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Effects of the Wave on the Roughness of Sea Surface

WANG Chen-di', SHAN Yu-guang® (1. College of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing,
Jiangsu 211101 ; 2. The 93250 Troop, Wafangdian, Liaoning 116322)

Abstract Based on the observation data of 22001 and 41008 buoy station provided by Japan Meteorological Agency and US National Data Center
(NDBC), surface roughness schemes (Smith88, YT96, TYOl and 002) were used to research the effects of wave on sea surface roughness for
moderate to high wind speed. At the same time, when lacking real waves information under moderate to high wind speed conditions, the self-de-
signed significant wave height, dominant wave period parameterization scheme and TaylorOl wave characteristics parameterization scheme in
COARE 3.0 were used to calculate the effects of sea surface roughness by using buoy data and the COARE 3.0 algorithm. Results showed that
the sea surface roughness calculated by two schemes without considering the waves ( Smith88, YT96) were lower than that calculated by two
schemes considering the waves (002, TYOl), indicating that we must consider the effect of the waves on the sea surface roughness under the
moderate to high wind speeds. In addition, we preliminary confirmed that our scheme was better than Taylot01 scheme when lacking the waves.
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Table 1 Schemes of sea surface roughness

Scheme name Formula Scheme name Formula

Smith88 z,=au’, /g +0. 1lv/u, , H o =0.011 TYOI 2y =1200 h,(h/L,)* +0.11v/u,

YT96 2, =z,huf*+0.lli 002 2, =25L,,(u*/C,,)4'5/7T+0.llv/u*

u,

=10.011 +0.007(U,, —10)/8,10 m/s < U,, <18 m/s

0.011,U,,) <10 m/s
0.018,U,, >18 m/s

22Uy I 10 m (55 BEAR A MG, v sl D R 888 b, A 8BRS, C, AT AT L C, /e, SRty L, AR T, i FA 0 B (X

RIAOFESD) b, /L, FUEBE.

Note: U,, was the wind speed at 10 m sea surface, v was coefficient of dynamic viscosity, h, was significant wave height, C, was phase velocity of effective
wave, C,/u, was wave age, L, was effective wave length, T, was dominant wave period( corresponding period to the maximum spectrum) ,h /L, was

wave steepness.
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Table 2 Parameterization schemes for the sea wave properties
ES Eepyel O T 1)
Scheme Significant wave Dominant wave
name height h, //m period T, /s
Taylor01 h, =0.018 x Uy, (1 +0.015U,,,) T, =0.729U,,

1 3215377 % Self-designed scheme A, =1.036 9exp(0.018 7U,, )

T = /27h/g/(0.001 8Ug +0.003 9)
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Fig.1 The variation characteristics of z, calculated by Smith88
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Fig. 2 The variation characteristics of z, calculated by different
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Fig. 3 The predicted values of z, calculated by four schemes in different wind speeds
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Table 3 The RMSE of sea surface roughness calculated by two sea

wave properties parameterization schemes

AL FEAEL n EER S WiE S
Range of wind Sample Taylor01 Self-designed
speed //m/s number scheme
10 ~12 499 0.000 5 0.000 5
12~14 180 0.001 0 0.001 0
14 ~16 41 0.002 5 0.002 3
16 ~ 18 5 0.005 3 0.004 8

VBRI = /3 (x =)/ (n=1) b, B, 2
SEUEL, n RREARL

Note : Root-mean-square error =

D
0\ 2
\/L;(xt -x")"/(n-1), x, was pre-
dicted value, x; was measured value, and n was sample number.
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Fig.4 The variation characteristics of z, calculated by different sea surface roughness schemes with 10 m wind speed
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