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ABSTRACT:

The Taiwan Strait (TWS), a shallow water channel of averaged water depth less than 60
m, situates right by the rims of the East Asian Continental Shelf (EACS). It is the main
channel connecting the East China Sea (ECS) and the South China Sea (SCS). There is a
unique tidal oscillation pattern in form of nearly standing waves appeared in TWS, and the
topology of EACS has significant effects on the unique pattern. Based on a series of designed
changes of topography, a two-dimensional depth-integrated shallow water waves model:
MIKE21 HD is adopted and applied to investigate the dominant topographical effects. From
the conclusions of comparing the oscillating appearances derived from changing the
topographies with existing ones, the rims of EACS are confirmed to play the dominant role of
affecting the tidal oscillation patterns due to its excellent performance of reflecting the tidal
waves that mainly incident from both ECS and SCS. TWS, therefore, can be analog to a
rectangular channel, and the physical oscillating appearances exhibited in TWS can be well
demonstrated by an interference system of the Kelvin waves propagating in counter directions
in the rectangular channel. Furthermore, the geophysical systems of tidal waves in SCS and
Pacific Ocean are identified independent to each other due to the cut off of the archipelagos
arranging in the Luzon Strait. Accordingly, a conceptual system of tidal waves propagating in
the East Asian Seasis proposed in this study.
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Composite Current Velocity Vectors at 020M

(1991 - 2002.01)
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Composite Current Velocity Vectors at 020M
Southwest Monsoon (May. - Oct.)
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Composite Current Velocity Vectors at 020M

Northeast Monsoon (Nov. - Apr.)
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2.1

(kinematic) (dynamic)

( 1996 1999
2000a)

(DHI: Danish Hydraulic Institute)
MIKE21 HD (DHI, 1996 1998)

2-1



(hindcast)

( 2000a 2002a 2003a 2004a)
(Hindcast)
2.2
(3-dimensional)
ou, o(uu) + ow) + o) _ +1@—1{6T’°‘ + 0Ty +9% | 2.1)
ot OX oy 0z pOX p| OX oy 0z |
ov, ow)  alw) alw) fu+£@_i{‘%w O 9% g (29
ot ox oy 0z o, p| OX oy 0z |
P, pg=0 (2.3)
0z
@ +Q + G_W =0 (24)
oXx oy o0z
(x, y, z) (Cartesian coordinate)
Z u, v, w
t f =2Qsing
(Coriolis parameter) Q=7.3x10°S™* (angular
frequency) ¢ p P
T =%y, (stress tensor) g=9.8ms™
P= 9 h(x, y)

(shallow-water waves)
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%+U-Vv+ fu:—g%+——(A,—j+%Ah[— —

%+£J'O udZJrij'O vdz=0.
ot ox-h oy*°-h

A,
(vertical eddy viscosity)

o%u
— |, 25
oy’ j 29
0%V
, 2.6
5)/2] 29
2.7)

(horizontal eddy viscosity) A,

s(xy,t)

POM (Princeton Ocean Model)

(Blumberg & Méllor, 1987 Méllor, 2003)
(baroclinic)

Semtner(1986)

(2004)

(3-D)

1983 1994
Li (1987)

2-3

(1999)
(hindcast)
(2004)
(1983)
2.1 2.4
(1989)
Ogura (1933)



(interpolation)

( )
( )
2.3 — MIKE21-HD
21) (24

(DHI, 1996 1998):

0, P . A_ g (2.8)

ot ox oy

X
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», a(pj+ ( j+gha§ @uo\/2 +2q
ot x| h) oyl h C?-h 29

—i{—(h )+ (hz' )} Qq—fvvJﬁ(P) 0
P OX

w

y
2-3[3) 45
% ¥ (2.10)
—iP(hryﬁ&(hr )} Qq—fW+%%(P) 0
s(x,y,1) (x,y) t P, q(x, y,1)
X oy (m*/s/m) = (uh,vh) |
(m*/s/m®) e (m/s) C(x,y) Chezy (m'?/s) f,
V,V,,V, (X Y,1) X Yy
(m/s)  Q(xY) (Corialis) (S  P.(xy.t)
(kg/m/ s%)
2.4
(F.D.M.) (FV.M.) (FEM.)

