R R ]
.

1.3 MBI EERIRAERSR

TR FEIR 19 6 7 2 ) 3 J30) b 75 5 R T e 1740 e RS
O BE 2 HR X 1 A X 52 4% LA K H 9 2 3R R T 80
b2 OB B[R] 5 D 22 28R 5 22 RUBE 48 IR 14 1 114
55 20 K 2 1) 8 D S% T 1A N 5 3 5 I AR A 1]
N SRS NIVE7/E 7S5 7 NIVRRTE 3 R = S e
BEME EEESE, BRI RN E SR H =
AT — 2 DL 58— i 7 oy R SR 1 R R R R
TR R/ INRUEE R 7R B 4% 1) S5k S 4% 6 T 4



% 6 1

3 ). 4 BT 0 AR R A SO AR T R AR HY) B R 785

HEFERL %R ; — 2 F L RTM. 28 5 3 A% e/ —
3 et B A Sy T A 11 3 A B B3 3 AR B R R L & T
J5 04 M L = 4T RAR R G R R L O R RS 40 4k
IR 4% 2 T 5 = 2 25 45 R I R A0 BT L A L gy
BT B H ST M 22 T M il B A5 R R L R AT A IR A P
A o Ay A R K B AR A

Ve AR O 1 6 7 A TR R0 5 2 A M R R
AL P — T Y R R AR R A A W By
M 5 F AR . Q- RTM, fit/h — 3 RTM., 2454 i
A% WA F A, = 4 vl WA AR, B i BT L B i
25 ) S PR DN B R Ll ECORS A0 AR B g A R
%[20"1&27*2932*4{ .

Vg ARl 1 56 Vol B R 0 O A 1 D)
R P A e e T ARG B AR AR Al R RS
ks .

1.4 TUIAESHE NSRS 3R

T M R T W 4 X < (D AR A% L i 7
BAZ s QDL 5 0T A OBURH A5 0 5 Bk 24 W

T b 5 I 5 0% R A U ) T I
PR A5 AR S B AR L L R L R s 2 L)
T E— e HL R R AR MR R RTM B8k &=,
fiff TR 02 % M % 55 02 2 K i AR R] R 5 LA 5 S R 4% ]
SR A T i e o 4 A ik 2 TN ) s DA TS
A BRI B RN L A D R HLER & (TOC) |
i 14 5 B L S R g A I 1) DA K P SR B s
ol il 75 AT Sy A R O 5 2 ) )

T /5 M 5 0 2 A ) AR R A
T YRR R A AT R,
A T 5 DA AR L T 6 45 ) S S A G B R
IR A5 T e Bl bt 72 W ) 5 R A oo 2 aeas]

VU ST S 0 8 T B 300G 17 5 D 2 b 5
BT — IR AR BT 42 R L SRR AR
1.5 FEHEXFEEBEBEEDR SR

AR 2 DX A 2 200 4 3 v I 1 X R . DT M 5%
SRR R K A5 R ) b R R R s ) 3 A
14 b SRR AOE 2 B R T LR DN (B TR HILRE W RL A R
AR BAGHRE BE R AR R B Rl A W, AR X
WEAERR T L 2R AN A 1 A B AR R SR s 2 B
FARAE S X P, LA % B bl B R RO 4 TR
TR A N = SO

— T B MR R AR B b R
R 4 73 T T S R M 2 O R AR R B R L A
TR DORTANRRBE . B X e % M R R A AR 19 )
RO 3 e AR UL 2R 48 1 L R 3 T 4 O i A
DU R B AR R e 0T 4 7 VR R B R 11 0L BRI

TR FH BRI MU R RTM K
RAb B, 3 iR X T 2 A% b T R 1 4y BERE

SOEEESLAE OV S M 191 Ak B 2] 550 A 55 3]
I B BUAZ 11 Ak B0 AR RBR o 4 ) P 4 R A R
BRP

DU J2 1o B 4 AR X b = e R AT AL B, 7
TT 2 4l 52 9EREAY T DX 0 58 X6 3 52 96 R4 1) 98 B Juk 55 4
JE HbrAb B,

