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Construction and Efficiency Analysis of Jiangsu Marine Seismic Stations
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Abstract: Two marine seismic observation stations have been built at the booster and high resistance
stations of an offshore wind power platform using the GL.-PS2 integrated short-period seismometer.
The GL-PCS60 integrated broadband seismometer has also been deployed at the same site as the
booster station to enable comparative observations. The results show that the offshore marine observa-
tion system, based on the offshore wind power platform, is simple, cost-effective, stable and reliable.
When compared with the terrestrial stations, the noise level differences of the offshore wind power
platform are smaller in the daytime and at night, but they are significantly affected by wind weather
conditions. Taking the booster station as an example, the wave interference is concentrated in the
0.15-0.3 Hz band and the natural frequency is 1.4 Hz. The signal-to-noise ratio can be enhanced and a
clear phase can be obtained by using earthquake concentration frequency derived from the spectrum

analysis of the seismic process as the basis of seismic waveform filtering. The evolution of marine seis-
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mic observation, based on offshore wind power platforms, can improve the monitoring and early warn-

ing capability for marine earthquakes. The natural frequency stability and earthquake concentration fre-

quency derived from the spectrum analysis of the seismic process can also provide a safe assessment of

the influence of offshore wind power platform structures during the earthquake generation process.

Keywords: offshore wind power platform ; background noise; spectrum analysis; natural frequency
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Fig.1 Distribution of marine seismic observation stations
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Fig.2 Booster station of an offshore wind power platform
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Fig.3 Topology diagram of the seismic observation system

based on an offshore wind power platform
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Table 1 Parameters of the observation instruments

¥ B s 5 ) B Je RIYE Bl R et A KR/ He
1 GL-PCS60 60 s-50 Hz 0.7 1000V/m/s EDAS-24GN 74.5nV/count 100
2 GL-PS2 2550 Hz 0.7 1000V/m/s EDAS-24GN 74.5nV/count 100
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Table 2 Statistics on network delay and continuity

DX 45 1l 5 JR) iR 55 %5 Jopens 6.1 22 48 R FH M it £k
P AL T 2L, 3B B A M 45 4 IR AL H 22 R R,

HYBO1 HYS01 HYS02 HYBO1 3 M4 4ER 4 0.5 s, HYSO01 5 0.55 s, f%
FH EIR/ PELes/ SEIR/ SELER/ MR/ LR/ KB HYS02 WAL K 0.59 s, e Ah 3 5 15 4% iy 3% 4 %
s % s % s % JLT¥ 2 100% o f LA 0L, 3 F il B 5 A
2022-12-22 0.51 100  0.55 100  0.59 100 BRI AGAE 5 DL R Tl 2% 4G i #% VPN ik
2022-12-23 0.50 100 0.55 100  0.59  99.99 S S IR AR S S AN 8 B EE BB A IR ZE R
2022-12-24 0.50 100 0.56 100 0.59 100 e R AR L Tl S T R A ) R
2022-12-25 0.50 100 0.55 100 0.59 100
2022-12-26 0.50 100 0.55 100  0.59 100 22 BRBEKEIH
2022-12-27 0.51 100 0.55 100 0.59 100 9 20 7 K 7 2 Ml 7 0 0 BR B R R  E EE
2022-12-28 0.50 100 0.55 100  0.59 100 B A E T AR GE R A T SR T B 5 e R MR
2022-12-29 0.49 100 0.55 100  0.59  99.99 NI 5 3k g b RS 5 0 e B s P oF H Ak
2022-12-30 0.50 100  0.55 100  0.59 100 FIMMATIRE , AEEB KA G T, 1
2022-12-31 0.50 100  0.56 100  0.59 100 ERR R T XU E A U T 7 0 BR B
2023-01-01 0.50 100 0.55 100  0.59 100 g 75 K S B B S 0 (R 25, R R FRE T T d 2023 4R 1
2023-01-02 0.51 100  0.55 100  0.59 100 HI1AZE16H XA RidFE W3, PSR ESL
2023-01-02 0.50 100  0.55 100  0.59 100 EATEL 202348 1 B 1 H M4, B0 e 00~02 i B
2023-01-03 0.50 100  0.55 100  0.59 100 DI K R 12~14 B BE X 3 B3 4 47 1~20 Hz %
2023-01-04 0.50 100  0.55 100  0.59 100 SR 7 A RMS TH 5 DL K T 383 4% B PSD X
2023-01-05 0.50 100  0.55 100  0.59 100 HF(EL) .
®3I XKFHXRAIEF
Table 3 Record of wind force in Dafeng district
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Table 4 RMS values of 3 sets of equipment
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Fig.4 Power spectral density curves of 3 sets of equipment

during day and night
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Fig.5 Power spectral density curves of weather conditions with strong and weak winds
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Fig.6  Spectrum curves of the booster station under strong and weak wind weather conditions
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