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ABSTRACT

The Atrobucca nibe, commonly known as the black croakers, is one of the
important fishery resources in northern Taiwan. However, in recent years, conflicts have
been aroused by using different fishing gears from fishermen in the Jinshan and Tamsui.
And it would cause a lose-lose situation due to the collapse of the stock if there is no
proper fishery management.

Therefore, this study aims to not only protect fishery resources but reduce conflicts
between the two parties by designating marine protected areas through Marxan which
characterized by its widespread usage. Materials and data such as peer literature,
hydrographic survey reports, fishermen meetings records, and guidelines for planning
marine protected areas have been collected for further uses. In addition, the catch logs
have also been asked to fill by fishermen in Jinshan and Tamsui District. Marine Protected
Area (MPA) has been designated following the international guidelines e.g. compact,
connected and well-defined, and the well-functioned ecosystem and development of
social economy have also been considered. We used fishery effort as the costs and CPUE
as resource abundance for Marxan parameter settings.

The results show that the effort and resource abundance of longline fishing are
located at the junctions of the 1st, 1st and 2nd, and 2nd and 3rd quadrants; and on the
other hand, the effort and resource of gillnet fishing are mainly located in the 2nd quadrant.
The MPA is preliminarily designated in the area between 25 © 19.8'-24.6'N and 121 ° 24'-
27.6'E for higher ecological diversity in rocky sediment and richer croaker resources.
Regarding fishing management, The MPA will be classified into core and buffer zone,
and it is recommended that all fishing methods are prohibited in the core zone during the
fishing season, and environmentally friendly fishing methods such as longline fishing are
permitted in the buffer zone. For the impacts of fishing, it was estimated that 12% for the
longline and 32% for the gillnet. Further communication and negotiations with
stakeholders are still needed in the future for a more comprehensive designation of the

MPA.

Keywords: stakeholders, longline, gillnet, Marxan

d0i:10.6342/NTU202000330



kol - SN e 61— 31 B i
FER s S AT il
ABSTRACT ... s 111
e B A ettt ettt ettt et reans vi
] =SSP SRSTRSSN vii
B—F LTS P PR PPPPPPPPP 1
L B T o 1
L2 L B s 6
L3 L B BT 8
BT T 3 0 e 9
20 TR 9
2.2 FEF R E oo 9
F=F OSSR 12
B0 TEE B 2RI B A oo, 12
3.2 BB F]F e 12
3.3 JhEr TEEFEIT ettt 13
3.4 MAarxan B B o 13
B T B 202 oot ettt ettt ettt 15
B B T T ettt 20
G B R 21
FEH B <o eveeee e e st 55

d0i:10.6342/NTU202000330



d0i:10.6342/NTU202000330



*

*

*

*

*

% P&

R p R R T IR (IUCN)A E FE F 8 4] e 27
ARHEFEFRADME L R 28

PP TETE T LB i 29

BIZE B A T T T TR TN i 30
FTAF £ L FH R E B R A4 HH, 2017- 2018 o i 31

TAT ELFHIAEBRALITE XH, 2017-2018 0 i, 32

She

it

S L PR T A E H BB e 33

FEEEFHREDETERT AV E BB s 34

AFCALREFEPESSHBEDREIRAET A 35

Vi

d0i:10.6342/NTU202000330



¥ ¥ 5 H5 H H 5 H H H H

)

¥ ¥ ¥ 5 5 H =H

1 F2 5 SR ARB] cerveerreiesteetesse sttt bbb b s sa st bt s i e B okt b 36
2 F 3 A (A)E UL (B)A R AT ot 37
3 aBmE Y B0 A FEHRIE R 2017 F e 38
4 150 Bl GAEBIEIER 2 2017 F s 39
5 4B B AFEHREE 1 2018 F i 40
6 T4 Bl o GFEBRE R » 2018 F oo 41
T 2t B4 R i E IR E L B e, 42
8 T4 2 P E TE A W Bl oo 43
O AIRABBHRKFTRI(AE FRIE AFE 2 2017/8/15) v, 44
10 AR5 5 5 EEA G AHGEE X FRIEBRE > 2017/8/15) e, 45

B R ELYAE-FTAHARREZ ATHE- (AY 4 ERBFR®EROC
¥ABETRARAFRD)Y A E - FTARREARTHER ..o 46
12 flpt2$+ 2 -FRBAZ ATER - (AY 4 ERBFT RSB AE RO
¥ARETRARAFRDY A E - FTARREARTHER ..o 47
13 Marxan # #8 % 3518 % S8 B35 2 050 0 i R %8k BLM=0- 10*.....48
14 B 25 4R LB RRAET A > B R 28 BLM=0-10%....ccooonvnno..... 49

15 Marxan #0488 & 5 8 F S 89t 3t 2 S &4 F 05N 0 7 58 BLM=0-10*.50

16 FL S ENPERET AW » ER 28 BLM=0-10"....ccccooevrnnes 51

17 F AR EFHD (AR T (BT 8 o 52

18 BB AR A I THZE T B 28 oottt 53

19 B EH R E AT AL WE e 54
vii

d0i:10.6342/NTU202000330


file:///C:/Users/natra/Desktop/碩士論文/碩士論文文本/修正版.docx%23_Toc31562963

2% B3

AEET B IRE G e 70% 0 H A ARALR O MaEE d > RIS Rk e
% R # 2% (Food and Agriculture Organization of United Nations, FAO)2018 +# cf.s
FoOBERE IR 32 R4 TS 20%hE e B TR VM E L REF R ¥
(United Nations Development Programme)2012 & eh3iit » 42iF 5 A v K F &5 0%
7 Fﬁ?iiﬁ%ﬁu BEFFOHALBIEHAGFLFOER Mo REF I A K E
FHHE A ZEBHOREERBPE S BEL D BB FrA P R
thde %~ e BUR @}iiﬁﬁ oA 2 AAE D BT AT
P23l 90%ha e XN 2B B EFRFH  BEREFT R ik
BH(FAO, 2018) »

