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Fig. 1 Plane distribution of the route of cross-sea water pipeline in Zhoushan
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Fig. 2 Extension direction and position of the cross-sea water pipeline in Zhoushan
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Fig.3 Topographic Profiles of the seafloor in the pipeline route area
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Fig. 5 Principle of submarine pipeline imaging of side scan sonar (cross section)
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Fig. 7 Sketch of the principle of multibeam bathymetry system
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Fig. 8 Images of submarine pipelines detected by multibeam bathymetry system
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Fig. 10 Types of magnetic anomaly curves

BT FE AR I B4, W PRI TR 30 2 5 51 (0 TP, XE RN I BEROR 1 iR T
Dyl HEBR PRI AT AE SO E . JRTT, Wi 2R DARE 57 0 il 28 D9 $odis A5 U2 0 57 M A D g iR 08 1 A7 AE IR
¥, HMEwEAL, FaE RN ITEGE N, &G AR mAL 02 5 2N L LB A
WAL B AR G, R 2 2% 3 A 2k CH L1 A7) RO IE 5 0 M L& B2, BLRE W € B A i 38 /-1 Tl
fr B 5B e R, 2R s i 3R B A AT K SO I R R G R

3 EREHRNER

3.1 AmFLIEAEM

B LA A W S — s 2 AR OK R BRI SR H R, MR B B 38 1B 1) Raython A R H2 Y, 2
A 5 B e A /N LA BB A B2 e B A e AL BT R ST . iRl E S, WRiETRvE S
FHAL % R 6 %A B b B AS 5 347 40 T B oAb B S S 20 B UK FL AR, seBEls B AR it iz
BN 5 ) b oy FEE R (FhE H, 2018) .

GRS AR SRR GG RN T, KRS e I mE ., TIERSEELK,
W AR G, AR R R T L SRR S T R O ER AR R G, AR
2F 3 PR U R T DA SR B I AT R . TR R . RSB G S R, (AT 2 FE O 1 S R
A, BT IE A IR 2SR R T CEB I A5, 2021; X FH, 2021) « FHE T3 W 5 2 3 i, &
FRCFLAZ 75 A e VAR L A T HE R BB N B AR (e i R LD M EDIRES . B o PR E 5 R R
BTHIOL AR A LR T T A 2 R R I A M ) SR B, DA AR A I R A R 2 4k .

32 ZHESKET AR EIREIR

=Y AR A A R — R R A IR BOR DL A 3D G5 R R AR R SE BN i IR M 3 S K R
H b ) PR A 3 425 R RGr N, e Jok 2 T R E S (R] 1 3 D7 1) B ARAS H AR IR I h 2, 4P AU )5
PO EALEBE & R = 4R

MR ] EchoScope 3D 7K & = 4 /5 W ¥ & R I 1 & 85 E TE M sE I 2 R (- 1D, 33148 2 i
i P R R A RN R I T R PR e R R K . RE 5 AL A M B B R TE IO A R R R S AR AR A i
BORBCHE A EINEW . W . 52RO, BRI =4k EMF T A 528 £ DO8 H SE s i,
WD T AFAE S B AT RETE . TR I E TR A I AR A IR B N B AR (RS, 20155 0B EE, 20205 1
R, 2021, & H AT RN SR I TE AT T B


http://www.ce-journal.org.cn

14 X R, S IR M Bk B 5 0 A U R A A I+ ) O R 79

(a) B ELAERE (b) B AL AL bRIN 7R 7R A
e AEEE R EMEC2020)
B 11 =4 SoATRR 1R 7 Il As I B 1%

Fig. 11 Images of submarine pipelines detected by 3D real-time imaging sonar
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Application of Marine Geophysical Exploration Methods
to Submarine Pipeline Detection

LIU Enze, LI Haidong, WANG Hengbo, ZHANG Hannii

(Laboratory of Coastal and Marine Geology, Third Institute of Oceanography, MNR, Xiamen 361005, China)

Abstract: Marine geophysical exploration methods can be used for external detection of submarine pipelines. By starting with the in-
situ states of the submarine pipelines, the existance characteristics, causes and treatment requirements of the buried, exposed and
suspended states of the submarine pipelines are described and the functions and characteristics of various traditional marine
geophysical exploration methods commonly used for the submarine pipeline detection in China at the present are introduced in the
aspects of the basic principle and application process of instruments. The images of side scan sonar, sub-bottom profiler and
multibeam bathymetry system obtained in the cross-sea water pipeline inspection project in Zhoushan are investigated. The results
indicate that the methods of side scan sonar and multibeam system have better detection effects on the direction and shape of the
exposed and suspended pipeline, the sub-bottom profiler can detect accurately the buried depth and surrounding strata of the
submarine pipelines and the magnetometer is suitable for detecting the existance and position of the pipelines. Combined with the
interference factors possibly encountered in the detection process and the principle limitations of the instrument itself, the capabilities
and characteristics of the marine geophysical exploration methods are analyzed and compared, and the applicability and the
advantages and disadvantages of these methods to the submarine pipelines with different states are summarized, in order to guarantee
and improve the accuracy of the pipeline state discrimination. In addition, new marine geophysical exploration techniques are listed
and the current situation and future development trend of submarine pipeline detection methods are discussed.

Keywords: submarine pipeline; side scan sonar; multibeam bathymetry system; sub-bottom profiler; synthetic aperture sonar (SAS);
3D real-time imaging sonar
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