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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 entrance is less than -6.0 m. Due to the sediment is highly activated in 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.

Applying the Google Earth and reviewing the history images of inshore harbors in Taiwan, we find that the entrance
layouts of inshore harbors, which required to defend both of 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 storm 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 detached breakwater effect is worth special mention. For in the shielding zone behind a detached 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 detached breakwater, serious silt up at entrance should occur.

To reduce and to reconcile the serious silt up status occurred at entrance, the proposed crucial control countermeasures
are paying highly attention and keeping serious concern on both of the “groin effects” and the “detached breakwater effects”
during the stages of planning, extending, and even ordinary maintaining. The decisive strategies raised in this study are: (1)
investigating the inshore topography in detail and adapting the beach slope effects as well as the breaker types to fully master
the various wave breaking impacts, (2) altering straight and right angle configuration of the shoreline-vertical outer breaker
and adopting circular layouts to reduce and reconcile the groin effects, (3) limiting the length of the shoreline-paralleling
outer breaker to confine and diminish the detach breakwater effects, (4) executing the reduction engineering to the outer

breakers which has been over extended to be the configuration of detached breakwater.
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2016 Monsoon Waves Heights of TC and KL wrt Wind of TC
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2016 Monsoon Waves Heights of SA and HL wrt Wind of TC
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2016 Monsoon Waves Periods of SA and HL wrt Wind of TC
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2014/08 0.928 0.838 0.881
2015/07 0.891 0.618 0.670
2015/08 0.963 0.681 0.768

FEBER2-11 2 £ 247 i’_iﬁﬁ&ﬁﬁﬂﬁ RIB B
B2 R A gk il HhBmEF 0 94 A& 0.872~0.963
@;q%ﬁwﬁ:*ﬁﬁwmww&&ﬂﬁa%,&ﬁawﬁgaws
#20.901 > B 15§ 0.483 7 0.647 o F]pt ¥ $5 U FEin 0 FRiBB & T
ZAR RUL TR E TR LIMBE P FE- BB NIELT R
BRI R TR et B HRALFLI AT RRE AR L
TikYp o FATA N WA FKBREBEP G A B o - Heg xR
Bwm e o
i%ﬁéé&%ﬂiﬁ%%ﬁ»ﬁ~“angﬁiﬁﬁ%éﬂﬁ
BoprP L Fhhl TERERTAEKRELG RBAEAFEL LY
NS SN 18- 3 S-S e ] ﬁ%mﬁ§ﬂ§2m73558
911ﬁ47ﬂ2850%+%q809ﬂ@&ﬁﬂwwv, B% P TR
Bk AT T ET R F (Hs) ~ = Fes# P (Tmog) 2 FE-T 393F
T h x| 2 FmHm AT v ded 2557 od L 558 BRT L
BT EER R AAZAHMPET L BRRIENE > BHEL L
T B RE- Bt A FHAZEHMT 2 27
FrAEI N SRS S R8T B 6 T
o BB R FHFRFLAF AAERMEA T ER L2
' 552 EpERT AR ApiT i ;)i
FAOP R AR RSB EERL AR RS FREE AR 2

B

2-16



PR alcs Wik 0.614 #2 0782 Fpt > I AR A T UE EMIR
Bz s g g R LM DL f o

PRt d R ZTAMER BT AR ERRE A TAASR
FEFRT > FaSEL e R EER AR EE - ML 5%
B2 FRRANE S SAES R 5Tt 2017 £ g w2 TS By TR
ZOREP T ERLEA26 T A FELEERL2 BES LR
SRORIT LA R WA e 2 MR GRS T INE AT AT
B ARz T2014 & 8n § SRR TR ER o7 £ R4 27 #7 o

Bk 3R H(2016) 5 A A TR G ALY R BT 0 ¥
# * Seasonal Kendall 4844 %2 > = & &ﬂ? FRBPET 0 LERY
A gL R kAR RED BB AEE > 4R -

poEAT 102 EMP LR RAAE LS GHET F L4 28977
d ARV AL F 102 ERY I RET BB 2 Fodihin o B4
LInd A2 JRBBEHITTERE > S¥ 882 AR A3 %7 86

