IR NRS TR

MARINE GEOLOGY & QUATERNARY GEOLOGY

FHEZTEIULRAHEH L T ALRE S BB AP R

Kok, INEE, KREMK, XA, B o, B R, HhEL §F 4

Research progress of multi-azimuth acquisition and imaging technology of wide-tow multi-sources dual-sensor streamer
ZHANG Dong, SUN Zhilei, ZHANG Xilin, WU Nengyou, LUO Di, GENG Wei, XU Cuiling, and CAO Hong

TEZR L View online: https://doi.org/10.16562/j.cnki.0256-1492.2021110801

LT RGO H A R

Articles you may be interested in

IR T R PG ARt S 8 TS R A I A LU R B R gl g L)
Characteristics and genetic dynamics of mud diapirs and mud volcanoes on the western slope of Okinawa Trough schematic

geographic map of studied area mud diapirs with different morphology in multi—channel seismic section

PR S5 DU 28 HURR . 2021, 41(6): 91
TR R o FR Bt S S Al R A A 5 i

A review on microbial aerobic methane oxidation in marine environment

TRETE LTS 2R DU 20 . 2021, 41(5): 67
TR DU h 463 J ARORSE 28 R e PR S SRR VR I o B e 2

Research progress and prospects of metal-dependent anaerobic methane oxidation in marine sediments

TRETE TS 2R DU 20 M. 2021, 41(5): 58
T HR AR 7 G 265 DU 28 ORI e 5 e T SR AR A B ey BR85S

Characteristics of grain size and magnetic susceptibility of the Late Quaternary sediments from core 07SR01 in the middle Jiangsu

coast and their paleoenvironmental significances

T S 2R U 20 M . 2021, 41(5): 210
AR UK G W2 24T B B R ST RS
Controlling factors and research prospect on creeping behaviors of marine natural gas hydrate—bearing—strata

TR TS 2R PO 20 . 2021, 41(5): 3
ST RERULARY ) S HR 2 1 22 U0 I8 R i B AR AR R R K T3 1 o FH

Generalized free surface multiple suppression technique based on model optimization and its application to the deep water of the

Indian Ocean

TETEHLT A5 D20 M. 2021, 41(5): 221

SHERAE AT, PR



ISSN 0256-1492 W RS 5 U4 R A% 4
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.42, No.4

SRk, PN TR, TR E AR, S TEHE 2 IR UL AR HE A8 2 T (0 SR SR 5 AR B AR B 5T A S (7). Vi b SR S 5 DU 28 M R, 2022, 42(4): 194-206.
ZHANG Dong, SUN Zhilei, ZHANG Xilin, et al. Research progress of multi-azimuth acquisition and imaging technology of wide-tow multi-sources dual-sensor
streamer[J]. Marine Geology & Quaternary Geology, 2022, 42(4): 194-206.

SEie LR IL R MR T HAIRES G EAR
tssift iR

1,2 NNy EQW) = Ak 12 2 sk 12 L2 mh g 12 2A 3 gA L2 1,2
AR, AR E ", KEAR, XA, Ba, B R ER, Fa
1 AR IR IR AR SOK A W TR SR 3, vl ol o A S 7 5 VR B SR SO, 7 8 266237
2,95 B MR PERL A 5 RO i B R TR BT B BT S R OR D R SRR, T B 266237

WE: TSR ERBEL L T ERESREBERCRAINANT L EHIKAD 25 T LB R EF IR E QR G5
R, AL FAERTIRAFTAREFRAREER, EETEALSE LB RIAEARCA LHEFHRAAN L ERNEFR
ERARMTAGERAR., EREFT @, T A EOHE A RBELLE TSR AR KEELERINSHA S 512 k54
A R @, B R T EMERAT RHEN R 2RBREAR S BRI REF L E, EhB 220k O s
PR B SRR, BRI ERAT;QREERE SR HTE REXEANR L EERAKE;® FAT Lm4
BEHHBERZFGHN S HFILRB, THEGFREALRRR BARRIT G HERAR, LEESXERELH, AR
BRI AR BAGRET — 2 F S ey %,