TR DX 2 RS Al 4 R T 2 A R R &
SALHE < AR R OR AR BRSO W B BT 4
AR BT AR BR 2 8 1k 5 6 I B A R
S

TR 2 DKM S T & T TG 1Y) D D) O
PRI K — Ak, 07 FH BT H AR L B w8 il A= AR B 3

2 MERBAWEET WAE R

PR B B e 5 RUHT B 1) O A 2 AR 3
R AR R A% R . R R T R )
AN A I - — T T B 8 U0 S DR 2 R A B AR T
SR A B AL A8 R 15 5 — T T RE 5 1) 52
BRI 2% W) £ 58 XU S B4R TF R AR . B x4k
TR IT K 1 5K S AT 8 BR e J ) E S
A LU A5
2.1 MERERR

— o KRR A R T — R R AR
HHCR, @i 5 #E G O A KRR L R E
F S AL FIoE BEAL . 7 7 18 9 5 U AE BT AR DL i
CRULIR” AT B MR R AT R . R R LR R
CP A — 7)) B R A WL 7 5, 32 w8 SR e 2 B, AT
BE R B IR RO . 07 0 e A
GEIES NS & il R o N o I VAN =Tl Sl 1 R LT
i R A AR B E BRI 1)
22 HMEBAEAR

— SR BHOF A2 % L T R T 1 4 X AF A e
I Q AL Q-RTM fii # AR £ A . 52 8L b )=
555 SR 5 B K SR B 82 e 52 A 3 A R ABORY
JE o TR X 2 0 R A e B 4 v I ) AL R
T RTM TR 5 380 45 B AR B B IF 5T L 48 w5 4 1
fift )22 (W A ) LB B . =R B X B TR A B4R
A0 S T T P AR AL 5 g 0 R H B Ak BT T L 4R
Hb R GORL A AR DU R B NS AR B S X R I
F1% X A < T 9 P T S o A R AR B R B 5T T



786 AT

7 5 58 4

LA R R AR 1 = N AL B RN i AR B AR E
FE T8 BT X v 8 R S B 1Y) b R R A 38R R
TORE . T R RE L T B AN A 2 R ARG
K HbrR,
23 SAMEBEHEHAK

A — Rk A Sk R AR AL R MR R LR G
fRBER AN R RBE, —& LR OVT 8 f 4k i 5=
f BB AR, 2 B R b 5 L A A N | % )2 S I A T
PR BE s R )y TG A A R i A% Ak
2 B IAOR B s =R K ) R R i b RR R & R
TR DU B2 A, B2 15 it )2 4 R 0 it )2 5 D A A
P TSR DU R R R I T A A W AT S AT S B
B BT DU R A F00I B AR Al b o -
TR — AL TR A 3k B AR AL AR B R R &
P B 2 At 2 A 5 U R R ARG L R R AL
2.4 YMEREHEEAR

W& BAT H R =AU R Ll 3 &
PR a8, BRI R R B bR . R AETT IR
P70 i TR BT T RE N T 2 AWK
WOR IRV TR, W 2 B A I B R T T A oK
FEACHE TR R e e i S A S B R G0 08
5 LR BE S UG M 1% 0, 58 38 Ab 38 R L D) R s 7 fiff Ff
J7 LA Re AL g R B bR E R — U R R A ¢
B RWESY , HOH L HE B W R U L 4 )R aB ER 2 B Bl
fif R D UM SRR R . T3S HAA B AR AL
H— R

3 R BN SE IR A B 4

3.1 BEREHERE. EBAEERKNER, Ri#EEL

13

NEFH B 1858 F AR 2 b A2 AR AN i )2 A
BE . — SR T AE TS X R sl 4 —
R TR AR IR X L 2 T T R N i R A R
e, 3% AR B AR R Y £ R L RD A B s
AL R S HET (X KO T RTM i 8% i % 1 2
R HARAAFE(Q-RTM, TTI-RTM, %54l RTM %),
PR URIZ N ER e T T A 1) M AR AR A B
SRR R R T - 1 — 2D 5 S i 2 RO L S
VARG I A G AR R L i v B AR I A RT AEEL iX
S R B 7 B SR BN T A AR (LB T B R RS
JEE VR HR B Ty 2, DT S IR R A 2
32 BEURSEHRMR.GZEHERAY. REELR