QFQJ}‘" o

bk ARG 12 B A BB R PGP 2000 £42 1 2016 & 2 o
ﬁ&gﬁ\xiaﬁxT&A@~@mﬂﬁai?%’+ﬁﬁ¢\€
E g g 47(2017) A k2 T2016 = B 805 f R TR A E R 0 A
Jﬂ,amgzgia211ww M EHT R INB R AINCES
7% 3 fr # (2000~2016) § % prLipld /A3 L] 4] 2-12 #7775 @ 4 4
AR~ T A LB B E L T2 B Bpl RITE o B A
JarmaaaﬂzMwmoﬂﬂ’pwéiﬁﬁ%~%§i%ﬂ’ﬁ
22934211 #d M2-123W2-MA5FEEBY L &4 F A
FhEEZDPE > d L BFAINL KR TTEE L ALBE 5
oo MRITAARPFHAL T N ELBEB LG 2 E TR
B2 0 A o RARFTFE2L AR B AL
(ENE)2 {3 A(ESE)F ; @ R X a S h P F > £ 84T E
BE LA YRRt FuiT i R BN
ABPILI2 20 i mApgBFATE2E 0 > AR de Ry

R

IE" l’+ l—- L;\—\F’

2-17



4 (E)L % & L (SSE)R -

St FALER SRR R B LT L Y L %
T oAe-F 0F - 0 it (https://www.cwb.gov.tw/V7/marine/stat/cht/wave/
46694A html)sg P ™ > 3 852 T A £ (1999-2017) & 7 2 3 4t
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pilan AR (m)
<10 (%) <20 (%) <3.0(%)

FLE 48.32 91.59 99.84
3 45.48 95.33 99.69
/NBRER 74.35 98.69 100.00
G “FEREEE ()

(%) <60 (%) <80 (%) <10.0 (%)
HbE 90.95 100.00 100.00
3= 97.77 100.00 100.00
NGBk 90.33 99.95 100.00
pivan SRR (m/s)

(%) <79@440) (%) |<10.7(54%) (%) |< 13.8 (6 4R) (%)
HILE 89.41 99.41 100.00
RS 90.98 99.13 99.89
/NBREK 90.55 99.19 99.95
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FREUEIK | 6.22/119NE | o | 101 [898] 0 | 520[472] 7| 0] 54]350]|490]106
fEHBI | 43809.65E | 0| 93 |907] 0 |234]752] 12| 3| 64]360]479] 97
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s | 3.52/12.6/55W 1490 49.0 | 20| 0 | 75| 9.1 |339|49.5] 70.6| 225( 62| 7
e | 406/118/SSW 135 792 | 73| 0 | 20| 7.1 | 37.5| 53.3| 48.0] 34.7| 13.4| 38
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20-8 HBEABEN TP B 10 2 ERY 2L SHKTRF HF

5 % e A B Ll TS ERK B F
(m) (m) (m)
IR 8.72 0.54 7.95~9.75
ik 8.60 0.59 7.56~9.50
A1 7.73 0.7 6.58~8.89
X 5.94 0.54 5.28~7.08
£ ¢ B 7.25 0.44 6.52~7.98
% T B 5.81 0.41 5.25~6.59
B B 6.33 0.41 5.76~7.10

FRGR: T AL B AT AR LA HEE RE NS E T (/) 0% %52016-

#2-9 LA G 1231 R Bk p 2000 & 423 2016 # o fr
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Lk | 33000( 84%) 61 58 694/ 8.7/NNE| 525 327 147 1| 238 54 245 463 625 278 77 20
sEEEHEE | 31563( 93%) .58 7.1 741/ 73/NNE[ 614 265 120 2| 877 40 44 3.9 324 404 175 9.6
fEmdEE | 31100( 00%)  1.08 7.8 1602/ 14.6/ESE| 127 50.1] 364 .8 12,7 64.7] 22.3 3 204 387 248 16.2
e | 31804( 02%) .08 7.0 926/ 11.9/NNE| 17.3 507 316l .3 5.5 941 2 2 184 388 274 154
BHAEE | 12464( 04%) .07 50 12.08/9.7/SSE| 237 423 336 4 134 748 11§ A 6ra| 314 56 1.0
A 9832( 70%) 61 7.0 5.09/42/WSW| 491 379 130 .0 81 320 756 13.1] 234 425 287 4.9

i i P A 27500( 87%), 1.05 7.0] 7.95/ 7.8/WSW|  19.4] 39.71  10.6| .2 3.4 5.4 85.7] 5.5 28.00 46.3 21.4f 4.3

i 31975( 87%) .97 6.3] 7.66/ 12.0/SW] 25.7] 39.6] 344 3 .6 5.2 89.0f 5.1 43.4] 41.6) 13.2] 1.7

B ks 20451( 93%), .87 5.7] 10.95/ 9.9/SSW|  21.2] 5331 25.3) 2l 24.7] 2.8 193 53.2f 54.6 374 6.6 1.2
1 e 20158( 91%), .53 4.6 6.49/ 8.3/NNW|  62.0] 28.1 9.9 0] 246 264 287 204 97.2 2.3 0] .0

