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Fig. 1 Wave surface simulated with the linear-wave super-
position method
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Fig.2 The distribution of wave slope respect to the wave-
number
3 &%
Witting!*¥ , Veron
, 10 m/s
7.9%
2 , 20 m/s
30% ,
0.02 , ,

[J1.
, 2004, 14(12): 1434-1441.
[2] Fairall C W, Bradley E, Rogers D P, et al. Bulk
parameterization of air-sea fluxes for tropical ocean-
global atmosphere coupled-ocean atmosphere response

experiment [J]. Journal of Geophysical Research, 1996,

Marine Sciences / Vol. 39, No. 1 /2015 81



e IRkE REPOATS

101(2): 3747-3764.
(3] ,
[J1. , 2009, 33(11): 1-5.
[4] LiHF WanglJL,LiZ]J. Application of ESMD Method
to Air-Sea Flux Investigation [J]. International Journal

of Geosciences, 2013, 4: 8-11.

[6] , . -

[J1. , 2011, 35(12): 106-112.

[7] Fairall, C W, Larsen S E. Inertial-dissipation methods
and turbulent fluxes at the air-ocean interface [J].
Boundary-Layer Meteorology, 1986, 34: 287-301.

[8] Donelan M A, Madsen N, Kahma K K, et al. Apparatus for
atmospheric surface layer measurements over waves [J].
Journal of Atmospheric and Oceanic Technology, 1999,
16(9): 1172-1182.

[9] Fairall C W, Bradley E F, Hare J E, et al. Bulk
parameterization of air-sea fluxes: updates and
verification for the COARE algorithm [J]. Journal of
Climate, 2003, 16: 571-591.

[10] Csanady G T. Air-sea interaction, Laws and

mechanisms [M].

Press, 2001.

Cambridge: Cambridge University

[11] Moon I J, Hara T, Ginis I. Effect of surface waves on
air-sea momentum exchange, part I: effect of mature
and growing seas [J]. Journal of the atmospheric
sciences, 2004, 61(19): 2321-2333.

[12] :

[J1. , 2001, 16(1):
119-129.
[13] ; ,
[M]. : , 2008.
[14] . [M].

[15]

, 1982.
[16] Garbe C S, Handler R A, Jdhne B. Transport at the

82 /2015

[18]

[20]

[21]

[22]

(23]

[24]

39

Air-Sea  Interface: Measurements, Models and

Parametrizations [M], Berlin: Springer Press, 2007.

D’Asaro E A. Air-sea heat flux measurements from

nearly neutrally buoyant floats [J], Journal of
atmospheric and oceanic technology, 2004, 21:
1086-1094.

Gemmrich J R, Farmer D M. Near-surface turbulence
and thermal structure in a wind-driven sea [J]. Journal
of Physical Oceanography, 1999, 29: 480-499.
Gemmrich J R, Farmer D M. Near-surface turbulence in
the presence of breaking waves [J]. Journal of Physical
Oceanography, 2004, 34: 1067-1086.

Wang J L, Song J B. Modeling the vertical heat transport
in the wave affected surface layer of the ocean [J].
Chinese Journal of Oceanology and Limnology, 2009,
27(2): 202-207.

Soloviev A, Lukas R. The Near-Surface Layer of the
Ocean, Structure, Dynamics and Applications[M].
Netherlands: Springer Press, 2006.

Veron F, Melville W K, Lenain L. Measurements of
Ocean Surface Turbulence and Wave—Turbulence
Interactions [J].

2009, 39: 2310-2323.

Journal of Physical Oceanography,

Banerjee S. Modeling of the interphase turbulent
transport processes [J],

Chemistry Research, 2007, 46(10): 3063-3068.

Industrial & Engineering

Witting J. Effects of plane progressive irrotational
waves on thermal boundary layers [J]. Journal of Fluid
Mechanics, 1971, 50: 321-334.

Veron F, Melville W K, Lenain L. Wave-coherent
air-sea heat flux [J]. Journal of Physical Oceanography,
2008, 38: 788-802.

) . [M].
, 1984:276-312.
]
. 2007, 24(10): 195-199.

Tsang L, Kong J A, Ding K H. Scattering of
Electromagnetic Waves: Theories and Applications.

New York: John Wiley & Sons Inc, 2000.



e IRkE REPOATS

Effect of wave on air-sea flux via magnifying the exchange area
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Abstract: Based on the existing air-sea flux models, a new growth-factor formula for wave-surface area is proposed.
to reflect the fact that the wave-fluctuation magnifies the exchange area with an increasing flux, For the wave sur-
face simulated with linear-wave superposition method, it indicates that, when the wind speed is 10 m/s, the
full-growth wave may increase the heat flux at least by 7.9%, which is more than twice that of the single sinusoid
wave which induces an increment of 3.7%. When the wind speed is 20 m/s, this increment may reach 30%. This
research also indicates that, the sea-surface simulation with empirical wave spectrum can hardly reflect the capillary
wave. The area of the real surface is not merely as much as that of the simulated one.The wave effect to the air-sea

flux should be stronger.
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