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Abstract: Sea surface temperature is one of the key elements of the marine environment, which is of great
significance to the marine dynamic process and air-sea interaction. Buoy is a commonly used method of sea
surface temperature observation. However, due to the irregular distribution of buoys in space, the sea surface
temperature data collected by buoys also show irregularity. In addition, it is inevitable that sometimes the buoy
is out of order, so that the sea surface temperature data collected is incomplete. Therefore, it is of great
significance to reconstruct the incomplete irregular sea surface temperature data. In this paper, the sea surface
temperature data is established as a time-varying graph signal, and the graph signal processing method is used
to solve the problem of missing data reconstruction of sea surface temperature. Firstly, the sea surface
temperature reconstruction model is constructed by using the low rank data and the joint variation
characteristics of time-domain and graph-domain. Secondly, a time-varying graph signal reconstruction method
based on Low Rank and Joint Smoothness (LRJS) constraints is proposed to solve the optimization problem by
using the framework of alternating direction multiplier method, and the computational complexity and the
theoretical limit of the estimation error of the method are analyzed. Finally, the sea surface temperature data of
the South China Sea and the Pacific Ocean are used to evaluate the effectiveness of the method. The results

show that the LRJS method proposed in this paper can improve the reconstruction accuracy compared with the
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existing missing data reconstruction methods.
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