@Mk | 32747( 91%) .86 4.8 5.33/ 7.6/ESE|  18.9] 519 29.2 0] 6.2]  43.2 50.3 B 89.00 108 1 .0

il | 13032(100%)]  1.27] 5.2 12.84/10.1/SE| 68 300 536 .6 26 342 376 21| 787 156 45 1.2
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EAL AR 30109( 77%), 1.43] 6.9 6.98/ 10.2/NNW| 11.7| 22.6| 65. ] 68.3] 2. 3. 26.1| 25.2 52.1 21.5 1.1
Fl HER 27378( 90%) 1.75] 7.6] 814/ 10.1/WSW] 4.4 20.6| 74. 3 941 1.5 1.2 3.3 12.5| 45.6 38.1 38
FRIEEHER 29039( 86%) 1.47] 8.3 6.22/ 11.9/NK .0f 9.9( 90. K 50.4[ 48.8] g .0 5. 34.0] 50.2 10.8
2307 32537( 96%) 1.52] 8.2 4.38/ 9.6/SH| .0f 9.8 90.2 K 24.3[ 74.4 1. 20 5.7 34.8 49.4 10.0
R 11694( 90%) 1.62] 6.5 4.60/ 8.8/E 0| 8.1 91. K 31.5| 68.3 2| 0f 18,9 79.2 1.8 1
Fikask | 7095( T6%) 45| 6.8 1.72/10.2/WNW| 654 303 4.4 6.4 269 9.7 570 285 202 362 36
wHEEE | 24962( 91%), 70| 6.4 406/ 11.8/SSW| 13.1] 799 7. . 1.7 59 417 504 466 353 142 3.9
wagl; | 0015(87%)| 53] 5.8 352/ 12.6/8sW| 478 s03 19 o 63 7.8 339 518 653 261 7 e
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e | 318430 029)  122] 52 a21/85/wWsw| 82 2sq] 63d .o 288 684 2.3 2 or2 ss g o
il | 100780200 219 5. 6.26/ 8.5/N 6 114 sta 4 562 320 95 2.3 686 248 62 4
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KR 121643( 93%) 1.20] 7.4 11.35/ 5.5/N 24.6] 289 46.3 2 93.0| 1. 2.7] 2.4 20.8 46.1] 26.5 6.6
BRI 119374 ( 89%)| 1.29] 8.1 17.51/ 15.4/SE 4.8 304 64.4 Al 359 55.1 8.2 8 11. 38.5| 36. 14.5
s | 130457(049%) 125 84| 1250/ 7.3/SW| 61| 326 619 .1 163 s31] 4 1 o8 386 380 136
EEss | 50366(029%) 1290 6.2 15.87/124/ESE 87 304 604 4 274 67.9 46 0 423 527 41 .9
Fiiend3 38385( 80%) .50 6.7] 5.09/ 4.2/WSW]| 61.3] 31.9 6.8 .0 6.2l 11.4 37.2 45.2 29.§ 37.7 27.1 4.1
=yi33: 109412( 88%) 78] 6.4 7.95/ 7.8/ WSW]| 24.1 58.5| 17.3 l 3.1 5. 60.2] 30.8 46.1] 37.0 13.1 38
wpgs | 120257(84%) 6] 5.8 7.03/ 8.6/SW| 459 414 126 3| 37 67 503 03] 621 202 74 1.2
bk | 101776( 88%)| 147 6.3]  1095/9.9/8SW| 127 288 583 9 621 1§ 99 269 37.3 504 113 9
wiss | s2106(01%) 121 5.0 6.84/ 8.4/NE| 306 212 481 2 e6a0 o9d 103 158 ss1 11§ ] 0
Bl 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 1 .0
FE AR 1 51171( 97%) 1.67] 5.6} 12.84/ IU.I/SE 3.1 254 70.§ 7l 45.60 35.4) 16. 2.4 72.71 21.3] 4.7 1.3
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KHX0 at Years/Summer NO=27500(87 %)
N
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N
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N
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N
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SAX0 at Years/YearNO=119374(89%)
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N
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N
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202-12 FBTORISAEA 1099 E4s T 2017 & 0 A 0 3 3t 4

HIMEEEN © HFEECHESE 4K © 121.880000 4&FE : 24.619444

BANERS iy RS S E SR
BRI AN LS i i N A
RO oy B, B R o A ’0‘6\ 0615 1525
®) |~ ; 3
(m)(ﬂ)(ﬁ)(ﬁﬁﬁ)(m Zﬁizha IR o

