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A novel numerical simulator to compute local behaviors of sea sprays and
entrained bubbles produced by micro ocean wave-breaking processes, based on the stochastic turbulence
model, was developed in this study. The model was confirmed to reasonably reproduce heat and gas transfer
through advection and diffusions processes via gas-liquid mechanical interactions.

Physical experiments for measuring the size distributions of sea-sprays and bubbles entrained into sea
and the thermal radiation on the breaking-waves faces were performed in a wind wave flume. The momentum
and heat transfer on the aerated ocean waves were found to be parametrized by the wind wave Reynolds
number.The in-situ measurements for sea-sprays and air bubbles in ocean were also performed for
characterizing mechanical contributions of the aerated ocean surface to the wave and current field.




Powell (Nature2003)

GPS

(Ho, Harrison, McGillis 2007)

Powell

(Komori et al.
1989)

(Toba & Koga 1988, Wallace & Wiric,
Nature1992)
(Farmer et al., Nature 1993)

(Ling
& Kao 1975)

2 (Lugni 1999)

¢y

@

(Leeuw1999)



LIF

®

o

Stochastic-LES

Iran et al.(2008)

solid rotation

R-P

R-P

@



Reynolds
Saunders(1967)
Rg ,
1x 109

Ry ~ 1x 10°

(AtST) R,

>4x 10

Fick

Re=u"2/v o,$
Witting(1972)

(At /T)
Rs Rs =~

, Ry < 4x 10

level-set

25m/s

2.2mm,
1.2mm

®

29

Otsuka J. and Watanabe Y.,
Characteristic time, length and velocity
scales of transverse flows in the surf zone,
Coastal Engineering Journal, DOI:
10.1142/S0578563415500060, (2015)

B2( )70 (2),
56—60, (2014)
B2( )70 (2), 41—45, (2014)
B2( )70 (2), 51—55,

(2014)



Stochastic-LES

B2( ),70 (2), 61—65 (2014)

Mori, N., M. Kato, S. Kim, H. Mase, Y.
Shibutani, T. Takemi, K. Tsuboki and T.
Yasuda, Local amplification of storm surge by
Super Typhoon Haiyan in Leyte Gulf,
Geophysical Research Letters, American
Geophysical Union, 10.1002/2014GL060689
(2014)

Nakajo, S., N. Mori, T. Yasuda and H.
Mase, Global stochastic tropical cyclone
model based on principal component
analysis with cluster analysis, Journal of
Applied Meteorology and Climatology,
American Meteorological Society, Vol.53,
pp.1547-1577(2014).

Yasuda, T., S. Nakajo, S. Kim, H. Mase, N.
Mori and K. Horsburgh, Evaluation of future
storm surge risk in East Asia based on
state-of-the-art climate change projection,
Coastal Engineering, 83, 65-71, (2014).

Farukh, M. and T. J. Yamada. Synoptic
climatology associated with extreme snowfall
events in Sapporo city of northern Japan,
Atmospheric Science Letters, DOI:
10.1002/as12.497 (2014)

M. A. Farukh.

G( ), Vol.70, No.5,

1 263-1 259 (2014).

B2 Vol.70,
No.2, pp. I 476-1 480, (2014)

B2
Vol.70, No.2, pp. L 446-1 450, (2014)

B2( )69 (2),51-55
(2013)

B2( ),69
(2),46-50 (2013)

>

Yadu Pokhrel,

2 Bl b

I 1807 (2013)
Hemer, M.A., Y. Fan, N. Mori, A.

Semedo and X.L.Wang, Projected changes

in wave climate from a multi-model
ensemble, Nature Climate Change, 6p.,
doi:10.1038/nclimate1791, (2013).

Shimura T., N. Mori and H. Mase, Ocean
waves and teleconnection patterns in the
Northern Hemisphere, Journal of Climate,
American  Meteorological ~ Society, 26,
pp-8654-8670 (2013).

Mori, N., T. Shimura, T. Yasuda and H.
Mase, Multi-model climate projections of
ocean surface variables under different climate
scenarios, Future change of waves, sea level
and wind, Ocean Engineering, Vol.71,
pp.122-129 (2013)

Suh, K.D., D.U. Lim and N. Mori (2013)
Regional projection of future extreme wave
heights around Korean peninsula, Ocean
Science Journal, Vol.48, No.3, pp.439-453.

Yamada, T. J., S. Kanae, T. Oki, and R. D.
Koster, Seasonal Variation of
Land-Atmosphere Coupling Strength over the
West African Monsoon Region in an
Atmospheric  General Circulation Model.
Hydrological Sciences Journal, 58, 1276-1286.
DOI: 10.1080/02626667.2013.814914 (2013)
21 Suseno, D. P. Y. and T. J. Yamada, The role
of GPS precipitable water vapor and
atmosphere  stability  index in  the
statistically-based rainfall estimation using
MTSAT data. Journal of Hydrometeorology, 14,
1922-1932 (2013)

@ Pokhrel, Y. N., N. Hanasaki, P. J.-F. Yeh, T. J.
Yamada, S. Kanae, and T. Oki. Reply to

'Overestimated ~ water  storage'.  Nature
Geoscience, 6, 3-4 (2013).
3 ,

B2(

),68,41-45(2012)
4 Mori, N., Freak waves under typhoon
conditions, Journal of Geophysical Research,
Ocean, American Geophysical Union, Vol.117,
C00J07, 12p (2012).
o5 Suh, K.D., S.W. Kim, N. Mori and H. Mase,
Effect of climate change on performance-based
design of caisson Breakwaters, Journal of
Waterway, Port, Coastal and Ocean
Engineering, American Society of Civil
Engineers, Vol.138, Issue 3, pp.215-225
(2012).
26 Yamada, T.J., J. Sasaki, and N. Matsuoka,
Climatology of Line-shaped Rainbands over
Northern Japan in Boreal Summer between
1990 and 2010. Atmospheric Science Letters,
13, 133-138 (2012)
27 Yamada, T. J., M. I. Lee, M. Kanamitsu, H.
Kanamaru, Diurnal Characteristics of Rainfall
over the Contiguous United States and
Northern Mexico in the Dynamically
Downscaled Reanalysis Dataset (US10),
Journal of Hydrometeorology, 13, 1142-1148,




doi:10.1175/JHM-D-11-0121.1 (2012)

@ Suseno, D. P. Y. and T. J. Yamada,
Two-dimensional threshold-based cloud-type
classification using MTSAT data, Remote
Sensing Letters, DOI:10, 1080, 2150704X,
2012, 698320, 737-746 (2012)

@ Pokhrel, Y. N., N. Hanasaki, P. J-F. Yeh, T. J.
Yamada, S. Kanae, and T. Oki, Model
estimates of sea-level change due to
anthropogenic impacts on terrestrial water
storage, Nature Geoscience, 1476,d0i10.1038,
20120417 (2012)

8
Watanabe, Y., Dynamic Interactions of
free-surface and vorticity at water impacts
on still water, Int. Conf. Num. Meth.
Multiphase Flows, 2014 7 30
Darmstadt (Germany)

)
2014 11 12
( )
( )
2014 11 12 (
)
(G
2014 11 12
( )
( ) Stochastic-LES
2014 11
12 ( )
2013
11 13 ( )
( )
2013 11
13 ( )
( ),
, 2012
11 14 ( )
1

Gotoh  H.,Okayasu A., Watanabe Y.,
Computational Wave Dynamics, World
Scientific, 234, (2013)

o

@

®

WATANABE YASUNORI

201292055

YAMADA TOMOHITO

10554959

MORI NOBUHITO

90371476

OTSUKA JUNICHI

50540556



