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ABSTRACT:

In this study, the inshore harbors indicate that the harbors are located inside the surf zone and could
be further implied to the fishery ports of which the depth at the entrance is less than -6.0 m. Due to the
sediment being highly activated in the surf zone, most of the entrance, as well as the navigation channel
of the inshore harbors, have encountered serious silt problems. The purpose of this study, therefore,
focused on investigating the decisive causes associated with proposing the control countermeasures.

The entrance layouts of inshore harbors, which are required to defend both the monsoon and
typhoon waves and to ensure superior shelter basins, could be roughly divided into two categories: one
is the groins configuration located on the western coast, the other is the detached breakwater
configuration located on the eastern coast. With further reviewing the possible impact factors from
marine environments and analyzing the erosion and deposition characteristics presented on the shorelines
adjacent to inshore harbors, we conclude that the critical causes related to the entrance silts include: (1)
the inconsistent impacts from large range tides and high monsoon waves, (2) the flexible beach slopes
and nonstationary wave breaking so as to the breaker types, and (3) the special lee side deposition effects
derived from the groin and the detached breakwater configuration. Among the critical causes, the
swashing effect induced by wave breaking is worth special mention. For in the shielding zone behind an
outer breakwater a salient and even tombolo could be generated. So when the outer breakwater layout
of inshore harbors that were planned or extended to be with the configuration of a groins detached
breakwater, serious silt up at entrance should occur.

Aiming at the western coast of Taiwan with gentle beach slopes, large tidal range, and strong
northeast monsoon waves, the erosion and deposition characteristics of beaches adjacent to fishing ports
are investigated by extensively inspecting the historical Google Earth images. It is found that the beach
transformations are closely related to the tide levels. The main causes that confirmed with fitting the
headland-bay beaches are due to the small scale fishing ports generally located in the wave breaking
zone, so that the nearshore sediment transports induced by swashing currents of the breaking wave can
smoothly cross the barrier of the port and move in a balanced manner along the shore, and form a flat
beach or symmetrical salient during the low tide period. Therefore, we further confirmed that the natural
speculation of the "groin effect”" derived by fishing ports with jetty layouts located inside the wide tidal
zone is not significant, and the impact on the erosion and deposition of adjacent beaches is also very

weak. In addition, through this research, it can be recognized that the analysis of the characteristics of

v



siltation on fishing port entrance and the study of its mechanism should focus on determining the
prevailing wave direction and breaking wave impacts during the low tide period; and the inspection of
the beach’s silting characteristics should pay equal attention to high and low tides; As for the planning
and design of coastal protection projects, special attention should be paid to the direct impact of wave
breaking during high tide.
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2016 Monsoon Waves Heights of TC and KL wrt Wind of TC
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Hi= 0.95+0.005 *Vic; R'=0.593

Wave Height (m)
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T T T T
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1 L
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V_V(m/s)Wind Speed of TC

Monsoon Wave Height of SA and HL wrt Wind of TC 2016.emf

W26 *E5RHFEBLTIHALY B()2 LA ARARBE)
ZERARTHAZEEY BrES- X ZHEBE

Monsoon Wave Periods and Wind Speed of TC 2016. emf

2016 Monsoon Waves Periods of TC and KL wrt Wind of TC

"
——— Tyc=5.28+0.134 "Vy¢; R'=0.295
Ti= 5.9140.167 *Vr; R'=0.377

T
Trc~Vyc CorrCoef.=0.543
Ty ~Vrc CorrCoef.=0.614

T, Wave Periods (s)

T

T T

1 1 1

20 25 30
V (m/s): Wind Speed of TC

W27 4 55R PR ALY B2 430G ARBEE)
2ERAALEFP LAY BR E 2 MHF
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H = > f[-l-'lfj'@k/f/ﬁ t"”"wzﬁ‘é)k Hp 2 Z_& ,En]/ﬁ\r-g . HSA-E’EHHL : fg;ﬂ_’_
Hed? BEER b @V o =0 2 MK > Fla v F4oR] 2-8 4 0 3
FH B A Gdes W7 iE 0.598 2 06170 @ g FEAYT > Tk
BAQDZANFE T HE

Hoy =124 40,0014V ..o (2-7)
Hoy =113+ 0.0019V2 oo (2-8)

Hig g s w7 i 0358 2 03810 7 582-7)%2 (2-8)" » A B &k
W 2 de Y %#H0.0014 & 0.0019 0 F - Gk E 4 BERRE T4
2_ b B % f(friction coefficient) 0.0026 7= & i1 i -

