%58 B 3 VTSI I/ B N Vol.58,No.3
2019 4 5 H GEOPHYSICAL PROSPECTING FOR PETROLEUM May,2019

FA LT TE — R A R B R b R S B IR A A L) ] A T A R, 2019,58(3) £ 313-324
WANG Huazhong.Key problem analysis in seismic exploration based on wide-azimuth, high-density, and broadband seismic data

[J].Geophysical Prospecting for Petroleum,2019,58(3) :313-324

“FRE—F MK EREER PRI X E R S

ERE S
CEAR 5% e RO R RF % A (WPD , Bl i K83 538 ¥ %, ki 200092)

FEE - AR I PR TR B 3 TR A B B0 CRLAE M 3R 4 ) FIh U B0 B 4R 5 2% 4 3t R B AR BOR R W B L e B B R BE B R
PR T bl 3R e T DL R AR v e SR R I R 2% . 2000 AF S 3 W B E — 7 b R ) R R R R H T ) — TR A
AR LER—FERE MR AR I, I HE AUHE K b 7 B SR 42 BRI R 2 P 5T — 5 7 B B AL S B0 P FE — 5 7 Hd 1 R
BUAGAL B A | b 7 b T i e R BT FECPE AR B R o M T — 7t R O SR B R I R R A Ay AL A% R I UL R
BT 0 R UG B A% R 8 LA SRR F )RR R ST BOR Z R ST . (ER , DI T 1T T — i R TP AR IS R A 62
FH A BB B A B M B\ )5 B 04 I B I (Full Waveform Inversion, FWDD Fl$ /N — 3¢ 336 B ¥ B2 i # (Least Squares Re-
verse Time Migration, LS_RTM) £ AR I 85 KR Az 7™ 52 A O HOE B3 sr ik 6% )2 53R 09 0 HD A 2 B0 . DMl RR i s v i 1%
o i, 5 BSCHE SR A 1 R SR kL R R A T AR IR 43 T T B — 1 b R BRCHIE SR A0 B A Kk b R I AR 0 P L — T b R A
5 08 by 752 U8 BB 14 TR LT TE — R R R Y B b A3 B R B — R b R R AR Ak B e OGS IR R A L R TR T
T e b R R v b TR SRR L A . DA B — I A R R R A R S B N T T R L R
ST A B AR i IR IE R 35 2“0 B — i 7 b R B AR B R 18 A B, A S A R I R P B R SR I R R G T T

R R 1) O I AT RO R BB AR L X T 014 2 S AR B AR b R S TR R AR i 7 3 B R T R
KGR E AN TS E AR PITE— 5 " MR D W 98— i 7 b 5 R SR 4R 5 10 o AR Ak B 5 S R AR P TE — i R BT
Sifp B 5 T — e I S A

FE %S . P631 X ERERIRAD . A
X EHES.1000-1441(2019)03-0313-12 DOI:10.3969/.issn.1000-1441.2019.03.001

Key problem analysis in seismic exploration based on wide-azimuth,
high-density,and broadband seismic data

WANG Huazhong

(Wave Phenomena and Intelligent Inversion Imaging Group (WPI),School of Ocean and Earth science, Tongji University ,
Shanghai 200092 ,China)

Abstract: The increasing complexity of surface,subsurface,and reservoir conditions requires a continuous improvement of seismic
technologies for oil and gas exploration,with the ultimate goal of accurately describing the reservoirs to improve the efficiency of
exploration and exploitation.One of the key technologies in the field, which has become increasingly popular in the 21* century,en-
tails the interpretation of wide-azimuth.high-density.and broadband seismic data.This technology features a comprehensive set of
tools:in addition to the acquisition of seismic data,it also offers seismic imaging and processing, geological interpretation,and res-
ervoir evaluation using wide-azimuth, high-density, and broadband seismic data.Currently,a relatively rapid development of the
technology for the acquisition of wide-azimuth, high-density,and broadband seismic data is underway. Various technologies for i-
dentifying geometries and seismic sources,as well as new detector systems,are emerging one after another. However, the technical

progress in the methods for extracting reservoir-related information from large amounts of wide-azimuth, high-density,and broad-
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band seismic data is significantly slower.For instance, the FWI and LLS_RTM technologies are far from being practical for mass
production (especially for applications that directly contribute to the reservoir description).This paper analyzes a series of prob-
lems related to wide-azimuth,high-density.,and broadband seismic data,from the need of seismic acquisition for seismic imaging,
and the key problems related to it,to the contribution of wide-azimuth, high-density,and broadband seismic data to seismic ima-
ging,and the seismic resolution that can be obtained by using such data.In addition, this paper briefly introduces the viewpoint of
seismic geological interpretation for wide-azimuth, high-density,and broadband seismic exploration.Finally,it is prospected that the
seismic exploration technology using wide-azimuth, high-density,and broadband data is going to remain the core technology of oil
industry for a long time. However, the current state of technological development of the seismic exploration technology using wide-
azimuth , high-density.and broadband data is far from being mature. A technological development should be carried out in the future
around the key issues of the seismic exploration with wide-azimuth, high-density,and broadband data,namely the acquisition, seis-
mic inversion imaging.seismic interpretation,and reservoir description techniques.

Keywords: complex medium and reservoir,seismic exploration with ‘wide-azimuth,high-density,and broadband’ data,seismic da-
ta acquisition using ‘wide-azimuth,high-density,and broadband’ data.big data processing,inversion imaging,seismic geological in-

terpretation using ‘wide-azimuth, high-density, and broadband’ data, reservoir description with ‘wide-azimuth, high-density, and

broadband’ data
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