pre-& post —processor

(Danish Hydraulic Institute)
(A.D.l. dternating direction implicit)
(DHI, 1996 1998)
(double sweep)
2-1 2-2

(2.8) (2.10)

AD.l.
(2.8) X oy
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h- n h n é, —é/- n+1/2
h ~ j,k J+Lk j+1Lk j.k
ghd, 9( 5 Ax

no_ n
hj,k = dj,k +&ik

X—

A

ox\ h 2 2 h!

j+1

2 2

2-6

a(ppj:[(puﬁ'pj )n+l _ (pj+1+ P; )" . 1 (pj + p,-_l)”ﬂ . (pj + pj_l)n

| ax
k

(2.11)

(2.12)

(2.13)

(2.14)

(2.15)



— A2 p" 2
WAtSP o A Dik |
ox? h

j+1

*1
h'==-(h
5 (

X—

+hj)ﬂ

a=n+1, b=n

n+1/2

2(q; +d;.,1)x

n+1/2

Py~ 2P + Py "
(2AX)?

a b
Ry _[ Pe + pk—lJ
itk | T A~
J

i(mj ~ plirl + pﬁ n+1/2
oy\ h 2 j

k

2

a=n,

Visiiok =

Vn+l/ 2

2(q; +9,1) s

n
(h 0t hg +h,00)

n+l/2

j+l/2,k-1 = (h

o%p

2

V2AL

* 1
v = 5 (Visas2 T Viear2) 72

ikt h

~ At (V)?-

n
j,K + h'+l,k—1 + hj+1,k)

J

{pe.—(pp

+ pl?)"’ pll:—l}j

(Ay)®

(2.19)

n+1/2

apyP°+ 9" OPfy PYY+q*°
Czhz ~ Czh*z
p* = p?,k

2-7

b=n+1

1

Ay

n+1/2
'Vj +1/2,k1} T

(2.16)

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

(2.24)

(2.25)



n-1/2 -1/2 n-1/2 n+l/2 n+l/2 n+1/2 n+l/2

1 n- n
q*=§(qj,k”2+qj+1,k +O O A AL AT AT ) (2.26)
e =1/2(h,+h); (2.27)
C=M.h*® (2.28)

C Chezy number, M  Manning number

Q-q~0Qq* (2.29)

q* (2.26) (2.10)
(213)  (2.29)

2.5
(NGDC: National Geophysical Data
Center) 2 ( 3.7km) ETOPO2
GSHHS (A Global Self-consistent Hierarchical
High-resolution Shoreline Database) (NGDC,
1988) 2-3
2-3
2-3
(UKHO, 1997)
2-4
(Y ) 2300 (X ) 1,500
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10 UTM-51 (-839910.201102
2608499.833287) Y 21
aallOdep2.di2 ( AsialO-Dep.dt2)
2-4 2-1
( 24
(time zone)
2-1
(hindcast)
2-1
(hindcast)
2-1 (hindcast)
2-2
2.6
2-4
(no-flux)
2-1
2004 10
( 2004/10/06 00:00 2004/10/25
00:00)

(hindcast)

( 15 )
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2-5-1 2-5-6
(soft start)
(numerical shocks) (DHI, 1996)
12
t -t

5 =6, x(l—cos(%x(%»j

S ( 15 )
T
2-1
(hindcast) ( 251

2000a 2002a 2003a 2004a)

(hindcast)

2-1

2-10

2-4

(2.30)

2-5-6)

(

(try and error method)

(Hindcast)



2001)

(eddy viscosity)

(blow-up)

2.7

(stability condition)

Number (C,)
Cr :M <1
AX
C

max

2-11

(friction)

Courant

(2.31)

AX At



2004/10/06 00:00

2004/10/25 00:00

AX 10
At 30 ( 0~54720) C,
0.8
( 2002a 2003a 2004a)
Chezy Number(C) Manning
Number (M) C=Mh"® h C M
m'?/s m'3/s  M=1/n n Manning
Number MIKE21 HD M
Manning Number 20 40
M
32
(E)
(damping)
AX?
< (2.32)
E=0.1xAxxV (2.33)
At AX \%
Smagorinski (DHI, 1996)
2 2 2
E:Cg&[@j ) (%j] 23

