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Simulation range of the South China Sea wave model (a) and the Beibu Gulf wave model (b)

a. 20 (5248 2 Jason-2 LR BT B4R, A1-A4, B1-B4, C1—-C4 213l B 7238 X5 b. 3l 5 BL 2 9% TR 3T 17 77 b L0 A5

a. The Jason-2 satellite ground tracks are drawn as red solid lines and the track intersections are numbered as points A1-A4, B1-B4 and C1—C4; b. the

nearshore wave buoy location is labeled as Point BL
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Fig. 2 Scatter diagrams for the results of significant wave height between model simulations

H; ,,q and Jason-2 satellite observations H; ;,
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Table 1 Error statistics for the simulated significant wave height against the Jason-2 observations at

the satellite ground track intersections

YA MB/m  RMSB/m SI p=Xivd MB/m  RMSB/m SI Pt A MB/m  RMSB/m SI
Al -0.11 0.30 0.19 BI -0.09 0.32 0.21 Cl —0.05 0.34 0.35
A2 -0.18 0.37 0.20 B2 -0.07 0.26 0.16 C2 -0.09 0.27 0.15
A3 —0.26 0.38 0.23 B3 -0.17 0.35 0.18 C3 0.01 0.44 0.21
A4 -0.16 0.35 0.24 B4 -0.19 0.38 0.19 C4 —0.07 0.52 0.23
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at the nearshore buoy Point BL
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Table 2 Statistics and comparisons for the results of significant wave height H,, mean wave period 7, and mean wave direction Dir

between numerical simulations and in-sifu observations at the nearshore buoy Point BL
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Numerical investigations on seasonal variations and forcing factors to waves
in the Beibu Gulf

Zhao Hongjun "2, Wang Junda', KongJun"?, Chen Guoping"?

(1. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Coastal Dis-
asters and Protection, Ministry of Education, Hohai University, Nanjing 210098, China)

Abstract: Driven by the reanalysis wind data NCEP CFSV2, the third-generation wave model SWAN is utilized in
a self-nested grid system to simulate waves in the Beibu Gulf (BG), South China Sea (SCS) for a period of one year.
The model accuracy is examined by comparing the numerical results with the Jason-2 satellite altimetry data and
the near-shore buoy measurements. Based on the numerical simulations, the influence of spatial resolutions on mod-
el predication is evaluated, the seasonal characteristics of waves in the BG are analyzed, and the forcing contribu-
tions of local wind in BG and sea waves from SCS are discussed. The results show that: (1) Compared with the
Jason-2 satellite data, the root-mean square bias (RMSB) and scatter index (SI) for significant wave height are ap-
proximately 0.4 m and 0.2, respectively. Compared with the near-shore buoy observations, the RMSB and SI for
significant wave height are about 0.2 m and 0.4, respectively; the RMSB and SI for mean wave period are roughly
0.6 s and 0.2, respectively; and the RMSB for mean wave direction is around 30°. (2) The numerical model with the
spatial resolution 12'x12' can predict reasonable results for the open sea area of BG, and the mean relative bias com-
pared to the model results of 2'x2" is not exceeding 10%. (3) In the BG, the northeasterly waves prevail in winter
monsoon, the southerly waves reign in summer monsoon, and the southeast waves predominate during the periods
of monsoon transition (MT). Waves are stronger in monsoons than MTs, up to the strongest in winter monsoon and
down to the weakest when winter goes to summer. (4) The driving contribution of local wind to waves in the BG in-
creases gradually from the bay mouth to the inner bay, and the contribution is stronger in monsoons than MTs. The
driving contribution of sea waves from SCS gradually weakens from the bay mouth to the inner bay, and the contri-
bution is weaker during monsoons than MTs. In the middle and northern parts of BG, waves are mainly controlled
by local wind. In the water areas to the south and east of Hainan Island, waves are mainly dominated by sea waves

from SCS. While in the areas to the southwest of Hainan Island, waves are jointly affected by the both factors.

Key words: CFSV2 wind field; SWAN; Beibu Gulf; wave simulation; seasonal variation; forcing factors
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