BO0fRAT R B 20 KA RER L BAnEARA F g B R D
RAL EAR ERAEZNZ AP 4o TI A M 7 1982 # A o
NFMAZE A LBR A FE R R W FLFIESRE T, (Agreement for the
Implementation of the Provisions of the United Nations Convention on the Law of the
Sea of 10 December 1982 relating to Conservation and Management of Straddling Fish
Stocks and Highly Migratory Fish Stocks) » 7% 2& = " /g % ¥ 3L s - 2 48 17/ jL H
- AR I B R TR~ A fi % S T (ecosystem-based management) 2 ;% ¥
% B .4 (marine spatial planning) =% 4 &2 & ‘& (Trew et al., 2019) - H ¥ » /& /X %%
% (Marine Protected Area; MPA) it 5 — f& % B 43108 11 & > AL 5 iR s %
4 % 5 (Kleinetal.,2008) ~ ~ = A& 2 & & (Oldsetal.,2012)% &% ¥ F h-A
FA* Bg ARG s 2 (Lesteretal,, 2009) > s @ S BB~ 2 B k222 4
¥ 3 0 E R P (Halpern et al., 2010) » 4233 5 &% & %5 0k 4 2L #(Giakoumi et
al., 2018) -

1.1 A#E%ER
R E B AR
AR REL P EA > R 208 Rz 2w H A B ET REHER S A

PR LBINAFETRZAEP 23 &~ 227 B F]gt & 1950 F] 1960 & < [F » /5%

ey LA B A iR B A5 o (B RE R PR A & 1962 & 2R 0 e A
1

d0i:10.6342/NTU202000330



( The World Conference on National Parks) B *% B 7 =t i = & 3 (Kelleher and
Kenchington, 1991) = 1972 & eh% = E& A B 7O F < ¢ > BhebM A58 @ L
P TR IR R FIP) ik g o P EeRBE A T RS (FREERE R
B2 B E & RF 2 5 ) (Ramsar Convention ) 2 (R A < it frp RE A 2 5)

87
2 R5- 9

2_ % % (Kelleher and Kenchington, 1991) o %g{s % 1975 & > B3 L~ s i
7 OB EE RS E S - B < A (large-scale)is i RE % 0 H &
345 4400 T3 22 > R T R A RER ) FlE S B TR

N
IS
B

‘.3;
dp
W
3

A E R % 242 (Day, 2016) - 1982 # > R p 2R F R %7 F B (International Union
for Conservation of Nature and Natural Resources; IUCN) #4327 % = &£ | B 7
Bl g o 2 dR (R e AR ERE R P H frF K 4p 2 ) (Marine and Coastal
Protected Areas: A Guide for Planners and Managers) > 3% #;] Bt s oA
FEFOFE? L3 EEL R T GE R B * s EGEE 8 B (Kelleher
and Kenchington, 1991) = 1983 # » Z & B # ¥ ## & ~ * 2 & (United Nations
Educational, Scientific and Cultural Organization) & #& 53 P! 27 5. (Minsk)¥4#%2 7 % - &,
ER2PFERETR S € o I gk 0 A PRI A b B R R L 0 fj‘u{
Po B ~BHRE IHANRY FE LG NERERR F R LS Frfoik g R
Al 21992 & > JUCN fe4& p iyt e 2B 7S e B AR T FIEFER < § -
T g ts A2 edte#i(Caracas) (T3t 3] » L E DI 4 5 B HIREE T
FLLZL A~ T i R AN A pead ERE R 2 - jE s piL
A TR ATRE R DA SFFIR 0 T 1994 Bs X IRE R TR G
A3 Ffsg o % 3 4 (Kelleheretal,, 1995) c T 4t » /3 FFE FhTKE L ©
EpE 2 o A B RRS MR A B SRS B 2 AH I o ML B B B
AEEERRKERE S {5 2 aniEiR o ¢ ZHRBERERR S REE R
B AR F IR 0 2002 # 3 3k B 4% € (World Summit on Sustainable Development) %
2003 £ %I BE R OFA EFFERMERBFFREFE SRR 2ZELPE > T A
2012 Ea a3 X REFR SRR oA 4 F F M o 5 (Convention on Biological
Diversity; CBD) ** 2004 & & & #% 41 2012 & % 313K 10% 7% ¥ i % 2 23R p
Lot PR 2011 EpFe R LA RREZE R RSP EDELARERT K (E
P E) B R EH IR T 2020 & 22013 £ 0 ¥z ERESEFER S ¢

2

d0i:10.6342/NTU202000330



(International Marine Protected Areas Congress; IMPAC) 5 & 4L€ & B %% % 4%
ﬁ-}i’]‘l-}(\.”fﬁé%\; <<"é;3'["5 %%'——>> if;—"-——[%!:.ﬂ‘; ’}’*:u I e ie B 2020-& ’ "+ l—'ﬁ

o
A

FI, hRPITRRET] 10%AFFER - L L2 BRI PR BEEE
Feom A X EET2Z PR T A2015 #E LR (AP aE R o2030 & A
FESE) K2 HY TP 14 BT 2 A R EERET R AEFEAY
FEpTEEY A2020FE A BERFAREREZR R FEREFOREHET

0 1D Y 10%e A BT o

-

AEFEERFREIN FRAETBE TN T AHRL F B EER M
P 13955 & R %k 3 4L 3] ¥ (United Nations Environment Programme; UNEP)£' % i%
# % B¢ < (World Conservation Monitoring Center, WCMC) F #2881 » I 23k 5