135

— BT R R Y ARG AR EH AR,

A6 L BT AN T T s ORI T S ORI R
AL R A S RE R AT IE AR ROR
1o R BRI s = A N R A8 B W R G
S SR AR R R | 45 TR I A R JR D L B e M AR A
33 BEABRLE.BOESKRN RHERERN
—Je N IR L= R B WF T AT BN 58— 41 81
R AR #4445 sk 14 AF 5 | R S A 1] Y 1R I
KT SR IE TR BT M HE R il 7 SRR A
TR R T IR A L A — 2R RS A R OF BB
M= BERD) BT TR B S D B T AR s = Rt
PRI A L B T TR AN R BT IR L PR s AT

eIV E
34 BEMXKFHRAMBARN, ZHHKBPER
B

— i T B R T BB R BOR R
T2 R X, R i TR O ) B AR Y

i
35 BEMENRAEMAR.RAARERRE.
B ARG R

F0 3 A FE b R ) B A S0 = VR L AN i
WEE SR T OR B i, — o IR LU T o
REERRL, T AF 5 4% 1L AR Uk 1 i HLL 48
TR AR BT G 2 M2 AR S 2 R s R M N
[F) 28 AU A 23 1 8 A ) SRR A 43 AT AF 55 4 |l DXt 57 i
A SRR P T 32 e 3P 2 BT B =2
Ry I R 1 =W LS [P a7 B L o T N O
HENT TUA SO B S Y PR R R IR R T
K U FEAE AT 4 Y b R TN 2 R L Sy e L AU
RO
3.6 FEEH—FUHARMEF"ANEE”. RHEE

AR

—JE R FE AN 5E 5 A N A A BRI SR
BUR TR, R T S YIRS & R A A
PR — RS . A =AY A B, — B
P M A= R AL VDA R, T o] b 5T H A g b ok 4 1%
Th s P bR B YT A 8, DA HE J5T ) 3 ol 249 3 A
D 3 P A — IO bR S v U0 A A, DL % R
WSS R S Bl Y = =y N BN R NS e )
FH Wy PR B AR 58 LR BT 3, A2 ATl 1 AR A

2 % X #
[1] Bk, skdT, R, S YR R TR 407 e 86

F AR ] A MY H,2016,55(1) :1-9

MA Y S,ZHANG J N,ZHAO P R, et al. Requirement

analysis and research direction for the geophysical



3 ). 4 BT 0 AR R A SO AR T R AR HY) B R

787

L2]

[4]

L6]

L9]

(10]

prospecting technology of SINOPEC [ ] ]. Geophysical
Prospecting for Petroleum,2016,55(1) :1-9

HEZE IR IR X R R KR T ) P
TR X R EILT ] A MR, 2019,58(2) :155-161
DONG S T,ZHANG Y.Geophysical technical develop-

ment direction of mature exploration areas: A case

study from a mature exploration area of PetroChinal J].
Geophysical Prospecting for Petroleum, 2019, 58 (2) .
155-161

KEFR  BRAEE. DAL TS 7O R
PRUOCHE R K J5 8 LT 1. A 9048 5 2019,58(2) : 303-312
SONG G Q,YANG Z S.XUE Y.Progress and direction
of seismic exploration in the SINOPEC Lower Yangtze
area, Chinal J].Geophysical Prospecting for Petroleum,
2019,58(2):303-312

Sl E L, K SO, S OKG-R T Il LD FT A R
R R B — 2P B T AR LT ] A i 4R, 2018,
57(3):458-469

QI Z S, WANG ] B,ZHANG W ], et al. Progress and
research direction of seismic exploration in the Micang-
Dabashan piedmont zone, China[J]. Geophysical Pros-
pecting for Petroleum,2018,57(3) :458-469

AT B b DX R B R A S AR LT A
#,2014,53(6) :744-751

JING P G.Effect analysis and recognition of seismic ex-
ploration in Zhenba area[]]. Geophysical Prospecting
for Petroleum,2014,53(6) :744-751
TR AR 45 AR KT 1 3R v 5 R S A
s B B LA o7 2 60 [0 ). A0 vl b sk o B 4 . 2017,
52(1):81-86

QIN N,WANG Y G,YANG X D.et al. Gaussian beam
prestack depth migration for undulating-surface area in
piedmont zone[ J . Oil Geophysical Prospecting, 2017,
52(1):81-86

22 i, TR . CST: B T 400 B8 A1 o R B2 s 2% 28 b 7%
BERERAEH AL A MK, 2018,57(4) :537-542

LI C B.ZHANG Y.CSI: An efficient high-resolution
seismic acquisition technology based on compressive
sensing [ ] |. Geophysical Prospecting for Petroleum,
2018,57(4) :537-542

D%, TER.ZHM.%.0VT JR 0y k£ X &%
B AN L] s 2R B4R 2019,54(1) 1 1-8
MA T.WANG Y C.,LI Y S.et al. Application of OVT
attribute analysis in seismic acquisition[ ] ]. Oil Geo-
physical Prospecting.2019,54(1):1-8

