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ABSTRACT

The inappropriate discharge of vessel ballast water results in the dispersion of
non-indigenous species (NIS) into a new habitat well beyond their distribution range,
endangering the human health and causing serious economic losses. The International Marine
Organization (IMO) adopted “the International Convention for the Control and Management of]
Ships Ballast Water and Sediments” in 2004, and some countries have also enacted legislation
related to ballast water management.

In this study, with the findings of previous three years, we analyzed and compared
additional laws and regulations from other countries, and explored the current international
trend for ballast water management implementation as well. We analyzed the laws and
regulations from Japan, to construct a complete image of ballast water management legal
system in East Asia. Conducting an analysis of the current situation of exempting ballast water
management in the BWM Convention and foreign legal system. Also through the analysis of
ship transport routes, the paper discusses the shipping patterns between Taiwan and China,
which can serve as a reference for the future ballast water management strategy. In addition, a
case study was conducted on the invasive species found at Kaohsiung Port, the largest
commercial port in Taiwan, to understand the future response.

The achievements and subsequent application of the results of this study include: (1)
Providing the ballast water management practices from other countries and suggestion for
implementation; (2) Through the BWM Convention and the case study between the United
States and Canada, it was learned that the exemption of ship ballast water management should
have the prerequisite and environment. In the future revision of the relevant regulations of
Taiwan’s ship ballast water management, can be used as a basis for screening and indicators.
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Ep _— 2009~ | 2011~ | 2015~
Rk A
(Cap) t 2010 2014 2016 | =2017
(C.D) :
3~
15500000%3 D1 D2 D2
<2009
3
< 1288?m?r> D1 £D2 D2
=>2009 <5000m* D2
2009~ 2012 >5000m? D1 £D2 D2
=>2012 >5000m* D2

D-2 Regulation - Ballast Water Performance Standard C|assNIK

BWTS Installation schedule in accordance with Res. A.1088(28)

Case 1: The Convention comes into effect not later than 31 Dec. 2016

Constructed (= Keel lay) | Ballast Water Cap. V (m3) | 2016 | 2017

| 2018
1500= V<5000
Before 2009 SVa
V<1500 or 5000<V
In or after 2009
but before effective V<5000
In or after 2009
but before 2012
5000V
In or after 2012
but before effective
On or after date of entry into by the completion date of the
force of the Convention All vessels

construction

Constructed (= Keel lay)

force of the Convention

Before the date of entry into

force of the Convention

On or after date of entry into

All vessels

Case 2: The Convention comes into effect on or after 1 Jan. 2017
| Ballast Water Cap. V (m?)

2017 | 2018

by the completion date
of the construction

31 : by the first renewal survey for IOPP Cert. following the date of entry into force of the Convention
32 : by the first renewal survey for IOPP Cert. following the anniversary date of delivery of the ship in 2016

B12-2 IMO;i-3% 2. D2F 4% 8]
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ABAE AR 244 | 58 18 8 157 | 439 | 924
R& % 27 4 3 6 | 40
R & B 1 1 4 6 7 |19
R & g 1 4 1 2 7 |15
R & NER 7 1 6 55 | 69
B & 13 117 | 130
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% 3-32014 & £ gigiBdpda gk G ¢ WK Gk T B BRSSO ()

2014 i
o E|dAn S RE TTERARE LY BB RE Bk
BALE 1 1
R&LM 1 67 4 5 39 | 116
Bk & 5 1 4 10
RLR & 2 12 | 14
B L ks 6 24 1 9 40 | 80
B fitr 1 7 78 14 | 165 | 265
B LBV (RIE) 18 2 16 36
BdHic 1 1 1 3 5 11
R %458 9 2 20 | 31
B A R 2 28 50 1 11 43 | 136 | 271
R &g 1 1 1 3
B A #@a 1 1 1 273 | 276
B 3 2 8 13
D T 24 2 17 | 43
DT N 2 5 7
B4 2 2 1 2 7
wRY T 5 1 6 15 | 27
R AR 1 1
KR 3 26 | 1,034 |1,258 | 97 |1,803 1,222 | 5,024 (10,464
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. 3-42014 & 4 sk B Apda DUE B 5 0 B enib v 3 Bk it ()