F 7.5% 05 ARG B EERETR o

AEFERTEZE LN

Aﬁ&ﬁa{f@ﬁ%ﬁ%%,%gzkm%?%ﬁxﬁﬁaj%zk,'m

o

N
Fia
EIS
=
-
et
s
3
=
ff‘
c
@
Z
&
<o
o
O
=
N
ﬂt
Nud
=
.
ﬂ
(4«
sy
d
¥
B
F
?st
Bl
],h'
|

*ﬁwﬁﬁ)Wt“*mmﬁﬁﬁ%ﬁ%@ﬁ%Ir~%§@%%§ﬂw$ﬁ%*

o

WHEP L F o g RE I FET A K SIRIEE 2 L & o (Dudley et al., 2008)
BR TUCN 57 R AFEwRE; 2 FiEEn 2 2nfha 8 i LEF
PO ABRFERET OB R PR NP R REREFAEFRERAL
PR AIR P AERER SRR ANAR L BT 2 AERERET
- BR R RREPEL M ARBEEFETR LG FRERLE R REZ )
(MRS F2 ) (T 2 &5 FE2 ) (=2 A )(CkT
@ﬂ%%>%%éﬁwﬁgw>i<$ﬁ%%Mé>i%%%H£W%?B%?%F’%
A2 ERAERS L3 FM(E DRt AV gRATREFREFERA
Pl AP SEFERE SHARY FORASFEIL B Pe Rk S
Beke A ROLNEBI R EFR PR g AP R I A
oV REAFERBRMEAA AP OB R 1 oA RIS BFR D FIA AP
R ELARFEIIH N S H i ® B F o AFPI P L B bR R

BALTHE RSP CTELRY A TAR ISR R RERFER

-

xF

F AT

E

d0i:10.6342/NTU202000330



Fi“fﬁjﬁi%ﬂ:j\lﬂi%]?FAO\ﬂfﬂ [ _-1[’]511\[‘], - /\i?\:\'
E oM ANRERET G LA P TAREPEREE ) VA EALL DI

UNEP-WCMC %2015 & » 5 7 3 { Bk 7scdk ~ 4 B AR E < b o

RFEFREAHA S Lo FREFT A AFERZ AXFER LR G A
AREFROERET BT A o

geeb > @A JUCN Bk % A2 R AT F 12 p iR WiRj iz S Ap b2 e 2
FALFREBR FIP 73 ?'ﬁ#’%ﬂ!f TpE R G AR EEER g i
SIS TUCN & SRS s 747 L o 2 4 B Th ik g 3 R R F IR 72 & e
Tt A B2 A R E R R T F R R 4915 ) (Hortae Costaetal., 2016) o 3+ 3 3¢

BRLIVEr» MRS ER A RERAN TP RETA R F kB

AEFERSE
REAF > BEFEFTLAF2AEL L5 L5 R EEs -2 B S5
M2 L F A SE4 397 Z (Halpern et al., 2012; Spalding et al., 2014) o 3 12 fm3R 7 i k

AR RIT A G EREBEL AR R 2 R A S Rk AR £ TR
B % $& B /% A ¥ (Badie and Hoisington, 2011; Edgar, Graham J and Stuart-Smith, 2009;
Langlois and Ballantine, 2005) ; 3 245 % 2 2578 cf% € (Petrosillo et al., 2007) » &]4e

W~

o L R UE-EN 3 3-8 LR S R = AT oL R AR
B EF SR EE B Rt 2R s dria B s R AT R R
VIR RARFE PRy BORE VT Er A~ R B A AR Y
215 2 % & ¥ (Solandt et al., 2014; Taylor and Buckenham, 2003) -

A EEER DK

-k BEFLRT A L d A T (Top-down)gr d T @  (Bottom-up)™ 3%
B¢ LR W E AR AR RORFE T A EHE e o R NIRRT S 4 %
ﬁﬁﬁa#ﬂﬁﬁ%ﬁaﬁaa’uiuﬁﬁﬁjafﬁﬁﬁ,;%{ig + g
FRANEEEATA S P b L pUn s AT E B (Vega, 2011) 0 e B EF R R

BOFIFETHERS T A N0 ,T*u 241 & B % 4 e04- 2 (Giakoumi et al., 2018) »

\\\Xr

RAERERLE NG TS on R hilfAre FESRER L FIRLE

d0i:10.6342/NTU202000330



A R R R R 3 (7B A7(Sayce et al., 2013) o 1T H A R T AR ARE 0 o L
Top-down £ Bottom-up 3+t fix > JFiE L FFE 3 —“Ff R AR R BN F iR

2L(Jones, 2014) -

Rk B8l
5 #1992 & > JUCN g 3R X it w rn;}F, HRA > T L
= 3% (Systematic Approach) & 23] /% /¥ i3 % (Kelleher and Kenchington, 1991) » » ,T*u

AR TR BAR G AP PR S 4T %ﬁﬁ4ﬁ4@£&m$ﬁc°ﬁ
EhoRRFEAERER Y R OE T TG ig$+\mg'e?iaz
Fé?ﬂ'i P REE e ApE ¥ % 9§ 2 % (lanRetal., 2011; Portman, 2016) » ¥ % &

Az 5 A% L #1 E (Decision Support Tool, DST) » ¢ % DEFINITE ~ Marxan »
Zonation % (% 4) -

H¢ Marxan { £ R F LB X FERHRARLAELIE T R AS
HadtmEREn G AR T BEHGEREERERADETFHERT P gt
ER A AR RGP M PEE KT S EP ) F L b e 7 RN A F