KEIE: T SR, B RE; B MBI, 2k, o HE

FE 5SS P714 THEAFRIRAG: A DOI: 10.16562/j.cnki.0256-1492.2021110801

Research progress of multi-azimuth acquisition and imaging technology of wide-tow multi-sources dual-sensor
streamer
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Abstract: Wide-tow multi-sources dual-sensor streamer multi-azimuth acquisition and imaging technology has been successfully introduced
into commercial seismic exploration projects. It improves the resolution of near-bottom strata and deep seismic images. This paper details this
novel acquisition and imaging technique. This paper summarizes its application effect in the identification of near-seabed strata and deep target
geological bodies in the North Sea, offshore Malaysia, the Barents Sea and other sea areas. The acquisition solution innovatively combines dual-
sensor streamers, wide-tow multi-sources, and different length streamer arrangements with the new multi-azimuth acquisition. The Complete
wavefield imaging combines reflection tomography, full waveform inversion (FWI), and separated wavefield imaging (SWIM). Its advantages
mainly include: (1) Significantly weaken the influence of rough sea surface reflection and broaden the seismic frequency band. (2) Improve the
signal-to-noise ratio, spatial sampling density, acquisition efficiency and velocity model accuracy. (3) Realize near offset uniform coverage and
cost-effective multi-azimuth lighting. It can perform high-resolution imaging of near-seabed formations and deep geological targets, especially
in shallow marine environmental conditions. It provides a cost-effective solution for imaging geological bodies at different depths.
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Fig.1 Source towing and streamer configuration'"

a. A 12x75 m streamer spread with a standard triple-source configuration, b. A 14x75 m configuration with a wide-tow triple-source.
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Fig.2 CMP line coverage!'

a. CMP line coverage for a 14x75 m streamer spread with standard triple-source, b. CMP line coverage for a 14x75 m streamer spread

with wide-tow triple-source.
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Fig.3 Complementary CMP line coverage for a wide-tow source acquisition!"!

The black dashed lines indicate three adjacent sail lines. The colour-coding marks the CMP lines generated by the same sail line!'.
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Fig.7 FWI velocity updates overlaid depth migration stack™”

a. The maximum offset is 7 km, b. The maximum offset is 10 km.
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Fig.8 FWI sensitivity kernel at 9 Hz for long offset refractions over sand-injectites !'*!

a. Depth slice, b. Profile at azimuth 1, c. Profile at azimuth 2.
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Fig.9 Velocity model overlaid seismic profile!**!

a. Velocity model after wavelet shift tomography overlaid the Kirchhoff depth migrated image, b. FWI velocity with corresponding Kirchhoff image overlaid.
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Fig.10 FWI velocity model®”

a. Depth slice of the 15 Hz FWI velocity model at a depth of 1 km, b. Migrated stacks with initial velocity overlaid,

c. Migrated stacks with FWI velocity overlaid.
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Fig.11 Schematic diagram of wave field recorded by dual-sensor''!

solid lines: primary wavefield, dashed lines: multiple wavefield, S: Source, VS: Virtual Source, EI: multiple reflection signals; DS: primary wavefield contains

a single reflection angle, while multiple wavefield contains more than one reflection angle.
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Fig.12  Seismic profile of crossline in shallow water of Malaysia "

a. Conventional imaging, b. SWIM imaging, c. Depth slice at 105 m below sea surface from conventional imaging, d. Depth slice at 105 m of SWIM.
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Fig.14 Acquisition scheme'

a. Wide-tow triple-source set-up, the total separation for the wide-tow triple-source is 2x112.5 m (i.e. 225 m), b. The GeoStreamer X acquisition configurations.
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Fig.15 Applications in the Barents Sea!

a. Legacy velocity model and seismic profile, b. FWI velocity model and seismic profile.
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Fig.16 Imaging comparison of single azimuth and multi-azimuth acquisition schemes!*!

a. Single azimuth depth slice, b. Single azimuth seismic profile, c. Multi-azimuth depth slice, d. Multi-azimuth seismic profile.
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