OoX 2

oy

u,v

X

X Yy A

2-12



025 10 E

(2.34)
(flux) C,=05 50

E=8.0

1\

f for V <V,

. V=V (f,—f,) forV, <V<V, (2.35)
V1 _Vo

f for V >V,

f, =0.00063, V,=0m/s

(2.36)
f, =0.00026, V,=15m/s

30%
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2-1-1

Geo-L ocation

Sta-tion Sation Regiongl Grid Notes
Site No. Coordinate Latitude-N | Longitude-E
Xiachuan Dao 7063 | (38.0,0.0) | 21°37 112°32° |T-8,1.0a,S1-1
Gaolan Dao 7066 | (38.0,0.0) | 21°54 113°17 [T-8,1.0a,S1-1*
Pratas 7152 | (76.0,0.0) | 20°42° | 116°43 |T-8,0.7a,S1-2
Nagabungan 5001 | (123.0,0.0) | 18°29 | 120°34 |T-8,0.7a,S1-3
Port S. Vicente | 5005 | (150.0,1.0) | 18°31 122°08 |[T-8,1.0a,E1-1
Port Bikobian 5016 | (150.0,1.0) | 17°16 122°26° |T-8,0.8a,E1-1*
Hirara 7712 | (150.0, 84.0) | 24°48 125°17 |T-9,1.0a,E1-2*
Port Calibrated | 1*0.5 | (150.0,75.0) | 25°30 127°47 |T-9,0.5a,E1-2
Baten Ko 7717 ((150.0, 104.0)| 26°11 127°47 |T-9,1.0a,E1-3
Sukku 7719 |(150.0,116.0)| 26°33 | 128°02 |T-9,1.0a,E2-1
Wadomai 7727 |(150.0,126.0)| 27°24 128°40 (T-9,1.0a,E2-2
Kasari Wan 7732 |(150.0,139.0)| 28°27 129°39° |T-9,1.0a,E3-1
Nakano Shima | 7740 [(150.0,158.0)| 29°50 129°51 |T-9,1.0a,E3-2
I'sso 7742 ((150.0,158.0)| 30°28 130°30 |T-9,1.0a,E3-2*
Pusan Hang 7566 |(113.0,200.0)| 35°06 129°02° |T-9,1.0a,N1-1
Sasuna Ko 7606 |(118.0,200.0)| 34°38 129°24 [T-9,1.0a,N1-2
Kottoi 8073 |(132.0,200.0)| 34°19 130°54 [T-9,1.0a,N1-3
Mazu Dao 7216 | (79.7,715) | 26°10 119°55 [T-8,1.0a,W1-0
Changjon 7583 | (89.0,230.0) | 38°45 128°12° [T-9,1.0a,N2-1
Ullung Do 7577 |(124.0,230.0)| 37°30 | 130°55 |T-9,1.0a,N2-2
Sakai 8058 |(149.0, 230.0)| 35°33 133°15 |T-9,1.0a,N2-3

A10Dep-01.dt2 Asialodm.dt2 AsialO-Dep.dt2
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2-1-2