2014 &
frl i |dAR| S RE|TTERARE E 7B BB Bl |k 2L 5

ralo0 30 39 2 411 | 67 | 391 | 940 8.98
La| 0 0 0 0 0 0 4 4 0.04
Dk 1 70 30 5 10 47 | 212 | 375 3.58
2 0 2 31 0 8 19 30 | 90 0.86
ZH#kl O 0 0 0 0 0 10 | 10 0.10
LEk| 12 2 312 | 17 | 192 | 93 | 311 | 939 8.97
R ol 0 0 2 1 19 9 32 0.31
#L| 0 130 | 312 0 197 | 58 | 606 |1,303 12.45
iwE| 0 647 | 179 | 48 | 569 | 345 | 1,142 {2,930 28.00

|l 1 29 12 0 1 11 20 | 74 0.71
R&| 2 38 | 184 | 11 | 108 | 87 | 886 |[1,316 12.58
®E 0 3 7 0 0 2 8 20 0.19
#¥® 0 2 32 0 5 12 34 | 85 0.81
Aal 0 3 22 0 0 0 18 | 43 0.41
A5 9 78 98 12 | 301 | 462 | 1,343 (2,303 22.01
B¥#| 26 |1,034|1,258| 97 |1,803]| 1,222 (5,024 (10,464  100.00
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% 3-52015 # 4 B da g ik 5 ¢ WA nif v BRE A

2015 &
FAR|EFE TERARE SV B(FR2E Rk
LSS 17 31 4 | 402 | 70 | 375 | 900
LF R 1 1
Lk pRR(F ) 2 16 2 2 7 22 | 51
NI 1 3 4
LA F 5 64 9 26 17 | 210 | 327
Lol s 1 1
NIE D 12 1 8 1 |22
L g 5 1 4 10
NI 8 9 3 9 4 | 33
LR R 2 2 3 8
TR t 2 10 5 1 18
S=d 1 30 2 19 33 | 86
% ik 1 8 8
Rl 1 1 1 3
LEEk A 11 100 4 11 | 126
LTI 66 4 4 46 | 121
LG R 32 3 8 9 | 52
LR i 1 39 10 4 16 18 | 90
gk 1 32 1 7 9 | 50
LERE 7 0 4 | 11
LR R 24 1 9 28 | 62
L FRGE Tk 63 10 | 44 75 | 192
s el 7 54 5 51 | 117
i1 Ry 9 1 6 | 16
I gRAEIT 10 1 2 22 17 | 58
A GRER 7 7
PAL R L 1 0 1 5 7
PR EE 1 1 9 1 12
% B 144 | 80 22 | 167 | 499 | 1,227 (2,148
ABH W BT 2 2 4
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% 3-52015 & £ &g dpda i B 3 7 BF ik v # Bl ()

2015 i
frlm| A ¢ RE TERARE LY B P RB Bk
A 1 1 6 2 |10
Azt ik
R “ “
L 1 4 28 2 5 12 37 | 89
FLE L 1 2 3
AL g 1 101 2 1 |105
L ke 39 3 6 5 | 53
AL 144 | 207 147 | 35 | 675 |1,208
] 3 3
BN 10 5 | 15
el Ny 3 1 9 | 13
SN 5 o 8 8
ES U3 6 1 2 9
TEBEFREW 2 1 1 4
AgiE 4 i 1 1 2
g L 2 2
igE T 7 6 2 2 | 17
AgAE Ao 24 68 1 1 8 85 | 187
iwiE B 5 1 1
B p g 1 143 | 25 44 | 443 | 168 | 539 [1,363
imiE B At 68 2 36 2 11 {119
g d 96 12 22 9 7 | 146
e Rl 1 299 | 70 27 8 140 | 449 | 994
AHE AR 6 6
AREH B 1 1
BE A h 1 18 6 2 2 |29
R & B 15 1 11 7 | 34
R & 4 1 7 4 3 |15
B A e 1 12 1 62 | 77
Bdim 1 1
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% 3-52015 & £ #:eiB dpda i B 3 ¢ BF ik v # Bl ()

