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Il. Two Dimensional Analysis of Tidal Current by Numerical Model
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Fig. 1. Illustration of grid point.



dt
dx

dt

ML, x HFO
iqx(m+l,n+2,j—1/2)—qx(m+l,n,j—l/2)}d_y

ceersvesssoenas (43)

ya
H(m+1,n,3)

dt

qy(m+1,n,j—1/2)
DWVTIE

lqy(m+1,n,j—1/2)

dt

qx(m+1,n,jfl/2)
—qe(m—1,n,j—1/2)} 7~
dx

DWTE

TE qy

Gy b
PAEY

H(m+1‘n‘3)2.333

(=]

=

ax(m+1,n,j—1/2) * Ay

H(m+1,n,3)

2

AU GEEARER 2 KEE

Gx(m+1,n,j—1/2)

(VAN

[

FriEman T idmtl, nkl BEREN x, T

dx, yatdy O EZRY.
—g+H(m+1,n,3) {H(m+2,n.j) —H(m,n,j)}

a,(m+1,n,j+1/2)
y Jim o B

—gn

I 2

v

Yo D

AT HALRER - &

Sk gk

x:xnh y

Fid RS & A

5
.

B L UORZOHK T

fi Brd

-4y
=)
;

[El kK

=S
Kb,

-

5. w7
3
H(m,n,j) + {g.(m—1,n,j+1/2)

b

3

¥ &
ofti e v CGERE SRR (1) XzE

{

T

HAR D=L
A (1), 2) ofEAXrESLL CRE

i BER ¢ B OFE TR

T, m,n:x,y OEMOKET
dx, dy : x, y #@/5m 0%

dt: BEf & A
Bt=t BHOKT AL j & T j+1/2 1 of

—qx(m+1.n,j+1/2)} (dt/dx) + lqy(m,n—l’j
+1/2) —q, (m,n+1,j+1/2)} (dt/dy) === (3)

Fig. 1 ¢
HidkD X
H{m,n,j+1)

(2)

208

W% Leap-Frog i Th 5.
dt/2 B % BT 5.