TR, 8, 2R I b 3R 25 0 R A M S B0 2R
WO A M. 2019,58(4) :471-485

SHEN H Y.WANG X, LI X X.Near-surface structure
survey and parameter inversion review[ ] ].Geophysical
Prospecting for Petroleum,2019,58(4) :471-485
SR, T AR EAVLVE G5B T EU0E B R AL &
TR B A 7 W14 77 vk L) ] A7 il i . 2019, 58 (3) 381+
390

WU C L,WANG H Z.HU J T,et al.Pre-stack depth
migration based on data-adaptive weighting [ ] ]. Geo-

physical Prospecting for Petroleum, 2019,58(3):381-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

390

S HE X 5B 9 . T 1) B 2% LR R B 7R
AR AL ALY ] AT IR 2016,55(1) :49-59

LIU D J,LIU Z C,JIANG B.The processing workflow
of depth domain imaging facing the complex piedmont
belt[ J ]. Geophysical Prospecting for Petroleum, 2016,
55(1):49-59

Al X AR A NEE L AT SO 5 o A 4 R R
30 B AR B A5 T B L) ] A 4. 2019,58(2) 1 237-244
LIB.LIU Z C,LI X A.et al. Wave field decomposition
in complex domain-based amplitude-preserved reverse
time migration[ ] ].Geophysical Prospecting for Petrole-
um,2019,58(2):237-244

PROR A R UK 1B N, S5 R 1) I A W e o
oy 38 D B )2 i 5 R A TN [ 0. A il sk Ay B
B4 ,2017,52(3) :562-572

XU T J,CHENG BJ,YAN L L,et al.Reservoir brittle-
ness and fracture prediction of Member 4, Leikoupo
Formation in Jinma-Yazihe nappe tectonic belt, L.ong-
men Mountain[ ] ]. Oil Geophysical Prospecting, 2017,
52(3):562-572

XUSBHE AL BV, & R R0 bR X = b 2 R A MR
SR T AR W 5T B A LT A il B 8, 2016, 55
(2):188-195

LIU Z Q,DU C J,JIN D M. Optimization design of
shot-receiver points for 3D seismic acquisition in loess
tableland[ J]. Geophysical Prospecting for Petroleum,
2016,55(2) :188-195

ZFELE SR B F BN X & 1 B R E A
R B W2 S i M YU LT ] A i AR, 2019, 58 (4)
572-579

QIN X F, QI R, LI W, et al. Braided channel architec-
ture analysis and semi-quantitative seismic prediction
for channel bars in P1xl of the Hangjinqgiarea, Ordos
basin, China[ J ]. Geophysical Prospecting for Petrole-
um,2019,58(4):572-579

RN ERAL S E R TR A AW
B I b BT 0 T2 B AR 1Y 5 5 X B0 A 2 T
L] A #,2017,56(6) :853-862

ZHAO H B,TANG X H,LI K Z,et al. Tight thin-bed
reservoir prediction using rock physics analysis and
prestack geostatistical inversion in the Qijia areal[] ].
Geophysical Prospecting for Petroleum, 2017, 56 (6) :
853-862

A5 4, M BhAR, A A5 R I 4 H e R LD S B0
b A A BN AT L) ] A7 Tl . 2017, 56 (6) - 874~
881

LIR L,YANG Q L, TIAN J H,et al. Tight sandstone
gas prediction in the Longfeng Mountain gas field of
Songliao Basin, China[ ] ]. Geophysical Prospecting for
Petroleum,2017.56(6) :874-881

KA XA MO AT U AR S P IR A R N
FHCTT. A it 3k 4 3 45 L 2018, 53(2) 1 355-360
ZHANG ] H,LIU Y,LIN C Y,et al. Theoretical anno-
tation and application of sweetness[ J]. il Geophysical
Prospecting,2018,53(2) :355-360