2015 i
o E|dAn S RE TTERARE LY BB RE Bk
N o 21 99 | 120
R&LM 1 62 18 2 35 | 118
Bk & 41 | 4
REFN L 1 2 11 | 14
B L ks 2 21 2 8 32 | 65
R &R 1 1
B fivr 1 3 4 152 | 37 | 142 | 339
BRAAN(RE) 0 21 1 10 32
Rdgic 2 1 3 1 3 10
BAE Y 1 0 1 1 3
R %45 g 0 0 6 2 15 | 23
B A R 15 60 1 9 66 | 102 | 253
B g 1 1 2
BR& Ao 1 8 408 | 417
B 2 6 8
B 2 11 4 26 | 43
DT N 5 2 7
B4 3 3 2 8
D A 6 1 3 10 9 29
B 29 | 1,089 | 1,202 | 124 | 1,823 (1,337 | 5,029 (10,633
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% 3-6 2015 # 4 gk dpda N ik 5 ¢ W ik v o BRE AR ()

2015 &
fol k| d AR S RE(TTER ALRE L7 BB 2B Bk &2 B

ralo1 17 31 4 402 | 70 | 375 | 900 8.46
Lg| 0 0 0 0 0 0 1 1 0.01
Dk 1 85 57 4 35 54 | 242 | 478 450
2 1 1 30 0 2 19 33 | 86 0.81
Xl O 0 0 0 0 0 8 8 0.08
gk 9 2 300 | 12 | 179 | 121 | 275 | 898 8.45
Pal0 1 1 0 1 10 6 19 0.18
w1 148 | 276 2 299 | 61 | 722 [1,509 14.19
iwE| 2 638 | 178 | 72 | 516 | 330 | 1,102 |2,838 26.69

| 2 18 28 0 1 17 12 | 78 0.73
R&| 3 30 | 182 7 215 | 131 | 965 |[1,533 14.42
B0 0 7 0 0 2 6 15 0.14
¥ 0 2 20 1 6 19 39 87 0.82
Aal 0 3 10 0 0 4 14 | 31 0.29
A5 9 144 | 82 22 | 167 | 499 | 1,229 |2,152 20.24
Bk 29 |1,089|1,202 | 124 | 1,823 1,337 | 5,029 {10,633  100.00
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3.3 4, 4§ (Flag State)

PRRA A TEET B - S P B A i da B AR S b B
j 2 i #érr’%%%i iy B i BB AR S B T i

A ’p%ﬁ‘iﬂm‘«i” L7 & "*}%\FTP > x“&;fm_, ~F OB )%\,% B fo
P REFRSFULNBEE L P E A B2 R R REPRE - A R
?ﬁ%%%ﬁiﬁ%ﬁﬁﬁ@@f%g%ﬁo@%§ﬁ§lﬁg
(International Transport Workers’ Federation ; ITF)J5 d 4 7% B 245 4a

SR L S R ey ST AL FY-F 1
’fﬁ Fﬁ? Edr kTR R E LY AER > £ 37 5 2016 & ITF fexb 2
% 135 B A E R o

% 3-8~3-10 7|4} 2013~2015 & > d |TF =% 2_ 4§ & 453 & & 5
fid ¢ EE T %ﬁﬂﬁ'“ﬁé@?l%%%*v?%?ﬁ“ﬁg@lﬁ?&%ﬁLL Bl e d £
3-8~3-10 ¥ 11§ 1> e 2013~2015 & ¢ F & 0 @ A4S R vt b
= ~i<15';£€f5€’ PR T kedpdgai iz Az - o HE 2 uT £ 8
L P R D= :-”a%:—élﬁxé iz XA ER Y LT £ 5 R
EAEST 3T 2 E;Ki’giﬁ Bt w Ay 540 cn50% 0 i I 9 1 17%
A EM AL DS BEFEE O 8% £ BT AT E’J’J’fﬁf@‘%ﬁﬁ%
&k”%u B ABRBELY B EHZ o Wz BT
EREEAAERD M EEET O R v ARG T - B ¢ RE T A

KEZ B2 - o

% 3-11 A3 3 2013~2015 & #75 d ¥ Wk vk adpdg st 2
Hod Y mJEendpda st b s 4w 5 2013 # ¢ 38.83% ~ 2014
# 61 42.63%7 2015 £ 4437% > EEorF Ed ¢ WB T I A E- B
#ovoendas ? G4 41.94%E B¢ RIRE(F 7 A B)ehdnda o
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% 37 >3p 35 B 7 4082 B 7(TF,2016)