nwuuwuunMuwnuuunnnnnnnnnuuununnuunununuunuuunnunﬂﬂnnnuunnxnuwu
NNNNNNNMKNNNNKKNNNNNH NNHNNMHNNNNNHHNNHN"M"NNN”HMNNHNN
MMHNN"KNNN\“:NNMNHHNNN NNNKHHMHMNHNMNNNNHHNHHNNNNNNNHNH
XXXXXXXXXT Y XXXIIIX I XXXEYTTXTFZIXXIXXIIXIXLIXIXITIIX
MHNNNNNNNN NNN,KNNN XIXIXXXXXX NNHMNNNWNNNKKNNNHNNNN
XxXXIXZXXXX mNnnunun f¥XXXTTXXIXXXTEXXXIXIIIIXIIIIXIXLX
XXXXXXXXII G ITXIXXXX ¥EXXXTIXXIXIIZXIXTIXXIITIIIXXIIXIXXT
XXXXXXIXXXS X S IXIXIXXTITXIXXIXITILIXIIIZ
XXXXXTXIXX QX NNNnxnnxnnnxnxuynnuununn
EXZXXXXIIXM X TXXXXXXXIXXXLTIXXXXXXXNXX
IXZXTEXEXL A0 FXXXXEXEXXIXXXXXLXXIXXX
XTXXXXXXXXXXX XXXIXXRXXIXIXX
xxxxxxnnuun«n XXXXXXXXXXIXIXE
qunnunuﬂx(Nn LYSXIXXXTXXX
¥XXXXLTTIXXXX XXXIXXXXXTLXX
XXTXXX FEXXXZ XXXXXXXXIX
XXTXEXX. _XXXXX TXXXXFXREX
XxzxxX DX XXXXXXXXXX
rxxxxx QX% NuxxxNNunn
Zxxxxx E£X LXXXXXXXXX
YXXIXX LF EXXXXIZXXXX
uxnxxn < XXXXXXXXXX
xrxxxxxxQ XXXXXXXEXXLE
LXXXXXXET XXXIXXXTXXX
XXXXIXXEX XXXXXXXXXX
XEXx¥ L XXXXXXXXXX
XXXXX kxkkxx¥¥X XkkXXXXXXXXEXX
XXXX¥ . XXXXXX IXXXXEXEXXXXXX
XXX XXXXXXXX K¥LXXXRXIXXXXLXX
EXX XXXXLXXX XXXKXXXXXXXXIXXXX
XXX xnununxunxxnuwxnwn*u)%%xﬂ*xu
XXX xxzXEXXXXIXXXXXXXXNEXX XX
xxxkx ﬂnxnxxxxxxnwuuxnxnnx* x%
XX EXEX% KXXXXLIXEXXXXXXXXXXXX
xExxX FEXXXXXXXXXEXX IxXXxxxrk
xxxxk AXYYXXXXXLXXIXXXXTXXXXXX
*xxxX xxnan«wmunnxuxxnunwxxx
XxXXxXX x*mmw*uux»ﬂxnunxuxn»xNu
xxxxixk FXXIXAXXXXXEXIXXLIXXXXIXEX
XXYTTX FXXXEXXXXIXXRLXLIXXXIXX
XXt O wxunxx«mmunxyu»xxkxxxww
2 x XXXXXXEIXXXXREXXXXXIXXXIIXX
rrkx Q xxx ¥XXXXEEEXXEAXEXXIXXXXLXX
w«u»% ; O FXXEXEXXXXEXXCXXLXXXEXIX
kXX3% g o X LXXXXXXIXLXEXXXXXXX
rirx= 3% YFXXXILXXXXXXEFRIXXXXXXX
rxxx & Qux KEXXXXXXTXXXXXXXXXXXIIXIX
Yrni e ot XXXEXEXXXXXXXKXXXXX
x»x*aanm xxOfx % EX XXX FXEXTXXEXEXXXRXXXXE
rxxxkxHd xa o ixx XXXXX EXXXXXXXXXKXXEXRXEX
wwnnwux x I iRxxxkxkkxxxxx FXXEXLXXXEXXXXEXEEX
x X x IXXXXXLXXXERXXX TXXXXXXXIRX
x 3 3 B~ xnxxxxnwuxxnnnw*x XXXXELXKEX]
x $3 O RXEXRXXRATIXXXIXIEX XXXXXIXXEX
X E« anxxxnx«xxxxxxxxnxw FXTXXXLEX
3O XXX XX XXXXXXXXXXXXX XXXXX
X X ym*«wxnuxxxunnuxxxx)nwn FXXXX
YXXFXXXXXXEXXIXXXTIXXIXXEX
x,x*xxxnnnxxnnxxnunxu»wuxnw
nnwnxnxxuuxxxn%ﬂkuxnuuxnwn .
Nnnxnnnwnnxxnuxxxxuuwxxnmxuwo b 33
xxx XXX XY XXXEXXEXXXTILRXTEXET t XXX
vEvvey 4<c<4wxunxn*xnnnnxxunmﬂxx»«x«u«*wO* o
*rxxXXxxXxxExxXxX mxuxxxxxxx‘ .k
A&II _ XXXxX¥EXRXXXXXXXQOELXX LXFXXIMIREXE a
XEXETEXFXXXXXXXXX o kxxx xxx*welnnn«« =
XXXXKXXXXXIXZXXXX o FXXXXXXXEEXjdcxxxxxXk B0
FXXXEXEXXXEXXIXXXXXXXX NVL*Nxxxnxxxnuunx«*x*H «
FFXXTEXERXXXXXXTIXAXXXXX xuyurnxnxnxnxxumn««n¢n X% 'z
wnnxnwww»wwwnnxwxnnxanuxnnxxuuxnxxknuuamuxmeNx,
*u«:::xx*x«*u«n:«x*x*:xu:xun:ﬁvmi**«u**xuzo*

Division of Kagoshima Inner Bay into two dimensional elements calculated.
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Fig. 3. Distribution of tidal velocity in Kagoshima Inner Bay.
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Topography of Kagoshima Inner Bay.
(The numbers denote the depth
in meter).
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Fig. 5. Distribution of tidal velocity in Sakurajima Channel.
(Hour denotes time after calculating-start and the left direction of chart
points the North).
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Fig. 6. Distribution of tidal velocity in Kagoshima Inner Bay in case when the discharges of rivers
are 10 times of ordinary river discharge (28 hour after calculating-start).
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Summary

In order to clarify the problem of tidal current in the inner bay, numerical simulation was investi-

gated by two dimensional numerical model.

As an example, Kagoshima-wan was chosen, and the above mentioned calculation was tried, paying

due regard to discharges from the rivers.

The tidal velocity by calculation sligtly differed from the current value measured at near water sur-

face, but there was no inexpedience for presuming tidal current in the inner bay.

As the results, the

mean tidal currents at inner part of the bay were fixed to be quite slow at every tide, hence an

apprehension about water coruption thereabouts.
nearly 1.5m/sec.

And at Sakurajima Channel maximum currents were
The discharges from the rivers were little referred to tidal currents.



