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Sea Fog Characteristics and Forecast Evaluation of Classification

Decision Tree Models at Yangshan Port

CAI Xiaojie ZHU Zhihui YUE Caijun LIU Fei WANG Qin XIE Xiao
Shanghai Marine Meteorological Center, Shanghai 201306

Abstract: Based on the data from automatic weather stations and buoy observation stations, and ERA5 re-
analysis data from 2015 to 2023, this article analyzes the characteristics of sea fog at Yangshan Port. Clas-
sification decision tree models are trained and constructed based on a comprehensive case database of sea
fog events. Their forcast results are compared with those of the ECMWF model. The results indicate that
the year 2016 has the highest number of foggy days, with spring and early summer being the peak season,
followed by winter. During dense fog events at Yangshan Station, the dominant wind directions change
from northeast to north and southeast. Southeast winds prevail during non-precipitation periods, while
north winds dominate during precipitation. Monthly wind patterns alter from predominantly northerly in
winter to northeasterly and southeasterly in spring. Wind direction and speed varied at different stages of
sea fog. In the developing stage of sea fog, southeast winds are dominant; during the mature stage, north-
east winds prevail; and during the dissipating stage, north winds dominat with high speeds. Fog events ac-
companied by precipitation are more {requent and long time lasting. The classification decision tree models
have identified the temperature-dewpoint spread as a key factor in the formation of various sea fog types.

Decision tree models demonstrate a lower miss rate and higher prediction performance than the ECMWF
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model, particularly in forecasting the formation and duration of advection fog. This can provide valuable

insights for forecasting frontal and radiation fog events.

Key words: sea fog characteristic, classification decision tree model, forecast evaluation, Yangshan Port
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Fig. 1 Spatial distribution of Yangshan Station,

Yangshan Main Channel and Baoshan Station
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Fig. 4 Frequency distribution of average wind direction and wind force scale during dense fog events

at Yangshan Station from 2015 to 2023

(a) all events. (b) events without precipitation, (c¢) events with precipitation
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Fig. 6 Frequency distribution of wind direction and wind force scale at different stages of
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(a) developing stage, (b) mature stage, (c) dissipating stage
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Table 1 Comparison of average meteorological elements between the two dominant winds

during dense fog events at Yangshan Station from 2015 to 2023
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Fig. 7 Flowchart of the sea fog classification decision tree models at Yangshan Port
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initialized at 20:00 BT 11 January 2023 with the observation at Yangshan Port
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