1 8985 | 349 102 | 33 |20130111|1.40 | 6.2 |3.22| 58.6 34.7 |3.27
2 | 7701 | 3.67 | 83 | 0 |20000225|1.34 | 6.1 |3.77| 623 311 |2.72
3 9916 |3.72 |11.6 | 22 |20100309| 1.21 | 6.0 |555| 70.1 228 |1.44
4 110330 | 2.85 |11.6 | 45 |20090402|1.01 | 58 |12.2 | 76.2 11.3 |0.16
5 |10633 | 4.35 |11.6 | 56 20110528 | 0.81 | 5.6 |34.6 | 59.2 5.38 |0.66
6 [10827 | 3.59 |13.1 | 78 |20040629| 0.69 | 53 |52.8| 42.9 3.61 |0.66
7 |10540 |10.11 /121 | 78 |20170729|0.80 | 55 |53.8| 36.6 5.94 |3.66
8 |10487 |17.03 |15.1 | 67 20150808 | 0.85 | 5.8 |52.1| 36.3 7.77 |3.83
9 | 9651 [18.70 151 | 67 |20160927|1.12 | 6.2 |25.6 | 54.7 143 |5.17
10 | 9001 |11.66 /116 | O |20071006 1.46 | 6.4 |4.70| 57.2 29.7 |8.23
11 | 9392 | 549 |13.1 | 45 |20071127|1.39 | 6.2 |2.15| 62.1 31.8 |3.68

12 10168 | 4.20 |10.0 | 45 |20131215|/1.48 | 6.3 |1.35| 554 39.5 |3.58

it EE TRGPIBCERIEE ) PRSI  PEETE RS R F AR

FAL KR D¢ L F %k P $e-F iF- 5 https://www.cwb.gov.tw/V7/marine/stat/cht/wave/46706A.html
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4 2-13 ET AR

HEEER 76

Bty %%%H
R

1 11452

2 10444

3 10858

4 10563

5 11519

6 11408

7 11469

8 11666

9 11511

10 11702
11 11160
12 12134

po1997 #4231 2017 &2k &2 0 R F

SERGHIAT 487 1 121.630833

ANERS EHy i
O e mamn A
ki L] )

(m) ) (B) | (EHH) m) (#
5.35 (131 | 33 20110115 | 149 | 6.2
3.94 | 104 | 45 20060204 | 1.37 | 6.2
459 | 13.1 0 20050304 | 1.22 | 6.1
3.43 | 6.9 11 20130406 | 0.99 | 6.0
416 | 15.1 | 56 20110529 | 0.81 | 5.7
454 | 95 0 19990606 | 0.64 | 5.6
9.58 | 13.1 | 101 | 20080728 | 0.68 | 5.8
11.95|13.1 | 90 20150808 | 0.79 | 6.2
11.89 15.1 | 56 20100919 |1.04 | 6.2
10.13| 15.1 | 315 | 20071006 |1.42 | 6.3
6.39 | 13.1 | 56 20071127 | 143 | 6.3
573 1116 | 11 20121230 |1.59 | 6.3
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064 0.6~1.5(1.5~25 25%
INE | IR
R
14 | 55.7 371 | 59
2.25 | 63.6 289 | 5.1
6.36 | 68.7 216 | 3.26
148 | 735 11 0.68
32.7 | 61.8 509 |0.38
61.7 | 34.9 3.09 |0.23
61.2 | 322 442 |1.95
51.1 | 404 6.09 | 2.38
27.0 | 56.1 129 | 3.9
6.10 | 584 27 8.36
2 60.1 322 | 5.63
15 | 494 41.2 | 7.65
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» https://www.cwb.gov.tw/V7/marine/stat/cht/wave/46699A.html

2-27


https://www.cwb.gov.tw/V7/marine/stat/cht/wave/46699A.html

HA=ENCY]

Btk (%

TR EE RiEEEE | (19972017
124

104

Hin

F e B eaEE R 7 B EETH
mm EETHER FETHEER

TEEFEEHTEE s mE (1597-2017)