Wis N FE F W4 M s 443 § (Channel Islands) ® 5% # o 01205 T 4] -

AEFERERG MR
«‘rﬁﬂirﬁﬁ@xﬁ'—é&—gi ﬁ;tﬂljl‘%f:]ﬁm;{l—ga_l ’NE'%'\%J’“* I;r',;‘:]:r?’ j‘i
PRI 0 S SRR LR B ERET P T BT F G sk (Juffe-

o

e

Bignoli et al., 2016) » #§ 2 7 % 3 ek % & PR 22 £

RO BRARARFILAF TR FES Decl gL R ERERL A ¢ (World
Commission on Protected Area; WCPA)# 7 — 1 FHILIE 4 ot 3= i ik
% ¥ 7% F (Dudley et al., 2013; Hockings et al., 2004) = gt #F » 7 § £ 3 55 34 4% 24y

(eIl ~ AL € SARE 2 50§ TR B p TR R E & (2 (Pomeroy et al., 2005)
G TR REEE TR ﬂ:‘i—iﬁ 5 o
LTS L&fpam iz E 0 » B3 IUCN 1 Green List & 4 > 2% % T‘a\f

F‘~
(8

%riékﬂyriﬁ%ﬁyrﬁﬁﬁﬂJir%?#ﬁyimﬁ@@ﬁ?%’

# 24 A 2§ e B8 § (IUCN and WCPA, 2016) -

d0i:10.6342/NTU202000330



12 P&
DR VS X

Fravd & LB HCORIE R A INAE R E

k‘\ﬁ

RER - Bk mRa R (FES
o) RN GHREEF O TN R E R AR e & ER S

(3% 25°20-25°28° > 5 & 121°22-121°35°2 & &%) o B #4184 ch R B 5 AkiR Y

ﬂ

60 F| 100 2 T BT ¥ v s A5k agp il B2 0T F B p B e S (AT e
mmyfﬁiﬁhﬁ%#ﬂﬁglkh%ﬁ%ﬁ#ﬁ@ﬁﬂ%@gﬁgm%@aﬂ

ﬁﬁf’) ’ /‘% EN Z:t\ﬂ' Fx f\! ,1-‘- ﬁ.‘t _}_/t’f“r’} é" %é ,\ ‘Q /,‘%Zé?\’&é ’ %’ié * 7 lﬁ,iﬁ‘?a&’/z{@
FHAT N AR A TR BRI AL TR LI T AT

ARG OR B E R E S F R RPN 2 R A R Y

2 filh 7R (AT B R0 2014) o

2ol A

2l x2S 20 0 L FE A4 Sciaenidae ~ 2 g/ Atrobucca ~ 2.
fffnibe > £ F L AT E AFE] > MAERANS > ML > RlH v A
FPEFIEH O CIMPREZRE B2 RN PHEFENTH LS
P A B IVRIFAH % o kg S R35(38 0 2019)

RHEHAFTLBAPEL TR L8 2T EFRHE R LB RAgE LA
I Bty Rt oY FARIZBA T RA S X AT SEMNI Y Wi
AiA 3

3R

TS

= 4 EE2 - (Matsui > 1951~ § 2 2000) 0 5 #F A 305 T o jp AT B

\\ﬁ

WA T (35 2019) -

s

i

p-]
%

SIS TR AR AR L EE R TR ORISR R R LIFR R
B 45-200 2% 0 A ZepaR Sk - XA R T FER S 2 4 BT Y <

SRLEFRE (R 0 2000) 0 ) 2 B P € R A OGE R (Matsui 0 1951) o
AR RGN MEEPFIPEALS LG 0 Ao g~ EE (R0 2019) ¢

LD & i
2l R ES NS ARERETIREHEHE T TR

#
a8
F=N
)
¥

il
e
>_L

6

d0i:10.6342/NTU202000330



T2 2 2R E R PR L 2 P RGEE N E ARG EMEIER
Wi AR EFARBRESTE SHMANAEIRIERATEL 36 P (R 2-
57%)(% »2000) 0 1235 5% (%

SHEeEE Y MEL AL AR E S 2 T F A 0 2000) 5 1 E jHE R
1978 £ if B % ~ F 4w 1993 £ *5 5 A F 4pWE>2000 £ (5P| B Az T 5 F ARV
T R PR AR B R A T R e k0 1520 & K iR RAES PR
0 A8 % (58 » 2008)

» 2002) ;

LAk

R AME @Y - KRRE SR LTS LAY EOa
AP RIRUA AP R HFESRREAIA A SR BETETR G
HER G R LA B 2 ARRE A A 2 e A F R T g AN (B E,
2017)0%1 PASESHES EASPEIC @Y FY b AP g (Oman)™ 5 € & i1/
FA P oL AR R LA AMOERT 2 Y R0 50 5 /ﬁ#?/ﬁl’;i@ﬂ
A EAIF 2 ovoh S WA G R E 2 4 B (surimi) & & X (minced)
(HosseiniShekarabi et al., 2014) -

AT 8 ARl

SEENE AT ELT N ALY o e d B L TRETIR
HER s SEFRE S HRTEERE AP E S ERBAR B ARG
SREP s ABEALE R R S REZ RA 2R o

SAEMAIAR LR S P B - BER KT 5 (5 340km) 0 gt PR
B RiFT a8 130M > & F T3 > L3 B F e A8 1
SERGUNE R A T TRl R TR R PR SR I R 8 b APy SR s R
gz FaR > 3 3 BRFFRGOE A SR Z KRB B ABREP GRS ILE
AR TR Rk 2 R PR R R T A SRS I Hd
i 1x1 (SRXFR)PHBNEFFEREFE > 2014) -