Satio M, S, K, o}
Sation Site n

No. |AmMPp. Phase |Amp.| Phase |Amp.| Phase |Amp.| Phase
Xiachuan Dao | 7063 |0.60| 315 [0.20| 000 |0.40| 320 |0.30| 275
Gaolan Dao 7066 {0.50| 309 |0.20| 348 |0.40| 319 |0.30| 270
Pratas 7152 |0.20| 271 |0.10| 287 |0.20| 312 |0.20| 247
Nagabungan 5001 |{0.08| 192 |0.06| 215 |0.16| 313 |0.17| 269
Port S. Vicente | 5005 |0.39| 152 |0.20| 190 |0.11| 210 |0.10| 191
Port Bikobian 5016 |0.47| 166 |0.22| 199 |0.13| 200 |0.10| 190
Hirara 7712 |0.48| 210 |0.20| 241 |0.19| 227 |0.16| 200
Port Calibrated | 1¥*0.5|0.53| 200 |0.21| 233 |0.21| 219 |0.16| 191
Baten Ko 7717 |0.57| 190 |0.22| 224 |0.22| 212 |0.17| 182
Sukku 7719 |0.56| 186 |0.26| 216 |0.20| 203 |0.16| 178
Wadomai 7727 |0.50| 189 |0.20| 225 |0.21| 215 |0.17| 183
Kasari Wan 7732 |0.61| 202 |0.23| 240 |0.20| 208 |0.16| 181
Nakano Shima | 7740 |0.58| 197 |0.24| 236 |0.23| 204 |0.15| 169
Isso 7742 |0.64| 199 |0.27| 233 |0.25| 204 |0.19| 178
Pusan Hang 7566 |0.40| 236 |0.19| 273 |0.04| 143 |0.02| 109
Sasuna Ko 7606 |0.45| 256 |0.21| 292 |0.06| 221 |0.05| 209
Kottoi 8073 |0.32| 292 |0.16] 324 |0.12| 309 |0.13| 263
Mazu Dao 7216 |2.30| 293 |0.80| 340 |0.30| 234 |0.20| 205
Changjon 7583 |0.07| 084 |0.03| 113 |0.05| 005 |0.05| 320
Ullung Do 7577 |0.05| 073 |0.02| 102 |0.05| 352 |0.05| 312
Sakai 8058 |0.05| 063 |0.02| 089 |0.05| 348 |0.04| 306
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SA 7196 (106.0,63.0) A:G)Y:G
KL 7198 (101.3,69.5) A:L;Y:G
TS 7173 (98.0,68.1) A:SY:G
HC *kokk (95.0,62.8) A:SY:G
TC 7176a (94.0,55.3) A:G)Y.G
PH 7169 (87.0,43.0) A:G)Y:G
CP 7171 (87.0,45.0) A:G)Y:G
CcC 7168 (94.6,42.0) A:G)Y:G
AP 7182 (97.0,40.0) AL;Y:G
KS 7183 (99.8,37.0) A:G)Y:G
SK 7187 (105.5,32.7) A:SY:G
FK 7191 (108.0,42.5) A:SY:G
CK 7192 (108.0,47.0) A:SY:G
HL *kokk (106.5,56.6) A:G)Y:G
ZH 7257 (85.0,120.0) A:G)Y:G
SMW 7236 (83.0,103.0) A:G)Y:G
TZD 7235 (86.0,103.0) A:G)Y:G
DY 7216a (84.0,76.0) A:G)Y.G
MZ 7216 (80.0,72.0) A:SY:.G
wC 7205 (80.9,57.7) A:G)Y:G
SM 7163 (74.0,47.0) A:SY:G
ST 7155 (65.5,27.7) AFY:F
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31

( 2000)

(2000)

¢ =HCos(at - 0_) +¢p
U =UCos(at -6, ) +U
V =VCos(ot -6, ) +Vy

H,U,V
SrrURr, Vg

(1)

31



(2)

(3)

oy g

=1V - — -4
£ rCosd 01 C-9) (3-4)
oV 10
2 _fU-=—= -
p” U--7 ; (c-2) (3-5)
96, 1 |0 K _ ]
ot ' rCosd [8/1 (Uh)+ oD (thoscp)} =0 (3-6)

h < A @ U
f =20Snd®
®=729x107°s™ S
( )
( )

ou oU ou azu azu
5 UV " —9—(§ g)+ AH( ayz) KU (3-7)
N oV oV azv azv
it awvEE - fU-—gZ(c-C 3-8
ot x Vo g (g g)+ AH( ay (3-8)
c?g 0 0 _
P X(UD) (VD) 0 (3-9)

32



D=h+¢

¢ =F(x-ct)+ F(x+ct)

c- o

F(x+ ct)

¢= HCos[a(%—t)]

(3-12)

U = I Hcogo (X -1)]
C C

( v=0) (3-7)

(3-1)

