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Fig.1 Scatter density plots of 24~120 hours WRF, IFS and GFS wind speed forecasts vs. observations
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F1 24~120 h WRF.IFSf GFS fii#f KUHIE M iRk
Tab.1 Table of evaluation metrics for 24~120 hour
WRF, IFS, and GFS wind speed forecasts

Bist i’uﬁf& Bias/ RMSE/ RE/% S1%
55/ (m/s) (m/s)

WRF 24 0.09 1.74 21.97 29.16
48 0.09 1.94 24.02 32.00

72 0.12 2.12 26.76 35.10

9 0.17 2.44 30.15 40.49

120 0.16 2.59 32.05 42.36

IFS 24 0.16 1.76 21.45 28.64

48 0.15 1.96 23.81 31.60

72 0.11 2.14 25.94 34.52

96 0.09 2.35 28.34 37.96

120 0.05 2.51 30.84 40.71

GFS 24 -1.16 2.44 24.50 31.66
48 -1.11 2.59 25.95 33.56

72 -1.07 2.77 27.54 35.80

96 -0.99 2.96 29.47 38.36

120 -0.97 3.17 31.19 41.17
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K2 24~120 h WRFIFS F1 GFS Hiie &t K 434U 4 Tl s proo LL 1
Fig.2 Comparison chart of forecast metrics for WRF, IFS and GFS data categorized by wind force levels for 24~120 hours
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Fig.3 Scatter density plots of 24~120 hours WRF, IFS and GFS wind speeds forecasts vs. observations in the northern South
China Sea

% 2 Fi83LEB 24~120 h WRF.IFS #1 GFS B MU I 5 #R R
Tab.2 Table of evaluation metrics for 24~120 hours WRF, IFS and GFS wind speed forecasts in the northern South China

Sea

(52 TR A%/ Bias/(m/s) RMSE/(m/s) RE/% S1/%
WRF 24 0.28 1.61 18.47 25.27
48 0.34 1.75 19.62 26.99

72 0.36 1.90 22.46 29.34

96 0.46 2.29 25.97 35.41

120 0.40 2.35 27.36 36.48

IFS 24 0.10 1.60 18.24 24.49

48 0.14 1.79 20.38 27.22

72 0.08 1.95 21.93 29.66

96 0.06 2.21 24.15 33.62

120 0.05 2.31 25.76 35.17

GFS 24 -1.51 2.52 23.41 29.58
48 -1.40 2.56 23.71 30.08

72 -1.37 2.70 24.70 31.78

96 -1.29 2.87 25.99 34.00

120 -1.23 3.05 27.18 36.26
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Assessment of multi-model sea surface wind speed forecasts in the nearshore
areas of China

ZHANG Chi', WANG Jiuke”, WEI Lixin', GUO Anboyu®, HUANG Huanging', LIU Xiaoyan', CHEN Jiangiao*
(1. National Marine Environmental Forecasting Center, Beijing 100081, China; 2. School of Artificial Intelligence, Sun Yat—sen University, Zhuhai
519082, China; 3. National Marine Environmental Forecasting Center, Key Laboratory of Marine Hazard Forecasting Technology, Ministry of Natural

Resources, Betjing 100081, China;4.Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519082, China;)

Abstract: Due to the scarcity of ocean observational data, researches on wind field forecasting assessment in
these areas remains relatively rare. This study assesses the performance of the WRF (Weather Research and
Forecasting) model implemented at the Southern Marine Science and Engineering Guangdong Laboratory
(Zhuhai) on forecasting sea surface wind speeds at lead times of 24, 48, 72, 96 and 120 hours, in China's
nearshore areas from January to July 2023, against the Integrated Forecasting System (IFS) of the European
Centre for Medium-Range Weather Forecasts, the Global Forecast System (GFS) of the National Centers for
Environmental Prediction and real-time buoy data. The results show that the WRF model has higher accuracy
than the GFS and IFS models in several forecast periods. In high wind speed range, the WRF model is
particularly well at 24 and 48 hours.

Key words: numerical weather prediction; sea surface wind; wind speed forecasting; buoys; evaluation



