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Fig.2  The sea surface wind field distribution map of Typhoon "Ragasa" simulated by WRF on September 22
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Fig.3 The distribution map of the average absolute error of the simulated effective wave height for the sensitivity test and

control test on September 22
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Fig.4 The distribution graph of the average absolute error of the spectral peak periods for the sensitivity test and control test on
September 22
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Fig.5 The distribution graph of the average absolute error of the wave direction for the sensitivity test and control test on

September 22
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Tab.2 The regional average absolute error values for the
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Fig.6 Trend chart of the regional average absolute error values for the effective wave height, spectral peak period, wave

direction control test and sensitivity test on September 22
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Fig.7 The sea surface wind field distribution graph of typhoon "Ragasa" simulated by WRF on September 23
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Fig.8 The sea surface wind field distribution graph of typhoon "Ragasa" simulated by WRF on September 24
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Fig.9 The distribution graph of the average absolute error of the simulated effective wave height for the sensitivity test and

control test on September 23
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Fig.10 The distribution graph of the average absolute error of the spectral peak periods for the sensitivity test and control test

on September 23
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Fig.11 The distribution graph of the average absolute error of the wave direction for the sensitivity test and control test on

September 23
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Tab.3 The regional average absolute error values for the Tab.4 The regional average absolute error values for the
effective wave height, spectral peak period, wave direction effective wave height, spectral peak period, wave direction
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Fig.12 Trend chart of the regional average absolute error values for the effective wave height, spectral peak period, wave

direction control test and sensitivity test on September 24
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Research on the impact of wind field temporal resolution on wave forecasting

WANG Xiaodan', YIN Xunqgiang’, HONG Qi*, WU Baoqin', XU Yujie’
(1. 92859 Troops, Tianjin 300061, China; 2. The First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 3. CSSC
Marine Technology Co. Lid., Beijing 102600, China)

Abstract: To investigate the impact of the temporal resolution of wind fields on wave forecasting, the variations
of sea surface wind fields and waves from September 22 to 24, 2025 during the super typhoon "Ragasa" were
simulated based on the mesoscale model WRF and the wave model MASNUM. The differences in significant
wave height, spectral peak period, and wave direction driven by nine sets of wind fields with different temporal
resolutions were analyzed. The study shows that as the temporal resolution of the wind field becomes coarser, the
differences in significant wave height, spectral peak period, and wave direction gradually enlarge. The areas with
larger significant wave height coincide with the location of the typhoon. The differences in spectral peak period
are mainly concentrated in the right quadrant of the typhoon's forward direction, i.e. the eastern South China Sea
and the coastal areas of Fujian and Guangdong. The differences in wave direction are more pronounced near
islands. Regardless of whether there is a strong wind process, a wind field input frequency of 60 minutes remains
an ideal choice for wave forecasting.

Key words: wind fields, temporal resolution, significant wave height, spectral peak period, wave direction,

differential analysis