) (3-7)

3-3

(3-9)

(3-10)

(3-11)
F(x—ct)

(+x)

(3-12)

(3-13)

(3-14)



¢ = HCog (X —t)] + HCog o (X +1)] = 2HC0s ZX Cosot
C C C

U :EHSnG—XSinat
C C

wl2

f
¢ = He ° Cogo (X -1)]
C

f
U = I He <'Cogo(ZX-1)]
C C

(3-17) (f>0)

(3-18)
Kelvin

3-4

(3-15)

(3-16)

(3-17)

(3-18)



(Kelvin waves)

( )
c=2H [Cosh(% y) COS(% x) Cos(at) — S nh(% y)S n(% x)Sn(ot)] (3-19)
(3-19) 44.5°
40 400 km 12
31
¢ = He " Cos(g, - ot) (3-20)
u-9_1 o Cos(4, —ot—7y) (3-21)

¢ Jp

p =1+ yzg y=Tan/(p-1)/(p+1)

f
0. =ay+fx a=_(p+D/2/p  pi="\(p-DI2
f
0, =y +Bx  ay=N(p-Di2lp  p="\(p+1)/2

(3200  (3-21)

¥ y=0°
y —>45°(i.e, Tany - 1)
0° 45°
¢ = 2H (Cosh@_Cosd, Cosot — Snhd_Sing, Snot) (3-22)
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(3-22)

40 400km =02
3-2 3-1
X
3-2
3-2
(3-1) (33
h
(KE)
_ 1 ohu2
KE = > phuU
s (KP)
_1
KP=>pgs
(3-14)
(E)

E=pg¢® =phu?

3-6

44.5°

12
3-2

(gR Ug

(3-23)

(3-23)

(3-24)



(H)

3-7

(3-25)

(3-26)

S1
(3-25)

3-1 3-2



(Euler) (Lagrange)

(Euler) U, V)

1,7
Ue Vo) =2 [, U, V)

(Lagrange)
(Stokes)

(UL’VL):(UE’EE)+(US’VS)

Ug,Vs) (Stokes)

1 o7
Us. Vo)== [ U, V)cat

D=h+g¢g

(Lagrange)

3.2

321

33
(hindcast) ( 251

3-8

(T)
(3-27)
(Euler)
(3-28)
(3-29)
(3-30)
(Euler)
(Lagrange)
2-1
2-5-6)



MIKE21 HD (
) ( 2004/10/06 00:00
2004/10/2500:00 19 ) 2004/10/15 00:00
2004/10/16 00:00
3-4-1 3-4-25

3-4-1 3425

3-4-1
3-4-25
(incident)
(propagating)
3-2 (Pedlosky,
1982 , 2000)

3-2

39



(node)
(anti-node)
2000 Lin et a. 2000 2001)

341 3425

3-10



45 cm/s 10 cm/s

(270°)
(90 °)
3-5 12 cm/s
7 cm/s
(180°) (0°)
80 cm/s 20
cm/s

311



3.2.2

(SA)
(TC) (MK) (CC) (KS) (SK)
(CK) (ZH)
(M2Z) (WC) (SM) (ST)
2-2
3-6-1 3-6-5

MIKE21_HD

3-12

(TS)
(FK)
(DY)



3.2.3

( 33 3-7
2-1 (hindcast) (
2-5-1 2-5-6)
MIKE21 HD
(
) ( 2004/10/06 00:00  2004/10/25
00:00 19 ) 2004/10/1500:00 2004/10/16
00:00 3-8-1 3-8-25

3-8-1 3-8-25 3-4-1 3-4-25

3-9

3-10-1 3-10-5

3-13



3.3

3-11

3-8-1
3-11
(2004/10/15 00:00 ~ 24:00)
3-12-1 3-12-5

1.0
400
1.0

3-14

3-2

3-8-25

3-12-1 )

2.2
200



(

0.8
0.8 27
(
( )
(
( )
3-12-3)

400

150

3-15

120

3122 )

250

250 )

3-12-3



3.0 (
( 250
(
( 150
( )
430 )
0.4

3-16

2.7

150

250

1.1

3-12-4

0.8

0.7

)