BREOFHRREETCEEL IR AREY (T 8Ty, > FRH &
P BER R - X2 BB Fla v Aol 2-9 47 0 8 H ¥R
2 AR Thdic o A w5 0434 2 0378 @ i fFEA ST 0 3 450 (2-1)
2z A8 E 7 15'

Toa =7.33+0.115 Vie (e (2-9)

THL =7.73+0.090 VTC ...................................................................... (2-10)

f’é"ﬁ-zfﬁ;f’%g@ AL 0188 2 0143 ¢ iHp 4 TEp $+4 %
RINE P @ Ia 2 LR 0 B R HRE G BRI 4B 2-10 57
PRET A EFLI AL S EEFANAB TR AR YL
o WMENEER B ERBAPM 0 T A EER E D RIRP R o

B o A¥I TRk i adBANEEE - d 303 Kb
FHRG e & T e aT AL i R R B KR TR 2 Ap o
Wodkm p RABBRBEITA R AL LA F*M'Wﬁmii&;ﬁ

ﬁg“ﬂifiim PR o) ,f;”ﬁ o UREARELAINBEZ FKEBEE ©
ik EmEh FRES - AR 2P ek AR A3 EEH

i’ﬂéﬁﬂé—,‘% T 0248 Be 20 1B PEIF T (S 8 > 20155 2017 5 2019) - B
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B T C PR A RS > 4B 2-11 2T 0 A HHRZ 8
I//;{‘

2016 Monsoon Waves Heights of SA and HL wrt Wind of TC
T T T T T

Hex~Vic CorCoef =0.598
+ Hy~Vic ComCoef=0617

381 Hes= 1.2440.0014 *Vie; R'=0.358

© Hig=1.13+00019 'Vic; R'=0.381 . 4

Wave Height (m)

i 1 1 i I
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Monsoon Wave Height of SA and HL wrt Wind of TC 2016.emf

W28 * SR 4RI LFEE(D)E FEAELER R
AFHAREE Y BRE S S 2 HAE

2016 Monsoon Waves Periods of SA and HL wit Wind of TC
T T

ToaVre ConCoef=0434

+ T~V ConCoef=0.378
———Tqu=7.3340.115 *Vy; R'=0.188
+© Ty=7.73+0.090 Vi R'=0.143

8, of,

T, Wave Periods (s)
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V (m/s): Wind Speed of TC

Monsoon Wave Periods of SA and HL wrt Wind of TC 2016. emf
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AWAS RCTP BMF
300000UTC  Oct 2017
WAVE ANALYSIS

1.5 33 5.4 7.9 10.7 13.8 17.1 B (R R/E)

SORCHE ¢ B R 0 2017 1030_0000UTC_F112. 4 724 15 B, ipg

W2-10 * ZTFR G FRE2H)REABAN2 Y FIMBEBE LA Z (R
CESL I X NS 32

ERE IO WEELIEIR B S

BEE_JEE_EEUR EE

Tp(s) sa

sk»* 5;
R, LW

o 2 4 & 8 10 1z 14 15 18 [} 5 10 15
T s)_hl Tm02 (s)_hl

W 2-11 BB iEdp 201323 201527 % 2283 % 2ach ¥
ERIAARFTHEABC)EREZIH (T )2 - BHIDPC )2 HBE
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% 2-4 RiBEE R izﬁ 2013 = 2015 ERERAIAY ZRIARHE
A BH) > X EFH(T)E = FF# T (Ton)2- 1 B T2k

IHH Hs Tp Tm02
/R MHEEARE | AERGRE GEIE AR

2013/07 0.872 0.802 0.759
2013/08 0.926 0.483 0.647
2014/07 0.962 0.758 0.901
2014/08 0.928 0.838 0.881
2015/07 0.891 0.618 0.670
2015/08 0.963 0.681 0.768

FEBRB2-11 2 £ 247V 0 AR E%h BEYPEF > KBRS
CEEZ Y TR E P BT HI5EF 0 94 & 0.872~0.963
B R - i ap i BT d 2 BB A W F i 0.838
$2.0.901 > B 415§ 0.483 &2 0.647 o Fpt ¥ Jp i Fan 0 FRIBB S CIEE
2RO R RET T EFRB MBI P TE- SR UITL A A

