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1. Introduction== -—

hieiniid generation wave model MRI-II] (Ueno and Kohno, 1998)
BNBYEIGped In Meteoro ogical Research Institute (MRI)
BGErationally used in Japan meteorological agency (JMA)

fijlom OOUTC 27/Apr/1998

2= Jm@ Vements of physical treatment (Ueno and Kohno, 2001)
— T’he correction of bug in Sni
= The improvement of Sin and Sds

7 generation of new problem
— overestimation of swell
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Aseieloal calculation results of Jan/zo0e
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iHawali(51002) and Aleutian(460041)
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overestimation of swell (51002)
though correct estimation of wind waves(46001)
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82.Outline,of MRIEINT

[ DAl AICe eguall O

x(C F) =S,

n

+ S+ S

ds

= F(f,? ): 2D spectrrum

- energy Input
- non-linear energy transfer
- energy dissipation

? advection term expressed swell propagation
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el compoRents emVIERT={11===

- 25(logarithmically devided)
ponents of both sides is extended in Snl

= Vaxi - 0.3000( period of 3.33sec)

=5 -- - 0.0375( period of 26.67seC)
- drrectlons - 22.5deg.( 16directions)

~ (wavedirection is defined where waves come.)
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oression of terms of |-111

ey

— A

yal ance equation in spherical coordinate

S (Exponentie - Plant(1980), Mitsuyasu-Honda(1982) type
(linezr) . Cavaleril & Maranotte-Rizzoli(1981)

. the EDIA scheme
(‘tripled the configuration of the DIA scheme)

. newly determined ( Ueno, 1997)
( laboratory measurements and dimensional analysis)

: newly introduced
( though empirical )

Advection . the first order upstream scheme

I




== Exponential term : Plant(1982), Mitsuyasu- Honda(1982)

B= 029g—w3 F(f ,q)>COSZJ
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Which need vast computation
It Isnot yet available in practical use.




an ractlcal scheme of Snl CaI culation

Sfete | nteraction approxi mation (DIA)
( Hasselmann et al ., 1985)




€'=019 q;=+10.2q, =F225
92=024 ql=+113q}=F315
§°=033 q;=+117,q; =53.3
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ExampleToinonlinear energy transties;
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? the transfer rate are converted to
non-dimensional value by energy
spectrum

? the exact values were calculated by
Dr. Komatsu and Prof. Masuda



The exprgssidnNORSel[{ee fuagiiﬁ'ﬁ?@)""
s Erlergy DIsslgettgl Sl

NEWIY determined based on indoor |aboratory experiments

it dimensional analysis (Ueno, 1997)
S 2
T
| OS, 1 E=7 foosq 4 (f )
= Co 5

(Z)Sn » Sds
(B)F(f,q) gu. f *cos’q

7
S,. = - cxmax(u. ,0.174) xvéXF(f q)>
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SVElNDecay Sswell
:rm lcaly determined

.

— -

— for f <fs(=05fp)

— - peak frequency of windsea




The test.of swell-decay

IlENeeeiaavesieightsduiingserdays underwind
_eed of Sm/s.

T L'"'initial wave energy is JONSWAP spectra of 20m/s
SWind.
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viodificationsefiwave atioff Hawaii(G1002)
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waverat-North Pacific(46004)s"




2 @therchange poinibs

1 . Adjustment of Sni value

YTOQUCT OT 1 .4 1O adllSsI the heé

. Definition of directional spectra

% : (the direction of product is same)

3 . Change of the drag coefficients
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b 3.Calculation results

Elotall cal cul ation (January, 2000)
Conditions

AVER global without pole region

ildfieselution 2.5 degree

el condition Static state(Dec,1,1999) and 1 month hindcast
Sliiface winds 6 hourly JMA global analysis (GANAL)
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4" Discussion

Why.

SINEDIA scheme transfers almost same amount of energy
rovva;e nigher freguency side, not only lower side, especially
) IBISpEctrum wi ldth I's narrow.

8@ s s false value and never occursin rigorous
Calculatlon)

- = - ‘. —
—— .-_}‘-_'

| — e

_-'-“- == The EDIA scheme transfers almost same value as rigorous

- cd (e:‘lullatlon therefore energy transfer toward lower side Is
Sm

( no false transfer occurs.)




nlLhac r

a eneral feature of Sds term

JrJ peneral much eneroy dissipates in high freguency. region.
(_ 'his comes from observational research and
sonable itself.)

? Tl ;f- Eia)y. transferredito higher frequency region are
=ffeci]

eI elISslpated.

= = A ihough Wave height agree with observation, it is due to
| '-_E.-_."“"addltl onal dissipation by false energy transfer.

= (which means over dissipation of energy by the DIA)

The EDIA does not occur additional dissipation, though this
leads to overestimation of swell heights

cf. wavewatch-3 decrease the coefficient of Snl in order to
restrict swell decay.
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Srslinmasy.

IhcaicliatesyiensliReamenenoy tianste@withithe
cheme which has much accuracy than the DIA
e used in WAM etc.

.,E e EDIA scheme, that has the ability of almost rigorous
s nl calculation, fears to overestimate swell heights.

~ ® By including swell decay term, MRI-11l comes to have
guite good accuracies both in windseas and swell, which
IS worth being operated.
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Siceswell*decay termis hypothetical and
getermined empirically, we must further
___earm the feasibility of this expression or
'SEek a proper expression, in theoretical

= methoc and experiments.
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h_
= -l-
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—

* \We should clear the mechanism of energy
Input when swell exists, which may
connected with our well decay term.