250



500

34

34.1 200

3-1)

3-12-5

3-17

3-7

)

3-2



200

3-13

3-11(

(1.0

2.2

3-2)

200
3-13

3-14-1

(2004/10/15 00:00 ~ 24:00)

3-15-1 3-15-5
3-15-1 3-15-5
3151 )
500
2.0
3-152 )

3-15-3

3-18

3-14-2



( 3154 )

3155 )

3-16

34.2 500

3-1) 3-7
500
3-17
3-17

3-19



(1.0

3-19)

3-11(

3-181  3-18-2
3-2)
(2004/10/15 00:00 ~ 24:00)
3-19-1 3-19-5

3-19-1 3-19-5

3-19-1 )
400
15 22 0.7
( 3-17
3192 )

3-19-3

3-20



34.3

( 3-19-4

3195 )

3-20

500

3-1) 3-7

321



500

3-21

3-11(

10 )

1.0

3-2)

3-23-1

3-17

3-21

3-22-1 3-22-2

(2004/10/15 00:00 ~ 24:00)
3-23-1 3-23-5

3-23-5
3231 )
400
1.2 2.2
3-19)
3232 )

3-23-3

3-22



3-23-4 )

3235 )

3-24

3-23



34.4

3-1)

3-25

3-11(

10 )

3-2)

3-27-1

3-25

2000

3-26-1

3-26-2

(2004/10/15 00:00 ~ 24:00)

3-27-1

3-27-5

3-24

3-27-5

3-27-1

3-27-2

)

)



345

3-27-3

3274 )

3-27-5 )

3-28

500

3-25



3-1) 3-7

200
3-25
2
3-11( 32
3-31-1

3-20)
500

3.4.6

3-1) 3-7

500

3-29

3-30-1

(2004/10/15 00:00 ~ 24:00)

3-31-1 3-31-5
3-31-5
500
( 3-17
3-32

3-26

3-30-2



50 3-33

3-33
2 3-34-1  3-34-2
311( 32
(2004/10/15 00:00 ~ 24:00)
3-35-1 3-35-5
3-35-1 3-35-5
( 3351 )
(10 ) 400

2.5 2.2 0.3

( 3352 )

3-27



50

3-25-5

3-28

)

3-25-4

3-25-3

)



3.4.7
3-1) 3-7
200
3-37
2
3-11(
(
10 )

3-2)

3-39-1

2.0

3-36

3-37

3-38-1

3-38-2

(2004/10/15 00:00 ~ 24:00)

3-39-1

3-39-5

200

3-29

400
2.2

3-39-5

3-39-1

0.2

)



3-39-2 )
200

3-39-3

200

3-39-4 )

3-30



3395 )
200

3-40

3.4.8 500

3-1) 37

500
500 3-41

3-41

3-31



3-11(

(10

3-2)

3-43-1

3-42-1 3-42-2

(2004/10/15 00:00 ~ 24:00)

3-43-1

3-43-5

3-32

3-43-5
3431 )
400
2.2
3432 )

3-43-3



3434 )

3435 )

3-33



3.4.9 200

3-1) 3-7
200
200 3-45
3-45
2 3-46-1  3-46-2
311( 32
(2004/10/15 00:00 ~ 24:00)
3-47-1 3-47-5
3-47-1 3-47-5
( 3-47-1 )
10 ) 400
( 3-47-2 )

3-34



( 3-47-3

( 3-47-4 )

3475 )
200

3-35



3-48

3.4.10 500
(
3-1) 3-7
500
3-49
3-49
2 350-1  3-50-2
3-11( 3-2)
(2004/10/15 00:00 ~ 24:00)
3-51-1 3-51-5
3-51-1 3-51-5
( 351-1 )
(1.0 ) 400

( 3512 )

3-36



500

3-51-3

3-51-4 )

3515 )
500

3-37



34.11

3-1)
500

3-53

3-11(

3-2)

3-55-1

3-7

3-52
500

3-53

3-54-1

3-54-2

(2004/10/15 00:00 ~ 24:00)