788 il 73 95 58 %
[19] Z=&EM, Ao RIRAR . 5.0 AR W B FL — B gk i fR Prospecting for Petroleum,2016,55(3) :309-325
BCE A A T L) . A i ek 4 B 4R 2018, 53 (28] ffdmar, I . X o 45 55 T I 2l 5 2 4 6 1) B (1)
(5):1059-1066 W 22 RUBE 4 % v ol B @ A [T ). A i €. 2019, 58
LIY T.LU Z S,WU Z D.,et al.Sweet spot prediction (2):229-236
for fine-grain sediment reservoirs in the Cangdong Sag HE B H,FANG W B,LIU D J,et al. Velocity building
[J]. Oil Geophysical Prospecting, 2018, 53 (5): 1059- by multi-scale full waveform inversion with time-do-
1066 main wave equation transform[ J]. Geophysical Pros-
[20] FAEL.WITE— = 7 A b 7R IR Y oG B n) B My pecting for Petroleum,2019,58(2) :229-236
(1. A MY ,2019,58(3) :313-324 [29] M, S LB, AR S8 SO I U2 AT S 9 T A Ty vk
WANG H Z.Key problem analysis in seismic explora- L)) A M ,.2019,58(3) :371-380
tion based on wide-azimuth, high-density, and broad- FENG B,WU C L,WANG H Z.Velocity model build-
band seismic datal ] ]. Geophysical Prospecting for Pe- ing using reflection tomography[]J]. Geophysical Pros-
troleum,2019,58(3) :313-324 pecting for Petroleum,2019,58(3) :371-380
[21] EAL SR, JH P98 — 7 Hh e B0 T 10 584 I [30] ZEFRMG, BN 2O, XU &5 [ L 45 2448 B Gk J2 10000 1) 4% 1]
REHT AR AR LT ] A il £, 2019,58(1) < 1-8 b BE B 3 7 B ST L) ] A . 2017, 56 (6) - 835-
WANG H Z, GUO S, ZHOU Y. Broadband acoustic 840
impedance model building for broadband, wide-azi- LICP,YIN X Y,LIU Z G,et al. An anisotropic gradi-
muth, and high-density seismic data [ J]. Geophysical ent inversion for fractured reservoir prediction[ ] ].Geo-
Prospecting for Petroleum,2019,58(1):1-8 physical Prospecting for Petroleum, 2017, 56 (6) : 835-
[22] prgbak, REH £, 22040, 55T 90 — 157 = 48 Hh 7% 9 k) 840
FIGN Tl 23 i Z AR K I F LT 0. A il b Bk 9 2 38 4% [31] w2608 5, 505 4, 46 Hh iR B0 ) B R AE b e %
2018,53(3):520-527,537 WL JR AR AR B N A LT ] BR W B 2 4R, 2017, 60
RAN J B.ZHANG M Y.LI H Y.et al. Vertical resolu- (5):1893-1902
tion of broadband, wide-azimuth and high-density seis- LIU C, PEI S J, GUO Z Q, et al. The application of
mic data[ J].Oil Geophysical Prospecting,2018,53(3): seismic amplitude inversion for the characterization of
520-527,537 inter-bed sand-shale reservoirs[ ] ]. Chinese Journal of
(23] SRuWHE, 2% &, T8 9 MR AT 45 5 VR 98 — i 7 M R Geophysics»2017,60(5) : 1893-1902
BRI LT ] i Bk 4 38 B 45 2017, 52(6) : 1236- [32]  ZEDUME, By, PRA B 55 T F bt 29 RN 2 IR Rk
1245 114 b 72 ACHE 7 R 4 7 1 L) . s 3R A 3 A= 4, 2017, 60
ZHANG L Y, LI A, YU C Q. Application of broad- (9):3518-3538
band, wide-azimuth,and high-density 3D seismic explo- WANG H C.TAO C H.CHEN S C.et al. Highly effi-
ration[ ] ]. Oil Geophysical Prospecting, 2017, 52 (6): cient methods of seismic data acquisition based on
1236-1245 sparse constraints and blended-source excitation [ ] ].
(247 BWGW O, 400G, 55 B L 58 0% 45 & U5 1 %R Chinese Journal of Geophysics,2017,60(9):3518-3538
14 /N U8 B R i 4 B RS BT TR S LT ) A il P 4 2019, 58 [33]  SP& I BRAR 48 AR . 55 B IR 36 0 1% )2 B0 vy 5 8 R
(4):541-546 B = R RS )] A i 4R . 2016, 55 (6) : 771-
MAO H B.FAN X,YANG X H.et al. Application re- 780,824
search on improving the resolution of broadband land GUO N M,CHEN M,CUI Y F,et al. The application
post-stack seismic data in wavelet domain[ J].Geophys- of single-point high-density seismic acquisition for car-
ical Prospecting for Petroleum,2019,58(4) :541-546 bonate reservoir 3D seismic exploration[ J ].Geophysical
[25] S48 Hpk.— Rl ) TTI A B2 2 808k 5 J2 B S i 5 Prospecting for Petroleum,2016,55(6) ;771-780,824
HE] A MPEE.2019,58(3) :412-418 [34]  5RT AR B B - B Al % B % O BRI L SE Bk 5 R
GUO K,YANG L.A new multi-parameter joint tomo- LT A #,2018,57(1) : 1-23
graphy inversion method for TTI medium[]].Geophys- ZHANG Y.From imaging to inversion: Theory, prac-
ical Prospecting for Petroleum,2019,58(3) :412-418 tice, and technological evolution of prestack depth mi-
[26] skfe,WIRAE, 22 AR, 55 5T ADM 3% S5 38 19 5 40 9% gration [ J ]. Geophysical Prospecting for Petroleum,
BTN B R B 5E B i LT ] Al 48, 2016, 55 2018,57(1):1-23
(5):737-745 [35] # 8 5, Bobbr. de /b Z 9 i 3% 1 55 B0IK B K Jie e 34
ZHANG H,HE Z H.,L1 Y L,et al.Research and appli- ). A M. 2018,57(6) : 795-802
cation of high resolution fracture prediction technology YANG Q Y,DUAN X B.Research status and develop-
based on ADM spectral inversion[ ]J].Geophysical Pros- ment trend of least square migration[]]. Geophysical
pecting for Petroleum,2016,55(5) :737-745 Prospecting for Petroleum,2018,57(6) :795-802
[27]  ERGHE 0K R A 2 1 2 2 7 0 3 A S 5 AR 5 [36] B & T 1= Ok Oy B2 1 b 532 B0 B8 M B8 5 /D