PRl ER ARE RS SF o FULFI IR AEL F
Fkgp e F T A u e WEFRIRB BB T M R o - BE A N TTEE

rﬁ S o

I % 5RO BRIEL Q01T jed s s Bs
Bop P A F A2 PEARTAR BRELG RB AL LG
S E IR EZ RFTREE M DRER A 201750 8p 11
277 28 P OpFkshX80 p mueh F2 504 [ 2 57 RI3E pF £ iRl ke £
AT T EF B (H) > = B (Too) & 1T 53 9 T 30
i X ] 2B lAeT ook 2597 od AFEBEVY AL AR X
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ARG R - A e AR B FH T2 2 A R 3
DR IFRFHRS A AT Y6 Y ,ﬂ_ sz
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£ 0614807820 Fp 0TI L RATRUTHARTHELBF R
HH RN AE S A E R o

225 ARG EBRBLNE - F 5 LB TREEN201TES
P 8PERTYPHFRPRIAR Y~ B2 LT

. NERSE (m)

S <10 (%) <20 (%) <30 (%)
oyl 4832 91.59 99.84
= 4548 9533 99.69
N 7435 98.69 100.00

. Z P& (s)

A <60 (%) <80 (%) <10.0 (%)
R 90.95 100.00 100.00
= 97.77 100.00 100.00
NERER 90.33 99.95 100.00

. SEEEER (m/s)

WS~ 0@ (%) 1<107G %) (%) | <138 64 (%)
BHE 89.41 99.41 100.00
Tz 90.98 99.13 99.89
NERER 90.55 99.19 99.95

kARG L EAMRE AT AL R A FANFR
BEFRTFaSEL o ekh 2Eh 2 ZH 40k 4 9% 5
2 F R ARG o AR AN TN 2017 E P LT RS Rp 2 R
R > T ALA 26T s MR ELB 2 BES E?EJ:LL""’
RIFHAB FHE e 2 A% SAE S I0E ﬁﬂ B eri )
2. 12014 & B85 § $RBIFHIAFER > 7 2024 279757 o
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e maE A A B A B X TBE b RBEGER AR
¥ E 581 &4 F oo

kARG 12 BB BRI LGP 2000 423 2016 & ok o
BEEF A F2 23 IR ke it L SRS LI INE
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226 £AREAAZER ARG

(R EIMETEMN)

RUER L - EEHEH > ORI
M H LR AEIMETENT AT R 12
FEAT R R LI A -

% *ERER R SR
M= HEAI2~3 AR A’ ~10 S 2/ NS 1.0 AR HEEAYY 6~
(EEME=5) R 204 (=1 | s s 2 A = 7B FEDEES BELE -
PEALE SEY 1.5~2.5 AR EE] 8~10 | S EHEL 05~1.0 AR - E
(EBEAZEOIT) b FEH A AIE-dEdE R - 455~6 Fb
PER LS AT 1~2 AR A 6~8 Fb » | S 0.5~1.0 AR ALY 6 Fbe
(GWPIRZE E3% ) F I db-dbdbE ) -
P BT EY 0.8 AR EHIZY T B 8 | EEREE/N EIIL) 5~6 B E
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ZAMETEMNRRRE » LT
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(B SCEEHAT)

HEEVINE 0.5 AR HIEER 6
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TUOECRIT A B RE -

KEEI05~1.0 AR HH] 6~8
B EER m DAPE - PE R PE A R
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RELEF
(FEELE2=/")

AT SRR ZKG
FHE =4 3~4 AR HEER 9
~10 # > EFZF RRAL-ILIER
A (HE AR 2 8~9 AR -
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227 EXFELR12

SR kR Tis AR R R (102-106 F ), o paedn o 103 E 5 s THEMAAFREYTE P

BEPLRPIHETHAS P2 et

e | RS Hs) Rz 1E] Rl A HA(Tp)

BELTE 5 <05m{ 0.5~1m| 1~5m{ > 5 m| N~E| E ~ S| S~W| W~N| < 65| 6~8s|8~10s| >10s
(%) % %)% %% (%) (%) (%)% )%)|(%)

