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In order to fast predict the wind-driven current in a small bay, a convolution method in which the
wind-driven current can be generated only with the local wind is developed and applied in the idealized bay and

the idealized Sachon Bay.

The accuracy of the convolution method is assessed through a series of the numerical experiments carried out
in the idealized bay and the idealized Sachon Bay. The optimum response function for the convolution method is
obtained by minimizing the root mean square (rms) difference between the current given by the numerical model
and the current given by the convolution method. The north-south component of the response function shows
simultaneous fluctuations in the wind and wind-driven current at marginal region while it shows "sea~saw”
fluctuations (in which the wind and wind-driven current have opposite direction) at the central region in the
idealized Sachon Bay. The present wind is strong enough to influence on the wind-driven current especially in

the idealized Sachon Bay.

The spatial average of the rms ratio defined as the ratio of the rms error to the rms speed is 0.05 in the
idealized bay and 0.26 in the idealized Sachon Bay. The recover rate of kinetic energy(rrke) is 99% in the
idealized bay and 94% in the idealized Sachon Bay. Thus, the predicted wind-driven current by the convolution
model 1s in a good agreement with the computed one by the numerical model in the idealized bay and the

idealized Sachon Bay.

Key word : convolution method, fast prediction, idealized bay, idealized Sachon Bay, rms ratio, wind-driven

current.
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(a) (b)
Depth contours of model domain and map
showing the observing points of the wind-
driven current in the idealized bay (a) and
the idealized Sachon Bay (b).

Fig. 1.

212 8=

Qo9 BN Mg BB A
FHHOE FUT MBS sPEsg o,
¥ Hsueh et al”9) A@F7) v loﬂ}\q uhE 27
FHe A “*%5}?'14 Fig. 2). 499
resde 8 s ea

o X
7+ sin

w1

D if ng t<{n+4,
(n=0,8,16)
) if n+4<KKn+8

W(H= 4)

—- sin(%%
o714 WipE A7 vtgdoln ) r= Ao T
F712A4 1243bel T,

A

L

Hind 6_‘5N- |
B [TV S B BT T e T 1
2 4 6 8 10 day

Fig. 2. Time varation of the wind used in the
idealized bay.



O

ATE BolA #HEFY MN&dE-E A% convolution 719 A&

Geake ARTA AEFY A 2 2L s I I
ol 85 Blate AMTHAWAL 74T 20lA 19944 9 rms error = H 2:1 ((Uy— U+ (V= V<t
9 BUHE 08 18U7A 1N AN A2E EHE s speed = | L 5 (U (VY

T3 AN Aol vige] gjg A AN

3—%5'-“}7] M= "a]?**]{} o35t H#FE ulgol a3 3 EEAUA F4ee A (99 #oh

rrke = 1- (rms ratio)? 9)

NN Uy, U: & Vi, Ve © 44 FAFFELYE

Wind .. A:‘ 3} convolution R ZRE AAE HEH -4 U, VA $o
L e Adlag) Aol M2 130t

777’7.—//7—77*?{7;{77/47//./]-‘ \ﬁ\ R ms ratios FAIfE A A 7°r 9] A7Nrms speed)

o ha FardzRe AN #HA457F9 convolution

§ 4 6 8 10 dey Mg o) g3td Ea AEH im 5 & (ms error

Fig. 3. Straw vector diagram of the wind at the o uZ Jed Aotk $EouA FFgL Sz

weather station in the Samchonpo Plants. % o] gala] o3t HaBol $EouiA|o) I;H—s}.o:] convolution

He ojgad dad AR $FAUNI} YA
AEE e,

rlr ~

22. A4F d=g 9% convolution 7|He H&

vleKwind;, W ()% #HEHwind-driven current;  WDC()
7+¢) convolution TANM = g3 o] 4¥ A vt 3.4
ol gt oz HEFE FFY F Uh 31

o)