B (%) Re( )| Ba@E=) | Ba(?)
&b+ fe=
Antigua and Barbuda . Jamaica 7§ 4
Bahamas %5 Lebanon ® T e
Barbados = b3 Liberia LR =
Belize P2 27 Malta 5w
R . e
Bermuda (UK) . Madeira BEEL
(E)
o Marshall Islands | B 5 f 3 §
Bolivia wAla ,
(USA) (¥ ®)
Cambodia ® i F Mauritius W2 g gt
Cayman Islands B ES Moldova BE SR
Comoros FLAE R Mongolia 5
Cyprus B of BET Myanmar 7wl

Equatorial Guinea

Gkl

Netherlands

Antilles 27
2 RE »
Faroe Islands (FAS) ) North Korea M 5E
(R4 )
French International Ship Register PERCS|
) Panama T £5
(FIS) (R"% 45 )
German International Ship N Sao Tome and L I 0 5 S
Register (GIS) (R % 45) Principe oot
Georgia ik St Vincent B A
AR A o
Gibraltar (UK) B Sri Lanka S
(@)
Honduras Z ‘]‘B’K:}i,i%“r Tonga i 4¢
Vanuatu g7
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% 3-8 2013 & ¢ R k4t T 4 48 2 bk

2013 &
FoT B | AR | FFE|FEE | ARE |29 B | F28| 8
= s 5 1 8 17 2 31 42
T £ 5 22 317 82 22 396 | 393 | 1,077 | 2,326
T EE v Hg 1 1 1 53 6 120 | 182
PR 1 1
ERLELE, 2 3 5
- 8 2 18 22 50
* 6 1 7
Ry R 3 1 2 3 8 17
B fEg 14 3 26 3 46 16 174 | 282
5w 1 3 3 7 5 52 71
B g 1 5 16 22
B BT 1 1 18 7 78 | 105
o A 26 64 90
g R 9 9
3 50 2 52
) 4 91 95
iF v o 7 4 2 27 109 11 557 | 710
L S 42 338 | 141 39 682 | 518 | 2,306 | 4,066
b7 4y 48 R
" ol (%) 040 | 322 | 134 | 037 | 650 | 4.94 | 21.97 | 38.75
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% 3-9 2014 &7 R kA BT 4 4 2 s

2014 &
FoT B | AR | FFE|FEE | ARE |29 B | F28| 8
5 3 8 1 10 5 54 81
T £ 5 10 256 78 11 316 | 272 | 1,000 | 1,943
TR+ T E g 22 5 100 | 127
ERAEaE 4 4
P2 ¥r 3 1 5 17 29
=R 6 1 7
R A 1 1
Ry R 1 1 5 5 12
BREEE 7 36 36 23 184 | 286
5w 4 14 57 83
B L 3 19 28
B BT 3 1 17 1 139 | 161
B2 o 13 13
qRR 14 14
5w 34 12 46
R 7 5 68 80
iF v o 7 1 5 31 1 53 8 513 | 612
L S 11 282 | 167 14 485 | 371 | 2,197 | 3,527
b7 4y 48 R
" ol (%) 011 | 269 | 1.60 | 0.13 | 463 | 355 | 21.00 | 33.71
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4 3-10 2015 & ¥ [ dkdp B3t w4 452

2015 &
FoT B | AR | FFE|FEE | ARE |29 B | F28| 8
= P} 1 1
= s 5 1 1 13 2 22 16 52 107
v £5 5 67 51 22 231 273 | 895 | 1,544
TRtz bt 28 3 1 22 6 51 111
PR 1 1
EAEsE s 3 3
P2 ¥r 1 7 19 27
R0 5 3 8
B RR 2 2
%% 6 1 2 2 9 20
Bl 5 10 34 41 18 211 | 319
B 2 1 2 17 11 97 130
B g 4 6 15 25
Bt BT 3 17 2 142 | 164
B ok 1 1
L RAY; 12 12
v 1 16 10 27
N 28 3 1 72 104
A 1 1
R 1 10 30 60 23 428 | 552
LN 'S 14 154 | 138 26 421 | 382 | 2,024 | 3,159
AT A A R
" ol (%) 013 | 145 | 1.30 | 024 | 396 | 359 | 19.04 |29.71
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# 3-11 2013~2015 & ¢ B k4, 3t ¢ R4y 45 2 4b=t v b