ER OB | 622/119NE | 0| 101 | 898] 0 |520{472] 7| 0| 54]350]490]106
fesbik | 4389.6/SE | 0| 93 [907] 0 |234]752] 12| 3 | 64]360]479] 97
BEFEE | 4.608.8E 01 63 1937] 0 ]286l712] 1| 0]151[88[ 20/ .1
FeFEAIR | 814/10./WSW | 46| 212 [ 738] 3 | 934f 18| 14| 35 134] 464 365] 37
=L | SAT109N | 122f 235 | 642| 0 | 682 24 | 29| 265] 26.4| 53.0] 19.6] 1.0
2l | 8A4ILIN | 32| 86 [ 878| 5| 884 2 | 4 [11.0]225[57.2] 198] 4
g | 1L72/102/WNW | 682 27.7 | 41| 0 | 6.8 ] 28.8] 104 540] 29.7| 293 | 34.4| 3.8
e | 3.52/12.6/SSW 1 490( 490 | 20| 0 | 7.5 9.1 [ 33.9]49.5] 70.6{ 22.5| 62| .7
e | 406/1L8/SSW | 135( 792 | 73| 0 | 20| 7.1 | 37.5[ 53.3] 48.0| 34.7| 13.4| 3.8
S | 62085NE | 31 105 | 88.6] .6 | 61.7| 264| 99| 20| 62.3[29.1] 80| 5
BT 3.73/6.91 79| 284 | 637 0 [209(67.7( 22 2 |91.9] 81| 0| 0
A A S96/T8NE | 851 129 [ 7841 3 187[ 251 & [ 700 742[9056l 2 | 0

FRKR T T2014 & B § BRI TR A2 o L FVERF L 470 2017 ¢
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228 2ABRLABHEANTAFEI0EERY

e TS ¥y
i3]

2_
s | BEAR | RFBL | ERKGAR P

(m) (m) (m)
BRIBB 8.72 0.54 7.95~9.75
[ 8.60 0.59 7.56~9.50
N 7.73 0.7 6.58~8.89
£k 5.94 0.54 5.28~7.08
R 7.25 0.44 6.52~7.98
% T p 5.81 0.41 5.25~6.59
B b 6.33 0.41 5.76~7.10

FAKR D TEBLRBECHITABREAAAPFEI RIS EEFAL A/, 0% F 2016

200 FMBE 2 BLBABRIEYF 2000 £423 2016 & o fr e
TEFHAZENE o 034

LR | 33999( 84%), 61 58  6.94/8.7/NNE| 525 327 147 1| 238 54 245 463 625 278 77 20
EEEHES | 31563( 93%)) .58 7.1 741/ 7.3/NNE| 614 265 120 2| 877 40 44 3.9 324 406 175 9.6
dREmdE | 31100( 00%)  1.08 7.8 1602/ 14.6/ESE 127 501 364 .8 12,7 647 22.3 3 204 387 248 162
TEHiEs, | 31894( 92%) 08| 7.9 9.26/11.9/NNE| 173 507 316 .3 5.5 04 2 2 184 38.8 274 154
BAGEL | 12464( 94%) .01l 59 12.08/9.7/SSE 237 423 336 4] 134 748 11§ A 611 314 56| 1.9
AR 9832( 70%)| 61 7.0 5.00/42/WSW| 401 379 130 .0 81| 32 756 13 23.4] 425 287 4.9

G A 27500( 87%) 1.05) 7.0 7.95/ 7.8/ WSW]| 19.4 39.7  40.6 .2 3.4 5.4 85.7] 5.5 28.0] 46.3 21.4[ 4.3
LA 31975( 87%), .97 6.3 7.66/ 12.0/SW 25.7| 39.6) 344 .3 .6 5.2 89.0] 5.1| 434 41.6 13.2 1.7

sEEE, | 20451( 93%) 87

@

7] 10.95/ 9.9/SSW| 21.2) 53.3]  25.3 20 24.7) 2.8 193] 53.2 54.6| 37.4 6.6 1.2

TR 20158( 91%) .53 4.6| 6.49/ 8.3/NNW|  62.0| 28.1 9.9 0] 24.60 264 28.7] 204 97.2 2.4 0] .0

Editiied 32747( 91%) .86 1.8 5.33/ 7.6/ESE|  18.9] 5190 29.2 .0 6.2 432 50.3 3| 89.00 10.8 1 .0

millide | 13032(100%)] 127 52 1284/101/8E] 68 se0 s34 6| 261 849 376 21 787 154 45| 12
DISVAZ.BAT i B2 Al B 25 b

