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Tab.1 Available equations of whitecap coverage parameterized with wind speed
a(x107%) Uy n
Blanchard(1963) 440 0 2.0
Monahan(1969) 12 0 33
Toba (1973) 1.55 0 3.75
Tang(1974) 7.75 0 3.231
Wu(1979) 1.7 0 3.75
Monahan  (1980) 2.95 0 3.52
Monahan  (1983) 4.5 0 3.31
Spillane  (1986) 92.79 0 2.112
Spillane  (1986) 47.55 0 2.525
Spillane  (1986) 3.301 0 3.479
Bortkovskii(1987) 0.171 0 4.43
Bortkovskii(1987) 67.8 0 2.76
Wu(1988) 2.0 0 3.75
Monahan  (1989) 0.292 0 3.204 AT=0
Hanson (1999) 0.204 0 3.61 W<5%10"°
Villarino  (2003) 2.32 0 3.4988 AT <0
Villarino  (2003) 0.43 0 3.6824 AT>0
Lafon (2004) 1.51 0 3.65
Lafon (2007) 0.81 0 3.88
Asher  (1998) 2.56 1.77 3
Asher (2002) 3.7 1.2 3
Reising  (2002) 3.5 0.6 3
Stramska  (2003) 41.8 4.93 3
Sugihara  (2007) 8.04 2.01 3
Norris  (2013) 10.3 2.63 3
AT , AT=T\~T(Ty ,Ta ), Yy
Monahan (1980) )
, U , (Zhao et al, 2001; Yuan et al, 2009)
Toba (1986)
(Bortkovskii, 1983; Pounder, 1986) Monahan (1986) R - ul R - uH @)
Ui B Vo, »o
, , Us ,V , Wp
(Monahan et al, 1989) Wu(1988) , Hy , Ru
Monahan (1986) - ,
R Ry 1000
- , (Longuet-Higgins, 1969; , 1988;



748 49

Zhao et al, 2001; Yuan et al, 2009), , )
(Ross et al, 1974) , 0.0078, u., =0.065m/s,
& Sas , E=(H/4)
27 poo
&g = ,ong0 J'O Sy dadb . 3) )
s Pw , 8 , @ , 0
Hanson (1999)
s la s Hanson
. (1999)  W<5x10"°
W =34x10"¢". (4) , lomis
, & 1.5 1, Hanson (1999) W
’ ) , 10m/s , W
, Anguelova  (2006)
&
H 2008
wang  (2008) Us 0 0
W=0014(g,-¢,). (3) la
8;20!an130, a H &c n 3,
0.013—0.038W/m’>  Anguelova  (2016) . 0.5m/s
Phillips(1985) , ®)
T &
:45 — : ) (6) ), 1b
Pov Cpin 1(Can / i) W =1.577x10°U* | R=0.9827 ; (8)
, T 2s, b=0.013, i 3
W =17.786x10" (U, —1.186)", R=0.9843. (9)
Cmax Crmin 5 €t Hwang
, (8 9) 0.98
(2008) &= 0P, UI?)O > Cmin~=GcCp, Cp:g/a)pa
@ O ConanCin 5.7x10* 0.3 10 Scanlon ’
2016 s \ K ’
19(96 ) . o raan 9) Us=1.186,
( ) ’ \ 3m/s(Blanchard, 1963; Monahan, 1971; Monahan et
W £, [u*—u*rj e > 7) al, 1986; Hanson et al, 1999; Stramska et al, 2003;
70,80, E Us Anguelova et al, 2006; Scanlon et al, 2016)
10° - - - - - 10°
a ; : : : : b

............. ROss(1974) |
HansonZ5(1999)
Xu(2000) -
Lafon%5(2004)
Lafon%5(2007) - - -4
« SugiharaZ(2007)
+ Callaghan5(2008) C_W=7.786x10%(U.-1.186)° R =
Normes (3013) —W=7.786x10(U,-1.186)", R = 0.9843

0 5 10 15 20 25 30 0 5 10 15 20 25 30
Uyo (m/s) Uso (m/s)

1
Fig.1 The distribution of field observational data of whitecap coverage and the fitting
(a) (b)

(a) The field observational data; (b) the fitting curves and equations of interval averaged dada
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Tab.2 Equations of whitecap coverage parameterized with wind speed and its corresponding sea water temperature
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Fig.5 The whitecap coverage parameterized with wind-sea Reynolds number and wind speed
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Tab.3 The values of tunable parameters p and ¢
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THE EFFECTS OF MARINE ENVIRONMENTAL FACTORS ON
WHITECAP COVERAGE AND ITS NUMERICAL ESTIMATION

WANG Ya-Nan', ZHAO Dong-Liang"?

(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China;
2. Key Laboratory of Physical Oceanography, Ocean University of China, Qingdao 266100, China)

Abstract Wave breaking is a strongly non-linear process. A whitecap is a surface signature of breaking wave and air
entrainment processes and is an important parameter to describe wave breaking. Previous studies show that, a whitecap
coverage associates with many environmental factors including wind speed, the state of wind waves, atmospheric stability,
etc. Based on previous field observational data, we developed a more reliable parameterization method between whitecap
coverage and wind speed and proposed an idea that the higher the seawater temperature is, the larger the whitecap coverage
is. The parameterization contains a dissipation term. Meanwhile, we find that a whitecap coverage increases with a
growing wave age when wave age is below a certain threshold value and remains constant when wave age exceeds the
threshold. The threshold value decreases with increasing wind speed.

Key words whitecap coverage; wind speed; sea surface temperature; dissipation term of wave breaking; wave
age