3-55-1

3-55-5

3-38

3-55-5

3-56



34.12

60
3-57
2
311( 32
3-59-1
(
10 )
25
(
60

3-1) 3-7

60
3-57

3-58-1

(2004/10/15 00:00 ~ 24:00)

3-50-1 3-59-5
3-59-5
359-1 )
400
2.2
3592 )
3-59-3

60

3-39

3-58-2



60

2000 Linetal., 2000 2001)

60

60

60

3595 )

60

3-60

3-40

3-59-4

)



3.4.13 500

3-1) 3-7
500
3-61
3-61
2 3-62-1  3-62-2
3-11( 3-2)
(2004/10/15 00:00 ~ 24:00)
3-63-1 3-63-5
3-63-1 3-63-5
( 3631 )
(1.0 ) 400
1.5 2.2
0.7
( 3-17 3-19)

( 3632 )

3-41



3-63-3

3634 )

3635 )

3-64

3-42



3.4.14

3-1) 3-7
100 100
3-65
3-65
2 3-66-1  3-66-2
311( 32

(2004/10/15 00:00 ~ 24:00)
3-67-1 3-67-5

3-67/-1 3-67-5

( 367-1 )
10 ) 400
23
( 3672 )
100
( 3-67-3

3-43



100

100
( 2000 Linetal., 2000 2001)
( 3-67-4 )
100
(
3675 )
100
3-68
100

3-44



3.4.15

3-1)
20
3-69
2

3-11( 32

3-71-1
(
10 )

3-7

20
3-69

3-70-1

3-70-2

(2004/10/15 00:00 ~ 24:00)
3-71-1 3-71-5

3-71-5

3-71-1 )

3712 )

3-45



300

3-71-3

3714 )

3715 )

14

3-46



(Jan et a., 2002)
1/4

3-72

3.4.16

( 3-1) 3-7

3-73-1 3-73-2 3-11( 3-2)
(2004/10/15 00:00 ~ 24:00)

3741 3745
3-74-1 3745

3-47



3-75

3.4.17
(
3-1) 3-7
(flux)
(fab=12)
2 3-76-1 3-76-2
3-11( 3-2)

(2004/10/15 00:00 ~ 24:00)
3-77-1 3-77-5

3-77-1 3-77-5

( 377-1 )
10 ) 400
( 3772 )

(flux)

3-48



(flux)

3-77-5
(flux)

3-49

3-77-4

3-77-3

)



3.4.18

3-79

3-79

3-11(

3-1)

3-2)

3-81-1

3-78
(flux)

3-7

3-80-1 3-80-2

(2004/10/15 00:00 ~ 24:00)
3-81-1 3-81-5

3-81-5

3-50



3.4.19

3-83

3-83

3-11(

3-2)

3-85-1

3-1)

3-84-1

3-82

3-84-2

(2004/10/15 00:00 ~ 24:00)

3-85-1

3-85-5

3-51

3-85-5



3-86

3.4.20

( 3-1) 3-7

3-87

3-87

3-52



2004/10/15 00:00 2
3-88-1 3-88-13 3-11( 3-2)

(2004/10/15 00:00 ~ 24:00)
3-89-1 3-89-5
3-89-1 3-89-5

( 3-89-5)

3-53



3.5

(

1-11)

(1981)

3-54

3-90



(1981)
3-91

3-55
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%232 1 ABREFBPAIP VP ERL 2 TG 28

Section No. |From point Ending point ( Aglfigclism) Notes
Sect. 1 |(86, 98) (149,98) 63
Sect. 2 (80, 72) (146, 72) 66
Sect. 3 |(78, 56) (145, 56) 67
Sect. 4 (66, 31) (141, 31) 75

(110, 43) (111, 32 11
(111,32.5) (108, 29) 4
(108.4, 29.46) (97, 35) 11
(97.61,34.71) (91, 42) 8
91.56, 41.38) |(92, 65) 22
Sect. 5 (
(91.99, 64.38) (96, 72) 7
(95.72, 71.46) |(104, 72) 7
(103.7,71.98) |(108, 65) 7
(107.9, 65.17) |(110, 43) 21
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