JEL] A #.2016.,55(3) :309-325
YIN X Y,LIU X X.Research status and progress of the
seismic rock physics modeling methods[J].Geophysical

TP AL 7 L1147 IR, 2018,57(5) 1 637-646
CHEN S C. Waveform migration and least-squares

waveform migration of seismic data based on seismic



3 ). 4 BT 0 AR R A SO AR T R AR HY) B R

789

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

wave equation[ ] ]. Geophysical Prospecting for Petrole-
um,2018,57(5) :637-646

P S e < S = B it V) 2 e PRSI S E R o =
RTM B & T LT ] A 4% . 2019, 58(3) :391-403
ZHOU Y,WANG H Z.On practical implementation of
amplitude-preserving reverse time migration based on
asymptotic approximation[ ] ]. Geophysical Prospecting
for Petroleum,2019,58(3) :391-403

SRA, AR WV B T AR T R IR ISR R R
/N T A L) ] A MR 2019,58(3) :404-411
GUO S,WANG H Z,HU J T.Least-squares migration
in image domain using nonstationary matching filter
[J]. Geophysical Prospecting for Petroleum, 2019, 58
(3):404-411

SO, sk B, 22 3R - T80 0% o /DS 3 39 ) A B O
AL LT ] A7 il 4R . 2019,58(2) : 245-252

TIAN W B,ZHANG K, LI Z C.Optimization of plane
wave least squares reverse time migration[ ] ].Geophys-
ical Prospecting for Petroleum,2019,58(2) :245-252
WML, R R B IR IR R A AR S A
R 7 ARG LT ] A M .2019,58(1) :9-16
CAO J X,XUE Y J,TIAN R F,et al. Advances in hy-
drocarbon detection in deep carbonate reservoirs[]].
Geophysical Prospecting for Petroleum,2019,58(1):9-
16

TR SOW AR L S B RT JH I fe BR AR W R 22
BRI SN AL A M, 2019,58(1) :149-154
WANG Z,WEN H,DENG G X,et al.Fault-karst char-
acterization technology in the Tahe Oilfield, Chinal[J].
Geophysical Prospecting for Petroleum, 2019, 58 (1)
149-154

B B, R AR T v R U E Y B R R
T A AR R B IEUN 7 ik LT A i M AR 2018, 57
(6):892-901

HU H F.BAO D,MA L W.et al.Scale characterization
of carbonate karst cave reservoirs based on high-fre-
quency attenuation gradient: A case study from karst
paleochannels reservoirs in Tahe oilfield, Chinal ] ].Ge-
ophysical Prospecting for Petroleum,2018,57(6) :892-
901