»]’_E'_"‘

*EE
= 1
T o

W
T

=h
A~

d0i:10.6342/NTU202000330



1.3 »Z Bn
AT @Y - PRI BR 0 X RS Ak E R A RER IR
8 Marxan > i€ {7 ¢ B {02 s F R RPN A FRERLIATY 0 B R K

TRTEARR NS > T IAER(R D) -

d0i:10.6342/NTU202000330



-7 HEgE3i3
Akt

&

2.1 P

v

TEHFE 2

RETE A 2017 3 2018 £ 7 B AATA D KR BIREE £ LT E 0 R
ERAALBERFBEPZALL BEBPNF 7 ITES RS ITEERT sk
(W)~ P B(TIedp) s d4a2 A R EPLEEERE *ﬁf TR TR
PR Bt L RAETIE M A FERT R B E R R RERIR S £
Teob § HARBZRNAEBR Y AEBE) WG S ET R WA A R F Bl
BooT 12017 A ALl 140 ) 8 a0 H 2 9ub; 2018 iAot |

AN K 64, B3 T M4 5) o A BE 2017 £ o fla 147 R~ wBE
493 SEAR 4 0 2N WK 640 3E4F 4 2018 £ » Dl 82 3EAF L ~ 1 B4 SI2 AR L
BIHE 594 EAFE 0 B E R E 1,234 AT A (R 6)

Vil Wl ]

R o AR SR LPEE t%‘%awg,é/ﬁ,@ RS R L=
T RIZAB B AR RA G RN T HEE R B SR YL 121°22°F 121°35°
2 B A S 2592073 2592872 FF o

A A R
SEAAR AR R R B LA FR T B E A F AR

(fF 4 3 @

22 B3 1

Marxan 3 2 4 %

Marxan £ - &% it 2 Ak T REFRIROF L > B Sem g
A FRERDH KRB AFFET DI N w2 A RE T4k 0 Fpt o Mgt
TE LR RN ADL N f TGV aER & a2 oAk g 2 ARG E

(McDonnell et al. 2002) -

d0i:10.6342/NTU202000330



ME S SR F 9 LV F B 2 (Simulated annealing) 0 AfEEEFF R TE F
bR A RIS £ RERERY P AR MR RER A D

F4eT ol

Y:Cost + BLMY. Boundary + Y.CSPF X Penalty + CostThreshold Penalty(t)........ (D)

Y Cost @ 33K = A&
BLM Y Boundary : % %Eh & & 2 B8 S
> CSPFxPenalty : iz i 3| % P &) @

CostThreshold Penalty @ 4z iF = * §f 2L eje s R

&5 - = Marxan 8 (F8427 - AABE T HB D FLEEF L R
LN IR S R AR I E I TRl R CRE S A B e
Z oAk € SRR A 1 F % 5P (Geographic Information System)3E » #7/  #2
% o FRE RN ERT I R F o TR R DIRER RS KT
AE T PAEZ(E 1) ot E R S 8i(Boundary Length Modifier; BLM) ¥ £_p& =
FEFER I PAEEMRE > 2B > BEFER I AT > E 500 PR A
FEFEAERIRRZ S AL T 2T RS AGET ) FERREF IR
SR < o AR K AR P (compactness) o B {8 8 (T S B AL 0 TART Fote R
EAAMF RS LT AR A RS PR PR E T
2 % 8T
Marxan %% ¢ 1@ AHNER - HY ¢ 7 TEERS 2 TiREEE > A Y
P o
TREEE G FIRESEY RS R ERERAR A AT AR
- R B EES

£
f
ﬂﬁﬁwi%@%wﬁwﬁﬂi¢%J%ﬁﬁ,£g{,##fﬁmﬁﬁ%ﬁaa

FRER=c#kr > L] ik
ERTIOFR R T ETBEMF R Ao EREF ] g S

Meehih i RE T o

10

d0i:10.6342/NTU202000330



Marxan 283K £
s}t‘!:b%\wﬁlgw#]?ﬁp\ ,;lé;.fl;‘;ll-’ g_ ”q/ﬁ’]‘é"r}i+ 22*}\5__),&

£ 1405 5 308 1 ik TR 20%2 2R R 20% T hT T o g
YARR)F pd ks 2epH 2y 4 RER(CPUE)F BRERER 5 A B 34 > A
RSB OGZ BAe WGBS S RER A O HBERFET LG ER
A PH- s T Lﬁ&%ﬁ%%’é&%%?& P EEEE(PRELRERIRE IR TEE
RELRE):XETBLMAEL: 03 10" 5 105 - BEE BEXE 9B
B BLM & » ¥ #4238 5 ik €5 100 =% > IR HRET - 2 i 27 g
SEOTEFETERAS G 14 3UR 2 AR ET R RO RG]
Booo¥ AR EAQE X ATRR 80T @ CostThreshold Penalty

11

d0i:10.6342/NTU202000330



POELAR AREIREY AR DAAYE L CHREREERRL T
FipEAfEL Y B LSRR LHBACRE]D -

LE IR A RIE R At drT 0 2017 EAEEA R AL BRIIAEE 48 2,7349 ¢
ToREXFTELEF 18 1,267.6 7 5 2rg92552 7 B FiEF 5,629.2 &
TR 3) 5 kA4, 5 B EER g 37075 27 pE~F 55 4 3,713.6 =
TR E 4 43,666 27 0 F =i 21,872 2 7 (] 4) 0 2018 & uf WA A ALk
EEA4F LI7TT 27> X Z 55+ 1831927 0:2%1% 1,78 27 ¢
X LHEF 7,795 2T (RS TleEAi i@ ER L 28 713527 > LA 7 4
54 13 88915 < PR RAEHE 1,022 7 0 B E 2692 o T ([B6) e

2 b 3y

EHARET PRy AER T A > P B e E P B
oA RS HEEFRANERME A P T RL e o i B A 2 ¥
A 2017 EL R 3P WRELNEG L 5 B D67 EDFEO8%) 0 T P IS FE A
T3 9 R E R (3%) 02018 EHRIARGL 0 A HAT 60 RERE 8 K
*EB(BT) Pl A 2 KA 02017 50 4 2ekd 60 K
BRI RERE > I3 70 RAEd 2018 & 7L b HHFA5(H 8) -