70 =

2
|

20

10

@_rrr{—LW‘l—h—L—errL

2 3 4 5 [3 7 [ 9 10 A 12
Rtz

FExcBiE R SaEnd T~ B EEaETH
B DEn R 0 EBSRANE 15 2R RPR i AL RER

-'E'“%Fi Kk @

L%
W 2-16 FEF

kB F $e-F -3 https://www.cwb.gov.tw/V7/marine/stat/cht/wave/46699A.html
7

FLEHE 1097 423 2017 & AV R 3 B3 F

2-28


https://www.cwb.gov.tw/V7/marine/stat/cht/wave/46699A.html

F 2-13 £ A FkEEp 2010 #4232 2017 & ok & 7 b g A4

HIVEEER - Z2RRERT & © 121.140000 4EE © 22.722000

BATER S g T eSS ME L
Atz %ﬂ B o WE | SRR i% I $m(ﬁﬂ515ﬂ5 AR
RE FEEA i 0.6 2.5 K

(m) (%)  EHFR) () INR | IR |

() (m) AR R
1 3801 | 4.60 | 11.3 | 101 20130114 | 160 | 64 | O | 461 | 49.6 |3.83
2 3889 | 3.21 | 10.8 | 67 |20130208 145 | 64 | 0 | 61.1 | 364 | 2.42
3 |4416 3.27 104 | 78 20160310 1.31 | 6.2 | 0.28 | 704 28 | 1.42
4 4771 340 |12.1 | 78 20130407 |1.03 | 5.9 |7.42 | 814 | 111 |0.42
5 5026 | 4.10 | 15.1 | 123 | 20110528 | 0.86 | 5.6 | 25.1 | 67.4 | 7.28 | 0.57
6 |4750 | 3.46 | 9.4 | 168 20120620 0.81 | 5.4 |40.7 | 52.7 | 5.71 1
7 4788 12.08 11.6 | 168 | 20160708 0.94 | 5.9 |42.1 | 43 10.7 | 4.28
8 |5057 | 9.02 | 155 | 78 | 20150807 1.05 | 6.2 | 351 | 464 | 125 |5.85
9  |4861 15.87  13.1 | 112 20160914 ' 1.21 | 6.3 | 29.5 | 49.2 13 | 7.57
10 | 5588 | 8.47 | 16.0 | 90 |20141011 | 1.69 | 6.6 | 3.62 | 45.7 35 | 156
11 | 5260 3.88 | 11.6 | 146 20131101 | 1.60 | 65 | O | 453 | 50.6 |4.25

12 5043 | 4.28 | 104 | 67 | 20131226 | 1.81 | 6.7 0 30.1 59.8 10.1

A

o HE RSB TE , TRESG - TEETE R SR E PR

FA KR ¢ & f %R P e-f i3 https://www.cwb.gov.tw/V7/marine/stat/cht/wave/WRA007.html
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2215 ARREGALLIE R P T B EERIPA T LR 2
X U EE Y T g

AR | H /N2 | B SRRz AT R A | H AR | H /NG 22 | H S22 e R AR
(AR) (AR) (AR) | 2E5UE | (AR) (AR) (BR) | 2EE
1.9182 0.7990 1.3586 [FEahfEL| 45572 2.9874 3.7723  |E/KE
1.9202 0.7988 1.3595 |Bkzh 5.0960 3.3882 42421 |50%0
1.9542 0.7922 1.3732  |9ERI 5.1226 3.4148 4.2687 G
1.9850 0.8042 1.3946 ER| 5.1242 3.4306 42774 [KHDEL
1.7526 0.5156 1.1341 |WERO 5.1018 3.4172 42595 [KZHZ
1.7072 0.5034 1.1053 BRI 4.9182 3.3350 4.1266 |(&FEIRL
1.7112 0.5164 1.1138 |EFHEL 4.8448 3.2958 40703 |HAEREL
1.7124 0.5320 1.1222 |[SHE 45740 3.1358 3.8549  [PHRAIEL
1.7332 0.5858 1.1595  [F[/NJERLT) 4.5294 3.1058 3.8176 MR
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TORI, POM Model, 1500UTC 07/11/2009
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TORI, POM Model, 2100UTC 07/11/2009

Current (m/s) at 0O m
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TORI, POM Model, 1500UTC 07/11/2009

Current Speed diff. at 0 m
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TORI, POM Model, 2100UTC 07/11/2009

Current Speed diff. at O m
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F#4E4p : Karambas, Th. V. (2012) Design of detached breakwaters for coastal protection:
Develpopment and application of an advanced numerical model, Coastal Engineering.
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#e(s) B F R (X,) AR T LY B4 (Dy) K (B) ~ AR
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B = Breakwater length

@ G = Gah width
Q}» X = Offshore distance
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TR 4E 4P Frihy et al. (2003) Environmental impacts of Baltim and Ras El Bar
shore-parallel breakwater systems on the Nile delta littoral zone, Egypt
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Jaywick, Essex
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Shoreline response behind nearshore breakwater (No tides)
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