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Fig.2 Curve for original data of geomagnetic diurnal variations
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Fig.4 Spectrum of original data of geomagnetic diurnal variations
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Fig.5 Time domain and frequency domain waveform of morlet wavelet
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Fig.6 Energy distribution of original data of geomagnetic diurnal variations
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Fig.10 Geomagnetic diurnal variation correction after processing
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Study of Marine Geomagnetic Diurnal Variation Correction
Based on Wavelet Transform

ZHANG Lian-wei'?, ZHENG Yan-peng'®, LIANG Rui-cai'’*, MA Long"?, LI Xian-feng'?,
LIU Yang-ting'?, HUA Qing-feng'*, XIA Cheng-long'"*
(1. First Institute of Oceanography, MNR , Qingdao 266061, China;

2. Laboratory for Marine Geology » Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266061, China)

Abstract; Based on the existing geomagnetic diurnal variation theory and correction method, this study
comprehensively analyzed the international open geomagnetic diurnal variation data by Fourier transform
and one-dimensional continuous wavelet transform, and judged that the frequency band greater than 0.2 Hz
is the embodiment of the magnetic disturbance change field in the frequency domain, and used one-dimen-
sional discrete wavelet transform to separate the data, and thus improved the existing geomagnetic diurnal
variation correction method. According to the characteristics of daily variation data and one-dimensional
discrete wavelet decomposition, this study selected the Sym8 wavelet as the basic wavelet to decompose
the data at 7 scales, and the long-term and short-term changes of daily variation data are effectively separa-
ted from the magnetic disturbance part under the condition of ensuring the fidelity. Compared to the Fou-
rier series decomposition and low-pass filtering, the processing effect of one-dimensional discrete wavelet
transform got better results. The quality of daily variation correction in marine geomagnetic survey can be
improved by using the effective separation and correction of short-term, long-term changes and magnetic
disturbances in daily variation data, which reduce the error accumulation in the process of marine geomag-
netic data processing, and improve the scientificity and accuracy of the current diurnal variation correction
methods.

Key words: marine geomagnetic measurement; geomagnetic quiet diurnal variation correction; magnetic
disturbance; wavelet transform
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