FH AR D 2016 & B F kP F AL &4 (EF A 2017)
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210 £#% 5 12 BAZBHRIBMYE 2000 #4231 2016 # o
EXFTHRAREINE L N4

it | 30100 779%)| 143 6.9 6.98/102/NNW| 117 22.6] 6s. ] es3| 26 30 261 259 521 213 11
sk | 27378(00%)  175| 7.6 sS4/ 101/WSW| 44 206 74 3 oaa| sl 19 33 125 456 381 38
gk | 20030(s6%) 1471 s3] 6.22/ 11.9/NH o 99 o0 o 504 488 o 0 5.0 340 502 108
jesEmsh | 32537(06%) 152 82 4.38/ 9.6/SH o 98 o902 o 243 744 1. 2 57 348 494 100
mwms; | 11604(00%) 162 6.5 460/ 8.8/H] o 81 oL o 315 683 2 o 189 792 18 1
sk | 700s( 76%) 45| 6.8 172/ 102/WNW| 654 303 44 o 64 269 97 57.0 255 209 362 36
wigss | 24062( 91%) 70| 6.4 406/ 11.8/SSW| 13.1] 799 7. o 17 59 417 507 466 353 142 3.9
sk | s0015(s7%)| 53] 5.8 352/12.6/8SW]| 478 503 L o 65 78 339 518 653 261 7. 7
ikl | 22734(s5%) 2.5 6.9 s44/11.1/N 3.0 o3 st4 4 s35 4 64 94 220 574 200 4
CEAAERE [ 108810 02%0) | L70  5.9) 5.90, 7.8/NE| 04| 134 6. R I I I [N -0 T [ 1 o}
S | 31843 029%)  1.22] 5.2 4.21/85/WSW| 82 284 63, 0 288 684 2.5 2 012 ss o 0
Ealssk | 10678(029%) 2.2 5.8 6.26/ 8.5/NE) 6 114 87 A 562 3200 95| 2.3 686 208 632 4

DISV4AZ.BAT BRI FEER

TR R 2016 # B A F kBRI TR A ER (@ 2017)

3211 $4% % 12 Bi R8BSR IEGH 2000 £423 2016 & L
EREAMRAIENZ L R4

s | 12028s(81%) 00| 6.4 s.75/10.3/ 305 307 387 4| 522 41 106 331] 436 402 143 19
HE 121643( 93%) 1.20] 7.4 11.35/ 5.5/N]| 246 289 46.3 21 93.0] 1. 2.7 2.4 20.8 46.1] 26.5) 6.6
FRIE AL 119374( 89%) 1.29] 8.1] 17.51/ 15.4/SE| 4.8 304 64.4 4 359 55.1 8.2 8 11, 38.5 36. 14.5
wrsEmsr | 130457(04%) 12| sa] 1250/ 7.3/sW] 61 326 eng 1| 163 s34 4 o8 386 380 136
smss | sose6(02%) 1200 6.2 1587/124/ESH  s7| 304 6o 4 274 679 46 o 423 s27 a1l o
Tl 38385( 80%) .50 6.7| 5.09/ 4.2/WSW| 61.3] 31.9 6.8 .0 6.2 11.4 37.2 452 29.§ 37.7 27.1 4.1
T 109412( 88%) 78] 6.4 7.95/ 7.8/WSW| 24.1] 58.5] 17.3 1 3.1 5. 60.2} 30.8 46.1] 37.0] 13.1 3.8
s | 120257(84%) 65| 5.8 703/ 8.6/SW| 459 414 12¢d 1| 37 6 s 30 62 202 74 1.2
shas | 1017760 88w 147l 6.3 10.95/9.0/8SW| 127 288 583 9 621 1y 99 269 373 504 113 o
CEWIER | S2106( 0104 L2150 6817 S4/NE[ ~730.6 T3 I T e o[ 10 T T IS AT
£ 128484( 91%) 1.03] 5.0| 11.86/ 9.4/SE| 15.9] 38.5| 45. 0 209 59.7 19.1 3 91, 8.9| Nl 0
_E_lﬁgﬁiﬁ 51171£97%) 1.67] 5.6 12.84/ 10.1/SE]| 3.1 254  70.8 7| 45.6] 35.4] 16. 2.4 72.7 21.3| 4.7 1.3
DISVAZ.BAT SRRy

FOR SR 1 2016 & Bk § RRBI TR A& (GE 5 2017)
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KLXO0 at Years/fSummer NO=31563(93%) PTXO at Years/Summer NO=9832(70%)
N

APX0 at Years/Summer NO=31975(87 %)
N

KHX0 at Years/Summer NO=27500(87%)

N

0.05-0.5m 0.5-1m 1-2m 2-5m >5m
I s ———— ———— ———a

TR KR 12016 & B A F RRRIT R EHE GEF T 2017)