MR Y RET DB R ndsdgt b

ER| kg BT sl | B MR | ()
2013 10,494 4,075 38.83
2014 10,464 4,461 42.63
2015 10,633 4,718 44.37
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RFTRIEE B

A R T REAL S BT T E R ¢ BN EIRG KN A i S

FAALE BATRPRAG KN B e A S RASE R E T R
7 d Fﬁﬁ%fk» Eew e d 33MFRT UFR D P WBE T ken
dpda Sl P R AE A BET BT A ko et o 0 B S dpdade
Tl b RB v P AR B TR ERE L T & X
Bco Ao 3-12 -

d % 312> 2o g TR bug 2072 kP 0 PP RIA s 00
A BB TR S 1602 ] 400 o SfrpE AL X F - X R
TE Do Hepd B A R B4 22k 500 R3] 1,200 2 0 HdR
R A V=2
4 3-12 ¢ RS A BT 3B B2 TR X e
Bro | HERGL)| X Bro | HERGL)| X
% % 340 071 |B 4 @a | 337 0.7
B 373 078 |B & #4%| 360 0.75
ARiEE 166 0.35 A G 371 0.77
iEdm | 220 046 |[AB Lineg| 198 0.41
imiE B4 256 053 |AR &R | 408 0.85
AEARY | 170 035 |R 4454 360 0.75
AgE A Y| 163 034 |[RALE| 320 0.67
HHLE Y| 340 071 |B &34 | 376 0.78
AL %A | 518 1.08 "‘liﬁ ® 879 1.83
! 606 126 |Batis| 708 1.48
Aasc | 592 1.23 T 734 1.53
Pz g
X2 980 2.04 . 1,148 2.39
Lk F 5| 899 187 |E®F | 1,102 2.48
Sidop | 888 185 | ®+d| 1,043 2.17
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3.5 43

ipda F1E R e b2 R 72 ks s m g B AL Sgds dasg
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%p ¢ Berdyda 3] (2013 E )

) A
8%

=i
3%

wORED w AL o« OREEAL e AR o« SRR = BCAT e FREAG

Bl 3-7 2013 & kp ¢ R®E 4y 4a8E A" &)

kop ¢ B e da2E ) (2014# )

SR
5%
T S

4%

wORAT w HA = JHEERD e EfE o= ST = B = R

B13-8 2014 & % p ¢ B & 4sdasga 0t o

%op ¢ By 4a3pA) (20154 )

wORAT w HAL = WA e Efn o« GHEM = B e R

B13-9 2015 & % p ¢ B & 4sdas57 0t o
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3.6 & AlEa B

d 2013 & 7] 2015 & & Alinsl »|B 3-7 2B 39w — B 5 ¥
Rgvdpdasd ¢ MAFREABI B oaprier L8 2
AU R AET ﬁ&*%’EEP\#W@""%%%‘?i‘¢]‘€~27%~éi}€>
BT 23% > R AEE BET N 12%5 Y RiE T 4 dg8t B S
Gz BRI A G B P RPN R Aie LB
UL IRRUE AR IR LR DR - S E B
P Ak g BT ¢ 22013 £ 3 2015 G S w - B LY

BB o 4 s W G B 2k 48% ~ Ak 17%% ¢ %k 11% 0 @ 97
AP GBS PR G R AN T B R R d T Ad PR

BT ke & i £ EE INE T > 0 BT L Bl F R N BB o

#E
0.62
TEEEFHD
A ® RE0.70 0.13
W& .32
0.01 R
3.24
T
8.42
L4 5 .
b 0.03 & iz 0.42
0.01 .
11.29
A 17.38
WE - 5800 @®
27,52
B% EE L% 14.299  © Fo % 0.60
0.62 % 5% 10,400 ® ik 1.26
® T 27.27
P 0.13 Btk 48,079
P31
0.30
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A 17.23
sdbi 9.88
‘*‘I’;ﬁ» 11. 68 Fofid 0.25
B 12,02 E## 0.93
F3% 22.01

a%f“l 0.19 & 48.01

B -5 57 lﬁ]:ﬁ‘—"#’pﬂa R EO=T o NP R E B (B )ant H(F FIRA)
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EEH 17,14
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