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Fig.1 Time overhead of ocean numerical models with different horizontal resolutions
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Fig.2 Schematic diagram of machine learning and ocean science integration
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Fig.3 Schematic diagram of parameterization optimization method based on deep learning
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Research Progress and Perspective of the Key Technologies
for Ocean Numerical Model Driven by the Mass Data

SONG Zhen-ya'*, LIU Wei-guo®®, LIU Xin*, SU Tian-yun'?,
LIU Hai-xing"?, YIN Xun-qiang'"*
(1. First Institute of Oceanography, MNR , Qingdao 266061, China;
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for Marine Science and Technology (Qingdao), Qingdao 266061, China;
3. School of Software, Shandong University, Jinan 250101, China;
4. Jiangnan Institute of Com puting Technology . Wuxi 214083, China)

Abstract; The ocean model is the key tool for ocean and climate research and prediction, which is a numeri-
cal model for the quantitative description of marine phenomena based on the physical laws. With the con-
tinuous marine investment, accumulation of ocean observation data, deeply understanding of the ocean
process, and high-performance computing technology development, ocean numerical models have made
great progress. Now, the main stream of ocean model development focuses on higher resolution and more
accurate parameterization of unresolved physical processes. With the finer resolution and the more physical
process, the development of ocean numerical models faces several challenges. The increasing ocean data,
rapid development of high-performance computing and neural network depth learning technologies provide
an opportunity for the breakthrough of ocean numerical models. This paper mainly reviewed the history
and research status of the ocean numerical models, clarified and analyzed the two bottlenecks, performance
of large-scale parallel computing and physical parameterization scheme, of ocean numerical models’ devel-
opment and applications. Then, from the perspective of marine science, high-performance computing and
deep learning integration, we proposed the six approaches of deep learning and ocean science convegence,
the future development and trend of ocean numerical models driven by the mass data.

Key words: ocean numerical model; mass data; physical parameter optimization; high resolution; deep
learning; high-performance computing
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