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Fig.6 Prediction results and tests of Experiment 1
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Fig.7 RMSE comparison of Experiment 1 to 5
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Research on Extended-Range Forecast Model of Sea Ice in the
Liaodong Bay Based on Long Short Term Memory Network

JIAO Yan"?*, HUANG Fei', GAO Song”?, LIU Qing-Rong”, JI Cheng-Zhen®,
WANG Ning®, CAO Ya-Jing®, YU Qing-Xi*
(1. The Key Laboratory of Physical Oceanography, Ocean University of China, Qingdao 266100, China; 2.North China Sea
Marine Forecast Center, Qingdao 266061, China; 3.North China Sea Data & Information Service, Qingdao 266061, China)

Abstract:

the Liaodong Bay are studied by composite analysis and regress analysis, and then an extended-range

In this paper, the local and large-scale circulation factors affecting the variation of sea ice in

forecast model of sea ice edge (SIE) in the Liaodong Bay is established based on a deep learning method-
Long Short Term Memory Network (LSTM). The results show that the LSTM model can well predict
the variation trend, generation and dissipation oscillation, peak and other key characteristics of the SIE
in the Liaodong Bay in the next 15 days. The MAE varies from 4.1 to 5.7 n miles, and RMSE varies
from 5.4 to 7.5 n miles, which is consistent to the sea ice numerical forecasting model. But the LSTM
model extends the period of validity to 15 days, as twice as that of the numerical forecast (5~7). Be-
sides, the operation speed is extremely fast, which can save a lot of computing resources and time cost.
The establishment of this model provides a new idea for forecasting other marine and meteorological var-
iables with deep learning method.

Key words: sea ice in the Liaodong Bay; extended-range forecasting; L.STM; deep learning
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