32 HEREFF
AR R

ARRTALRLEE @ wMA LR TEMA LR SHEERT(R 9 A
Btledd WE2 R FiFs 2250 5 HREBRER2Z RE -

e Y
j&?‘,%/qm IK(FE%LRX—‘%L&’ ',3.;?93{%’1/;? -2—,‘?3’ gémr?’:‘;g\é
A AR A £ A i B b LK -E 0 i

WA R 30MER S B (B 10) o
12

d0i:10.6342/NTU202000330



33 s e X R

W B 20172018 £ 2 EY S BA FRGACNELFRANZ B 18 18
F22h - H 295 3 90U A AR 1A B)» 5 4 Flke® 11C - @ iEL & %
Bk~ E R LR (W 11D)

LUE
Tl 20172018 £ 2 jh Yy + £2 TR AL E 2305 2 4K 12A - B) >
B EWEAcF 12C - Ak R ®EH LR R REE ST R(R 12D) -

3.4 Marxan 2 %

B i 55N

% BLM=0 pF> f 2 FZFER LRI A A5 2 A2 - > FIRFTHERFERR
FIBEFR Fa MBS VR ARAREFLRTANTE oa § BLM A%< pF > ik
T RAEPORE > T BLM=10" 1 > 2@t AT L R 2 %R 13) - HiAER
Bie k1 BLM=107 £ % » $28 B 49858 10% » 115 12%(8] 14) -

FERI EEGHR A LR TR EAEZ A RRES RIFR
FAEPI LR RIS L TR RRE A A R R
BLIM=0 P> # R E T RA 55 A0 T S5 T RS BREAFLE DR T
A% BLM AR % B > 3 R 2RAEBHRR 0 £ & BLM=10" {5 > jeac g 0%
Z %R 1S) R T B RE GRS R R B BNR D AR R F R AR A Y
BLM=107 5. i » 42 B8 F 11% > 115 15%(H) 16) -

WA EERS L EER > § BLM=107 > 3% & f & v SR E
BHENTERSRRES ] 118 5% #5848 1% Fpt RS g &%

13

d0i:10.6342/NTU202000330



FPo M iE#E BLM=1022 %2 2% - 3 BLM=10"& { * &> & 5 RE >
P &R F A% R P (Williams et al., 2005) » e §_H f i35 3% 5% 4

A ARR AR TE s Tl 29% ~ W BE) 16% & AT T AL
BHIF B ARSHEAGEREN T B4 BA G P REEE  rERI AR
AR A F 2B FIL AR T EREFERLS BLM= 10T P R %l R
ZgF R edp o BY B FERE BT PRSP A FRIT

TR T Y RBIRFFREEE /%“‘mﬁ TP EFEZ O LIAECRE

e
2
-
B

4

4
b

ARl 17)c B P e R A k2 FE S EFERUESHT TE S P

ol
=
=
=

7
BER A TER F 10% 5 10K 32% o

14

d0i:10.6342/NTU202000330



FRAAET A 3A L h A gk T ARG S S
SFOF 2 $ U R L LRETRAYR GRE L R BE

B2 - BAaBREAREFRERY- Lo fF ik w0
- LG R 220 25°19.8°-24.6'N > 121°24.0°-27.6’E > £ ¥ 8km~ %% 6km>
w8 A8km? § Fr e B 25°204°24.0°N 5 121°24.6°27.0°E » £ 6km ~ % 4km > 4
24km? > - LEEFIF A AP REEER AN T LEER 6 P
< FeAp ke o A 24km?® (] 18) °

Tl
by
N
E?

B A EERARLL R LURF e SR L EFHA TR A R L

foalcs

o
=
=
N
%
=]

BHACE  FRLI B E SRR EcE o F A B F A

A F 7 %% - 1k (Loos, 2006; Stewart et al., 2007) o ¥ AF7 3 B B HX B F B 5 i
BEVFOTHERIIZGERSZ RGO F R N TR AR 2T

F3F 0 5 % (R] 19) -

Marxan 28k

SRR HIRBFFRERF O S8 B RN TE X R F H(Barrios-Garrido

etal.,2019)» BAriFZ RPN 78 4 A% L > A F R EXPE i)ilj*i\ﬂ N o
THREF T A BRI A H P Ik A GT R R E g el

Klein et al. (2008)4pf » B B L& KA A £ 2 F £ 2¥+ £, 5 {:ﬁ [ERE A2
ERHKE GV RRCCHFERFEDRE ZEFFET I ROP e ptth s vy
FEEFHEEL 2 RN E LR P TR EY S Rt s
# (Weeks et al., 2010) ; ",f TURES AR R R AN T P RN e IRAE R
CPUE % = % > %ﬁ PR D PeiE CPUE #0820 % 8 1T 5 /3 I 1% % (no-take zone) » %

A R i & 2 §2 BB (Stewart and Possingham, 2005) ©

e

%

T

"

Bl
P

-~m

W RO R PR R A 0 E 0 R R
T fE A FRGACPUDSF M EE BT R B4 5 H &

4@7

X F2 7

R}
Sy
e

R TR E EAPM A EE LA 0 I G R 80% iAo A R

15

d0i:10.6342/NTU202000330



A F Wﬂﬁi*ﬁ“ﬁhﬁk%i(m%aﬁﬂ«hwwm1%m,wﬂ¢¢

}I?ei ## ¢ %3 (Boersma and Parrish, 1999; Franklin et al., 2003) - f& 7 & ¥ f ECCAR TR
L LB L E - @ BHER BT 0 £5 - M ¥ (Agardy etal, 2003) 5 peb b ¥

