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Fig.1 Distribution map of observation stations in the Zhoushan sea area
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Tab.2 Statistical data for significant wave height, mean

period
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Fig.2 Frequency distribution map of significant wave height

in the observed sea area
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Tab.3 Seasonal characteristics of wave elements
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Tab.4 Wave mean period frequency distribution
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Tab.5 Wave main direction frequency distribution
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Fig.4 Main wave direction diagram
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Tab.6 Frequency spectrum of winter and summer waves

. KT KI5 5/ RSS2 ol
WA Hz
(m*Hz) (m?*/Hz)
0.05 0.08 0.12
0.10 0.22 0.28
0.15 0.35 0.25
0.20 0.18 0.15
0.25 0.05 0.04

TESTIE 7 M, 2 22 IR e S A 7E 0.10~
0.20 Hz( VLKL 5) , J B H 37 B (04 RUTRARAIE 5 1 32 2838
IRAER AT T°0.05~0.15 Hz, RS 5 3F 547 .

K5 AF5EFPORBUEE
Fig.5 Comparison of wave spectrum between winter and

summer
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Fig.6 Comparison of measured wave spectrum and
JONSWAP spectrum during Typhoon "Lekima"
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Wave characteristics analysis of measured data in Zhoushan, Zhejiang waters
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Abstract: Based on the long-term continuous measured wave data from 2018 to 2023 at two observation
stations, namely Shengsan and Zhujiajian in the Zhoushan sea area of Zhejiang Province, this study
comprehensively used methods such as statistical analysis, spectral analysis, and extreme event identification to
systematically analyze the statistical laws, seasonal variations, and response characteristics of wave parameters,
including significant wave height, mean period, and main wave direction, to extreme events such as typhoons and
cold waves. The results show that the waves in the Zhoushan sea area are jointly controlled by the monsoon and
typhoons, with significant seasonal differences and spatial variations in characteristics. Dominated by the strong
northwest monsoon in winter, the sea area is mainly characterized by northwest wind waves, with an average
wave height of 1.8 m and a wave period of 5.2 s. In summer, southeast swell waves prevail, with the minimum
average wave height of 0.9 m and a wave period of 6.8 s. Spectral analysis shows that the winter wind wave
spectrum fits well with the JONSWAP spectrum (R*=0.93), while the summer swell wave spectrum is closer to
the P-M spectrum distribution. During the observation period of Typhoon Lekima in 2019, the maximum wave
height reached 8.5 m, and the wave period hit 12.3 s. The wave spectrum showed significant characteristics of
low-frequency energy concentration (peak frequency ranging from 0.07 to 0.15 Hz) and enhanced directionality.
Affected by the shielding effect of island topography, the wave height at the nearshore station is attenuated by
about 19.1% on average compared with that at the offshore station, and the wave direction distribution is more
scattered. This study points out that monsoons and typhoons are the core dynamic factors driving the temporal
and spatial variations of waves in the Zhoushan sea area, while the complex island topography is the key
geographical factor leading to energy attenuation and spectral deformation during wave propagation from the
open sea to the nearshore.

Key words: The Zhoushan sea area; wave characteristics; measured data; spectral analysis; wave spectrum