W 2-12 80 AW/ABRZI) 2R (2Y)~ R (22 480 3

WME /(L)X T (L2 )~ BR(ELT)EBp 2000 4= 3 2016 &
) RAR R Sk Y |
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KLXO0 at Years/Winter NO=27378(90%) PTX0 at Y ears/Winter NO=7095(76%)
N

N

N

0.05-0.5m 0.5-1m 1-2m 2-5m >5m
I s ———— ———— ———a

TR kiR 2016 £ B EE F RBERBI TR ER GEF A 201T)

W2-13 $45 A BAB(E) 24 (2Y) 2P (2T)2 40 9

WME /(L)X T (L2 )~ BR(ELT)EBp 2000 4= 3 2016 &
& BRI X £ LR
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KLX0 at YearsfYearNO=121643(93%) PTXO0 at Y ears/Y ear NO=38385(80%)
N

APXO0 at Years/YearNO=120257(84%)
N

KHXO0 at Years/Year NO=109412(88%)

N

0.05-0.5m 0.5-1m 1-2m 2-5m >5m
I s ———— ———— ———a

TR AR 2016 & B s F BRI TR A EE GEF A 201T)

W2-14 87 A NABRGEH)E2MEY)EP(27)2 280 3

WHER(LI)~FT(LY ) Ba(LT)BBp 2000 4= 3 2016 &
B BRI D # LI )
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SAX0 atYears/Summer NO=31199(90%)
N

HLX0 at Years/Summer NO=31894(92%)
N

LTYD at Years/Summer NO=12464(94%)
N

FAL KR 2016 & B A F GRBIF A GEF A 2017)
B 2-15 £ LM/FRC ) FECE ) EL(T)ARFB P 2000 EAz T
2016 # o+ & BRI R F LR
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SAX0 at YearsiWinter NO=29039(86%)
N

HLXO0 at Years/Winter NO=32537(96%)
N

LTYO at Years/Winter NO=11694{80%)
N

0.05-0.5m 0.5-1m 1-2m 2-5m >5m
I s

FAL KR 2016 £ E AR F RPN 2R B 201T)

W 2-16 %_/?ijsﬁﬁ/-ﬁ(l)‘f“f— )‘é_i(—r)/ﬁﬁ“ﬁl 2000 # A= 3
2016 # o+ fp# BLRl 4 LU AR
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SAX0 at Years/YearNO=119374(89%)

N

LTYO at Years/Y ear NO=60366({92%)
N

0.05-0.5m 0.5-1m 1-2m 2-5m >5m
I =0

TR kR 12016 # B F R BUPI TR S E 4 (BB T 5 2017)

W 2-17 A RIFRC ) TEC ) £ K(T)BIEHH 2000 & 42
I 2016 # b frE LR > & AR
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v gmagagupg LAs HEd e s P RnT BRI 2
FOL R R B EiEAR ) — AT % e P B (cotidal chart) %k L A 4e 12
it e Bl L & G&d rﬁﬁ% oS R eN T HP 2~ o
F=tg s (co-amplitudelines) » H 2 A X - Feiap s B2 F 2 Fp (4
HHE -2 280 Rl ,—ﬁf,ﬁﬁ) P B E G AR AP 07 e e Bhid
B o x FRtg(E - X AP R ) is 2 F A e Lo
FF OPFL * FP L M (co-range lines) k R F IR ¥V - FEMP] A
P FF M (co-phaselines) » H k- FE s B 22 TP RAp > o
B A RP R e BERAT S c AR BT AR
FRERE G € EBF d WA E AR RPERP R AT L7 R
T e f]*u—«‘i?ﬂ & nii%if'?fwaﬁﬁ » AP PR AT TR 0 Fed - R
R pEsRag £ 85 &9 Bh(amphidromic point)

B BRITAE O AN ARRNBF VB E AL A EPE S RFER
HBe HIFERF I TEZERFE TS PR LARTEIE G &
2§ g it B skt (Linetal., 2001 ; Juang etal., 2001 ; Jan etal., 2002
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Cotidal Chart of Total Tides _ 12 hrs.
Extracted from Spring Tide Periods.
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TORI, POM Model, 1500UTC 07/11/2009
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TORI, POM Model, 2100UTC 07/11/2009
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POM Model, seasonal mean, spring

Sediment Concentration (ton/m3)
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POM Model, seasonal mean, summer
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FOM Model, seasonal mean, autumn
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