—“Ff FEd k¥ L 2 28 (Rickerequation) 4 > 2 7 B RB 2 F AT ok
RAEFTREAMY IR E7HFF " b 2R FHE 50%HE s (Lauck et al.,
1998) o ¥ ¢h EE AR chE o BT OREF KT AHFUABFIRREY R BAcR
T e £ BIEARE S F I & BN 0 B 4p 15(Sustainable Development Goals; SDGs)
£ E_TUCN % i53% » B> 2020 & %0 B 53 5K 0 T 7 B30 10%-K 3 i 3% 15
&% -

AP TR AFAT CKE R ABEERLF AL G E"’;‘,@ﬂﬁ?%% ~ 3
EAREBERT Ao AR T AR E P ARIZE S FAV LR SRR
PF B AR Y IR R %5 (Meester et al., 2004; Williams et al., 2005) % & 7= 5 &=
Th hEE ?%&.wﬁg+@mﬂ’fé«mmﬁﬂhﬁ’wimwkﬂﬁ
AERERCGEEREF R 2ih 0. 12km?) > -] A ¥ &2 Fpes EEE R RS F L
(Weeks et al., 2010) °

i ¥ Marxan x4 5 ¢ >BLM d -] I & a5k T BT & - 24%% (Loos, 2006)
"% BLM X T &b ~ > Rl BoRARRARE P 0 2 BRI G fF § LA
(B 14-~16) > sef@ % ® & ¥ R %+ s 7 4R (Gonzalez-Mirelis et al., 2014;
Henriques et al., 2017b; Leslie et al., 2003) °

¥ Marxan 78838 5 P > i S ) RAGRDFLEE o ff 0 AL HE?
By R FRBRBEFET A E s f BE RN AERE
(Airamé et al., 2003) ~ £ & # % 2 i¥ Looe Key & 7% ¥ fi 2 % (Leslie et al., 2003) 57
o RE A AR LNE T 0 F 40T Aol 4 R R RS Fl(Lewis
etal.,,2003)% & 7 LAk chE =6 ff 0 4o /& Kubulau % 2 /3 % i%3£ ¥ (Adams et
al., 2011) - H @ & * = & 35602 }’%i B % F]L 4c”p 2R (Geselbracht et al., 2005) -
Fli LH&TF R BERE RV R o a0 358 1 (Milleretal., 2003) - & 7 %
AR E 2 £ 4o PGk RERER SRR T IRE R RS
(Groves et al., 2003) °
gran A 1 3 4p vt (Henriques et al., 2017a; IanR et al., 2011; Weeks et al., 2010) >

16

d0i:10.6342/NTU202000330



AR R 1km® s R ALl 0 AR R e R R E o G o
F R ARG A B i 2 R A 2 (Meerman, 2005; Miller etal., 2003) » & & t
R RN REFHRE > B EER A E AR e RE SRR SR
Api s R RS e FRERTHEEFHRF FERAAT R FIT RS0 A
4 i+ % B (Ardron, 2005b) -

Sgma

AEF TR WA RPC B AL T TR BN SR LB L
PP A R S A 2 T % (TURF-reserves)#g 7 (Afflerbach et al., 2014) » » )*J-}u{
%*E%ﬁ%%%%ﬁ#ﬁj%gﬁﬁ%?%mmﬂ@ﬁﬁﬁﬁgﬁﬁ,%ﬁﬁ@
MATEBETREE > LA AGEREI R RL AR Ao T2 AR
% B 2 s (satoumi)eNPE L F A & Lbyfé? LR P 8 1N A
%ﬁﬁéﬁ’%ﬁ%mL@

A e MATRY %R ET R -
j‘ﬁvﬁgmlé’%”"‘ 7,—?5 *ﬁ_ "%ﬁh’&fliﬁnb‘f ’*mf% xErrJ—F,‘_J:iJ ) -2
7.

NN

FuBHRETERFF 10% 0 {15 32% » ¥y (T3 A gk LA o T

Mo j\‘g’;/};ﬂ;‘i Fllv}*.»‘&ﬁiq’q%

F

TE > BirR YV ITE2 g3 NBEERA T
B, AEHNEBOERE PENRLITEGH 24% - B R FV FiE
FAPM F AL A R
ook B AR R R R RAC BT A - 8 R pm@#éa
FWHALET S BT RPRE 2@ % FFEBFFETEFN L b
4o # F & % & si(Marine Sanctuary) 2 TUCN Green List > 17 & pe 8 o A 57 7 12
HRT AR UH TG A A R R A SR R A Sehbe s o 4otk 2(Horta e
Costa et al., 2016) » |&4p b &2 c37 T2 & S0 & Bh(node) 17 F {8 /A7 % -
ARG o fRA g AR TR R RERREr 2 AR RMLIES L
ZAak g AR e o T3~ F 4R Faé—‘ﬁ & R N B - i X IR % (no-take zone)
A KRR UES S AR R i JF*’% [£367 908 BEPE AR o
Wk £ TRl o 8 8 (Edgaretal ,2014) o 4pit 2T o et FE Ao %’%’E‘ 4
W A FRERREE R ANDA T G E 2 FTRAFNY c AFTRE
AETRER AL KA ERFFBEPHFLL > R RFEFEE RS R
17

d0i:10.6342/NTU202000330



N F o RREFEFEEFERT - FTRAYP 9o o482 382 DiFranco et al. (2016)F
TEF OBME Y ARRRREAEDEES A GA S o
ﬂ\lfﬁi“