ZERASC VB XK R B3 v XL B 3R I R 2
A i ) B RO A A R R A 43 A LT ] A i 4R, 2018,
57(5):764-774

LI X W,FENG X K,LIU Y L,et al.Characteristic of
the strike-slip faults system and effect of faults on res-
ervoir and hydrocarbon accumulation in Tazhong area,
China [ J ]. Geophysical Prospecting for Petroleum,
2018,57(5) :764-774

TE LR 25 AR B R 3 A % 2 O AL
W45 4 22 A 5 A00RE U [T ] A i W 7%, 2017, 56 (4)
472-482

YU H,LIJ S,YAN X F,et al. Microscopic pore struc-
ture characterization of heterogeneous carbonate reser-
voirs and gas detection:a case study from limestone gas
reservoirs on the right bank block of Amu Darya River

[J]. Geophysical Prospecting for Petroleum, 2017, 56

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

(4):472-482

B F 1 X% BRER 5 R b X B4 Bl 3R B TR 36 4 1% 2
= R S AN T ] A MR ,2017,56(2) : 280-287
YANG Z C,LIU J,CHEN L., et al.Seismic identifica-
tion and evaluation of Ordovician carbonate reservoir in
Shunnan areal ] ]. Geophysical Prospecting for Petrole-
um,2017,56(2) :280-287

PR YL, B AL, 453 T 0 SRR 1 RO
e G L 1.7 3oty by Bk 0 3 B 4, 2018,53(3) :538-544
ZHU B H.YANG ] F.LV Q L.,et al. Small-scale cave
detection based on frequency-segmented imaging[ ] ].
Oil Geophysical Prospecting,2018,53(3) :538-544
BR8N RA SR R 5 BRI
rpr b bl s S S ST 2 B At )2 o [T ). v sk B
H#.2017,52(2) :326-332

MA L W,YANG Q Y,LI Z J,et al.Identifying reser-
voirs response under strong reflection interfaces with
waveform decomposition in the Centre Tarim Basin,
China[ ] ]. Oil Geophysical Prospecting, 2017,52(2);
326-332

FEIKAR T, S L, A A T 7E AR T B A 2
R AR A R FH [T ). M BR ) B A i, 2016, 59 (7)
2713-2725

CUI Y F,PENG G X, WU G C,et al. Application of full
waveform inversion velocity model-building technology
for the fractured-vuggy reservoir[ J ].Chinese Journal of
Geophysics,2016,59(7) :2713-2725
B, 0, By 1E w7, 55 1l Ny 7 TN B2 R B B 5 Bk
SR AMmYH,2018,57(4) :488-504

YIN X Y, MA N, MA Z Q, et al. Review of in-situ
stress prediction technology[ J]. Geophysical Prospec-
ting for Petroleum,2018,57(4) :488-504
XL X A X AR B DU )2 R OR SR 2 4k Hh i
MEARFFEL) ] A MR, 2018,57(4) :611-617

LIU X W,LIU Y W,LIU Z Y.et al.Seismic prediction
of natural fractures in series of shale oil reservoirs[ ] ].
Geophysical Prospecting for Petroleum, 2018, 57 (4):
611-617

AR W, MROE R 0UE AU 2 2 R 30 5
B HAE WY N 43 v g LT A o 4 85 2018, 57 (3)
362-368

HU H F,HU Q,LIN Z L.Pore pressure prediction for
shale gas reservoirs and its application in the Sichuan
Basin, China[ ] ]. Geophysical Prospecting for Petrole-
um,2018,57(3) :362-368

ERE MW, T/AN2, 5 U & WL Xk 5E 4
TUA SR 2R DAl R e 1000 B 5 LT ). A i
2017,56(5) :735-745

LID J. YANG X, WANG X L, et al. Estimating the
fracturing effect and production capacity of the Long-
maxi Formation of the Lower Silurian in area W, Si-
chuan Basin[ J]. Geophysical Prospecting for Petrole-
um,2017,56(5):737-745

LT R EA M TUAR)E R S W ARV T]. A
WP 2017,56(4) :567-574

LI J L.Pressure prediction of Jiaoshiba shale gas reser-



790

AT

7]

o

5 58 4

[54]

[55]

[56]

[57]

[58]

[59]

[60]

voir in the Fuling Shale Gas field[J].Geophysical Pros-
pecting for Petroleum,2017,56(4) :567-574

2R TV, ER D) T RRZ G IRAT N IUE
il 2 I 28 Bl b o < I L) 1. 47 i 4R . 2018, 57.(6)
878-883