={Te

L9 Wl AR AL L A4
A3 4QARE 1094744 h 1200 A9 T

o

Input |Response Function or Impulse| Output Ak A
WD Response h(w) WDC(o) 7+ #4342 Fig. 4@ 2t sige] szl 444 7E
e A= ) XX z o] =) ) AE
He AEF D) E A ©)F 2ol Ada @ o a0 BE B 98 BUE e A Aee
= = 2 . AR, ool 4 1°o‘° wetl e 5 Aok vl
AR 2 vigd wnel 7HFA mMwE 5 % FoE Y Lo =IALO 5
g88 £ g} & e 27171 AA vhehdth 019} 2o @ Csanady
g+ A 440l 2 BolA FAlo) T TRT HAEEI W
WDC() = 3 h(w) W(i=12) 6) & e A4 $£49 ggolas A F dAHn 9
1A ue ARARme lageln, HAY AFH T4 AN ASFE 9B FReAHE GReE A%
LI =) = =]
W convolution®Ael AEF wpcsh Agela A E2X H:“H fgi“} S8k ?‘%A"}f =ol
. - N o C ¥ 5L s -
%% 2437 OWDClobserved wind-driven current)® Al‘:} £ 5ZeA ‘F%i %ol vk 69 A
st B g9 A AaHE: 249, B g AEEE 29 BN R, B FAAAE
AME BEE A4F dilel Rdold Ade Hes  TH kel ol 549 sk ol v B3
MwDC(model wind driven current)& A&t &, 7t 7bgarele] FAL ¢ ?on’ﬂH‘_ 7e (Y& 7HA
23 Kt A ©)F 2ol oAAF ¥ poh Aazy L UE U1 EHA LAy vgel 9T ATES
=249 4 @] 4 (N BHHEE o ARage. oIl MR WU Dhel ShFlgyre)o] FYIS
2 ANE Astee dAsn YT azm 69 A ol F
E = 3 [MWDC(D)~ WDC()] © 2y v 3719 2ol 4Q F7)2 wE A 58S
S5y =0 1=0,1,2,3,4- - - - - m q  Relm AR ] o
o s . ) 6A1ZF B Hd AT A9 atgsE g
G ne & AR Afelz mE AWALD wl A pzyh A 4RE 49 ARE 100 ANAY A5
3t AAse Aot $EEE Fig Ab)9 2tk Fig. 4@)% Fig. 4belA 3
$72¢ was ny A g AdEL & 5 9
2.3. Root mean square(rms) ratio®} recover rate of o}
k“j“;]e“;rgj;fkj]wp e e Hes ele] wrol A A RUS A A%-F2 convolution
&5 b FARARLE ANE AER g o)gstel A@ A5 e A WEEE
o cHsH o A& FFst=7ME BEE7] A ms 7\7kel ulet gatAch AAR e o & Xe ape A
(root mean square) ratio%h rrke(recover rate of kinetic 7} B35 RS "@ay) 1,]5}1 0|59 HWEES lag
energy; ]°%°Wf1 AFENIE USRS ms qe)dz BT Fig 5. £F 64 GEA Yol
ratioe= 4 8)F o] AxtstHio A AR 9 o Zx)7he] At z}o};(] A Hel 39 R
ratio = TS Speedrms @ F AHS Agiues agssn,
rms error Fig. 62 F5F d§ At AF5H30e) 2bef 2

7ol 3 Az Baksle A 39 A sPebi w

301



10 day

lllllll

e smerertcm e, ———---

T | (TSI = .
: st
Bl u & w
- .- ~ o - ~
- CmdlLIIIIIIIIIII i ldmmmmllIIIIIIIIIIC i
!\II.HTII ] IIIIIIIIILI.L ....... dc .................. do
i T Dt oo aosiliiillliiiiilil
— u.M lllllllllllllllllll ~ mv lllllllll m
S— L L T v g
i ] IRASOREELALLOL | OAASLESEEELARA |
'LI. ~ “I.ll IIIIIIIIIIIIIII 'Ill - l"!ll!'llll""'l
—_ | el emmecmm e P ey
= 3 i 2
- - = ~ e -~
£ = | i Ve {
£ st ol ot
-3
o
— ° - ——————— = = -
] e PITITTTTTT SRR
= Plysiiiiizoioioooiiiioa
— Sl looIITIIIIIIIITIIr ~
— Wl C Ll et ar s, .
- e ere il
L=
st — = -
= 4 | SREREEEEEETTITI: i e i
- al - ~ b ~
ll.lall.xlll b ~\\\ — 2 M\\ >
— ©
T
= |2
—
— ~ wmmmanme B I 3 2 T 3
= YN i 3
- — = A S ¢
£ — i bnlntimirketl | Tl ol
'k m,,,..ll.'l! m?r

Fig. 4. Computed (a) and predicted (b) wind-driven current for 7 days in the idealized bay.
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