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Fig.1 The locations of the shipwreck, the position of the
mooring buoy and the tracks of the drifting buoy
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Fig.2 The scatter plot of the wind measured by the mooring buoy and the ERAS5 reanalysis



1 WRSIATR A5 < W7 T AR B P S T P M VR 9 3 R 23 A 31

KI3 s s PP ARSI A 7 bR S I A ERAS P44 TR Al 1
Fig.3 Wave scatter plots of mooring buoy, drift buoys measurement and ERAS re-analysis
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Tab.1 Basic information of shipwrecks and corresponding re-analyzed significant wave height and wave surface slope

s Fsf 1] i 7 PR AR iRN ‘ ﬁjﬁl 12‘h ﬁjﬁiﬂl TR %ﬂ'ﬂ;‘il‘i?%
CAEIHTH ) /°N I°E It /m P /m P /m I A /h
1 2020/12/30/16 30.15 121.89 2813 96 4.9 1.8 0.021 3
2 2019/9/5/21 30.18 122.48 2373 83 3.2 2.7 0.014 12+
3 2018/1/27/08 275 121.99 1095 71 2.6 2.6 0.014 0
4 2018/1/9/01 30.31 121.92 1047 51 2.2 2.0 0.013 3
5 2017/5/2/21 29.93 122.05 992 68 2.1 1.1 0.012 4
6 2020/2/17/02 30.43 121.97 499 53 2.9 1.7 0.015 0
7 2021/3/2/08 27.41 124.03 105 27 3.8 1.9 0.021 0
8 2018/9/12/07 28.85 122.24 4 10 1.7 1.2 0.008 12+
9 2016/2/25/02 28.69 121.69 — — 3.6 2.7 0.017 4
"SRR ER I (E .+ RR DL L,
F2 TUAREXERE B EMES RUR BRSO
Tab.2 Shipwreck information and corresponding re-analysis wind wave and swell data
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Fig.4 Large-scale view of air temperature at 2 m above the ground (color shaded, unit:°C ), sea level pressure (black thick line,

unit:hPa), and sea surface wind (wind barb, unit: m/s) reanalysis
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Fig.6 Time series of sea surface wind speed, significant wave height, wave surface slope and wave steepness in the sea area where

the shipwreck occurs
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Fig.7 Time series of wind wave vector and swell vector of the first swell zone in the sea area where the shipwreck occurs
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Analysis of the disastrous characteristics of waves for shipwrecks in the eastern
waters of Zhejiang province

CHEN Jiangiao"**, HAN Bo"*, YANG Qinghua®’, LIN Faling’, CHEN Jinrui®
(1. School of Atmospheric Sciences, Sun Yat-sen University, Zhuhai 519082, China; 2. Fujian Marine Forecasts, Fuzhou 350003, China; 3. Southern
Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519082, China )

Abstract: Using the reanalysis data of the European Center for Medium-Range Weather Forecasts, the disastrous
characteristics of waves during nine shipwreck accidents that occurred in the eastern waters of Zhejiang Province
from 2015 to 2021 are analyzed in this paper. The results show that the occurrence of shipwreck accidents is often
accompanied by the increase of wave height or wave steepness, which intensifies the pitch and heave of the ship.
The wave height increases by more than 0.5 m compared with 12 hours ago when the shipwreck occurs, or the
wave surface slope reaches its peak within 3 hours after the occurrence of shipwreck. The shipwreck is also
accompanied by an angle of about 60° to 100° between the course and the wind wave direction or between the
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wind wave direction and the swell direction, that is, the ship direction is close to perpendicular to a certain wave
direction, which causes the ship to roll violently. In addition, this paper also summarizes the process with a
representative case of shipwreck accident, and analyzes the reasons for the steep wave surface slope, and large
angle between wind wave direction and swell direction.

Key words:shipwreck; wave; wave surface slope; wind wave direction; swell direction