LI Q,YIN C,WANG ] L.et al.Prediction of microseis-
mic events in a fractured shale reservoir based on natu-
ral fracture failure behavior[ J]. Geophysical Prospec-
ting for Petroleum,2018,57(6) :878-883
15 EE &R F 5 aRirn s R A
il Hh Bk 4 B €, 2018,53(4) :875-886

REN Y,CAO H,YAO F C,et al.Review of rock brit-
tleness evaluation methods[]J]. Oil Geophysical Pros-
pecting»2018,53(4) :875-886

VRS X 3 a0 1)L A A 3 DUE e P 37t S5 s T .
A IR 52019,58(3) :453-460

XU J,LIU K Y,WU Q Z.Evaluation and prediction of
shale brittleness in the Jiaoshiba area[ ]]. Geophysical
Prospecting for Petroleum,2019,58(3) :453-460

ZEHC HOM L W AR G AF RO R O R 0 AR WD 5 Ak R
TP L] R 3022 4, 2019,62(2) : 707-719

LI Z,CHANG X,YAO Z X,et al. Fracture monitoring
and reservoir evaluation by micro-seismic method[ ] ].
Chinese Journal of Geophysics,2019,62(2):707-719
SR SR BRAR B, 5 5L T I 78 A 6 R T
G TUE K I s 24 b T b 7 0 T . A il B 4R
2019,58(2):262-271

MIAO S Y,ZHANG H J,CHEN Y K, et al.Surface
microseismic monitoring of shale gas hydraulic fractu-
ring based on microseismic location and tomography
[J]. Geophysical Prospecting for Petroleum, 2019, 58
(2):262-271

EP MR, kit 2%, 520K 5. O VT B4 3k 1 4 b 722 96 B i
BEHORAT 7T IR 5 3k & [T ] A i W #], 2018, 57 (2)
155-178

YIN X Y.ZHANG H X,ZONG Z Y.Research status
and progress of 5D seismic data interpretation in OVT
domain [ ] ]. Geophysical Prospecting for Petroleum,
2018,57(2) :155-178

IhET L AR, MR, SRR Tl B R B A R

[61]

[62]

[63]

[64]

[65]

OV'T 35 b 2 09 26 W i W 52 [0 . A1 T 96, 2019, 58
(2):208-218

SUN M M,LIZC,QU Y M,et al. A seismic denoising
method based on curvelet transform with sparse con-
straint in OVT domain[ J].Geophysical Prospecting for
Petroleum,2019,58(2) :208-218

2. OVT S35 b 72 5088 R0 00 b 2 R K g LT Al 4
#,2019,58(1) :53-62

LI B. Seismic data regularization in the OVT domain
and its application[ J]. Geophysical Prospecting for Pe-
troleum,2019,58(1) :53-62

BESCME, FS L 557 77, 55 0 DT G 8 BR 8 B o o4 (8
ARSI OVT Wik Frab BLT 1. A 3k 4 283 4%
2017,52(4) :669-677

DUAN W S,WANG P,DANG Q N,et al.5D data reg-
ularization based on matching pursuit Fourier interpo-
lation for the OVT domain data merging processing
[J].0il Geophysical Prospecting,2017,52(4) :669-677
HRAT 108 04 , 5 T, 50 S — b i i R AR UL — A4k
FAR B FAr & A28 b 0y B LT ] A m 4K, 2016,
55(5):617-639

GAN L D,DAI X F,ZHANG X, et al.Research and ap-
plication on well-seismic-reservoir integration technolo-
gy for mature oilfield development [ ] ]. Geophysical
Prospecting for Petroleum,2016,55(5) :617-639
RIS ZE 0 I b R B R B HE R A R T
K—FH B H AR KR R v BT ] A ek )
PR ,2017,52(5) : 1112-1123

ZHAO B L.DONG S T,ZENG Z.Borehole seismic de-
velopment, status quo and future: Application prospect
of borehole seismic[]J]. Oil Geophysical Prospecting.,
2017,52(5):1112-1123

TR, TR, SR DO 55 2 MW B R &S R R
BB AR LRI ] AT M #R . 2017,56 (4) :459-471
ZHANG ] H,WANG Q F,ZHANG X H,et al.Posts-
tack interpretation key techniques for thin layer and
thin inter-bed reservoirs [ ] ]. Geophysical Prospecting

for Petroleum,2017,56(4) :459-471
(B RLD)





