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Abstract

A control volume based up-wind finite element method was applied to the two-dimensional tidal flow in Ariake
Sea and Yatsushiro Sea. Water mass exchange in Ikara-seto located south-west of Yatsushiro Sea was investigated

by pursuing the fictitious water particles as well as estimating the inflow and outflow water masses through

boundaries. The main results are as follows: i) From Euler’s point of view, water mass flows into Ikara-seto from
Yatsushiro Sea and flows out to Nagashima Strait; 86.5% (13.5%) of water mass flows out from the north
(north-west) boundary. ii) From Lagrange’s point of view, fictitious water particles flow out from the north and

north-west boundaries. 66.1% (21.9% ) of water particles flow out within 1 period when particles are thrown into
the sea at low tide (high tide). iii) After 4 periods, most part of the water particles flow out from Ikara-seto.

However, the water particles in Ikara Bay still remain.
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Fig. 1 Location of Ikara-seto and the surrounding topog-
raphy.
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Fig. 2 A typical sub-element, the global(x, y) and the
up-wind local (X, Y) coordinate systems, and the

related nomenclature.
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Fig. 3 Division of Ariake and Yatsushiro Seas by six-node
triangular macro elements.

Fig. 4 Depth distribution in Ariake and Yatsushiro Seas.

WBITEKRBERTFEL 72, KEOHAE % Fig. 4 128
T, HiEH310235, EEBUILTITUETS %, Fig. 5, 6
RBEEE M EOBERS SN & KESE E IR LT
R L7z Fig ISR SW-BIMOBRA, BlCidimhl
BIZRIUCRTEINE S5 25, AB) IZIZER (FAR)
DOM. W RMELEZ H\v 7 (BLRELT, SwHRANE
#k, 1983),

7 = aisin(wmat —06;)
aa = 96.0cm, 64 = 230.0degree, ap = 79.7cm, 6p = 221. ldegree,

wumz = 27/45000s 1

—~
-3
~

BERERFHEIZAV v TEL, O#&GEv=0, 7
0& LTI0EMM DR ZIT o 288, NEHOBMEIRE



28 BERBREKELRAE 475 (1998)

v,

K

%
K
<]

?
ot

K7

%"
TAY
N

KL

ALK A
RS Ve
YAV OVAYATOTS
OO NVAVAVAVAV,
O AVAVAVAN A Lo VAV
A N AV A VAVAV AL VATAVS
& .m@%&‘g,ﬁméghuwﬁ YATA
RERRRALORk TAVAYA V(Y AYAY VY AYAVAVAVAVAVAY)
ORREERD RSSO LRREEK
25
s ang X
R QA > <%
>
; AN VAV, P
% R AVAVAVAN VAVAVAVAL:
e A§:¢§V§V VAéAL%AVA AQ%AVAVA%A%‘E%
OO,
K\
e e
SRR I ISR
KRR SO OO KL
RIS KKK
L e
ORRKIN

AWy

|Pavy
(GYAN

)

Fig. 5 Enlarged figure around Ikara-seto divided by
six-node triangular macro elements.
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Fig. 6 Enlarged figure of depth distribution around Ikara-
seto.
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Fig. 7 Topography of Ikara-seto and the definition of
boundaries A(Nagashima-Ikarajima), B(Ikarajima-
Nojima), C(Nojima-Syourajima) and

~ D(Syourajima-Nagashima).

Table 1 In-flow and out-flow water masses during one
period through each boundary in Ikara-seto

moundary | ST | Oulen i
A 227 70
B 23 121
c 9 41
D 65 85
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Fig. 8 In-flow and out-flow water masses through each
boundary.
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Fig. 11 Net particle out-flow from each boundary in
Ikara-seto when the particles are thrown into the sea
at low tide (Fig. 11a) and at high tide (Fig. 11b).
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Plate la Locations of fictitious water particles after the periods of 1 ~ 5 and 10, in the case when the particles
are thrown into the sea at low tide.
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Plate 1b Locations of fictitious water particles after the periods of 1 ~ 5 and 10, when the particles are thrown
into the sea at high tide.
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