5
3

& d @ T (top-down)¥2 d T @+ (bottom-up)ei 3¢k K A R
TSR AR RE T B R R T R MRS R A F ] - R
(Kelleher and Kenchington, 1991) - &2 X % £2 4 & 4p b f 3 1533 ShiAz ™ > 7 4 §
ERRAPBE > R fEAmy 2 fIr Fdp L 3o et§ £ & (Davis and
Tisdell, 1995) o g b » B il 238 A2 ® > ik R0 5 2 wdx - hgp e T
»> Marxan FALE e ¢ o F|b o defem XA B AT 0 479 o9 Marxan % % 7 &%
FOEFAARLOBEFERRY > A ARZEEEHDE UL ERB A B
(Fernandes et al., 2005) 4+ ¢t > 7 PE%E;L?}BF&?—*Z Bl &L inz g o fﬁ
RE T T RR Y F 2B 0iER 0 4ok Stamieszkin et al. (20098 1 ;ﬁ d 2 Hp
By SR A A AP EH) g P RF I FEHEFL AR TR
R TR *ﬁaﬁ SRR

1dm g

iﬁpiﬁiiﬂ%£¢i%*ﬁg&@w%@?ﬂ&%&%@ﬁ%%@ﬁ
oG iy A RkFRADDIFLER ) TR L RUEBEZ (R
T AL S A A A T8 R TR A R T kg
FRt AR ESEREAMF R O RRSEAN TR ZFAAL L Fr R

PRk W PR e

[

g BB DIAERARS HA SRS o GApg S e e kpw BT AR R
1 ke B (Trew et al,, 2019) » 7 @R FEF g S ent W8 { FE APl
B RN FAURE Lot FIR AR TP E LT LR B EER  »

TR ABAATRE D FIRNFTREEEIRASEBOTE CPFE SRR
WSt kR R B R Y P 2 RRRAPSE FARER
T & Feboj rE iR M B2 R R

FHEBEHFFR NG AFFEP P REFFIRED (Ao
BLEANTE 0 F LA R ATRE R R (Oettingetal , 2006) - & f A § Wi

1
PEETE A R N REES R TS AR LT KR R F

d0i:10.6342/NTU202000330



P
i
i\

R RN DR ES TR AL s

/)\;\. M‘F%'h 5‘_%

RS RS PR SRR ST S T

AR LRI B ERER R T RSHERSERER AN 26

FIRd o SEF ISR P B B M RS2 4

GO P A PHEE B R 0 R R L A RE R AR

19

d0i:10.6342/NTU202000330



AR ;{ﬁfﬁ AR EROLR A AL RE AR RUEEEE DA
FRIEREFT RS L > Marxan HHEE > e ERY 4 7 B 4 -
CPUE F B2 T iR e R » TR EF FEFIRER > FEFT &Y v 5
FRP A RRLITFTREET o s EEER T A% & 25°19.8-246N
121°24.0’-27.6’E z_ & -

20

d0i:10.6342/NTU202000330



33 TH

A %}(2002) CRUCHFFIARARRLFTER R BAFAFRERTE AL
w0 BT 6L R o

T 2(2000)c S#E LEHITABALI 2 B EAFEAY cREAEERE
FEFTTHELH? > AKS > S53F o

55 £.(2008) o i E B F LA AA S L g R A R fdtrobucca nibe £ E ¢ Sk
LR M AR EA LG 80T -

AP R AT E $E T 5% http//fishdb.sinica.edu.tw,(2019-4-21) o

AP FCRH2014). 103 # BATA D KA B S FAET RE RLGHL FA TR
WAL KL L 0 AT FoA 0 130 F o

B MG S H5 A RI A m o (2017) A HF s AR AR S
4 ¥ B 7 - Journal of Taiwan Fisheries Research, 25 (1) :15-25 F -

B ARPESFEFEZ IR WAL B PRT ST FUR R

BB UA M B 3 e B R R SR R R
(2014) o £ BT3B EE c W2 S F IR w456 F -

Adams, V. M., Mills, M., Jupiter, S. D., & Pressey, R. L. (2011). Improving social

Y
=

acceptability of marine protected area networks: A method for estimating
opportunity costs to multiple gear types in both fished and currently unfished areas.
Biological Conservation, 144(1), 350-361.

Afflerbach, J. C., Lester, S. E., Dougherty, D. T., & Poon, S. E. (2014). A global survey
of “TURF-reserves”, Territorial Use Rights for Fisheries coupled with marine
reserves. Global Ecology and Conservation, 2, 97-106.

Agardy, T., Bridgewater, P., Crosby, M. P., Day, J., Dayton, P. K., Kenchington, R., . . .
Parks, J. E. (2003). Dangerous targets? Unresolved issues and ideological clashes
around marine protected areas. Aquatic Conservation: Marine and Freshwater
Ecosystems, 13(4), 353-367.

Airamé, S., Dugan, J. E., Lafferty, K. D., Leslie, H., McArdle, D. A., & Warner, R. R.
(2003). Applying Ecological Criteria to Marine Reserve Design: A Case Study
from the California Channel Islands. Ecological Applications, 13(1), S170-S184.

Barrios-Garrido, H., Wildermann, N., Diedrich, A., & Hamann, M. (2019). Conflicts and
21

d0i:10.6342/NTU202000330



solutions related to marine turtle conservation initiatives in the Caribbean basin:
Identifying new challenges. Ocean & Coastal Management, 171, 19-27.

Boersma, P. D., & Parrish, J. K. (1999). Limiting abuse: marine protected areas, a limited
solution. Ecological Economics, 31(2), 287-304.

Davis, D., & Tisdell, C. (1995). Recreational scuba-diving and carrying capacity in
marine protected areas. Ocean & Coastal Management, 26(1), 19-40.

Day, J. (2016). The great barrier reef marine park: The grandfather of modern MPAs. Big
Bold Blue: Lessons from Australia’s Marine Protected Areas, 65-97.

Di Franco, A., Thiriet, P., Di Carlo, G., Dimitriadis, C., Francour, P., Gutiérrez, N. L.,
Guidetti, P. (2016). Five key attributes can increase marine protected areas
performance for small-scale fisheries management. Scientific Reports, 6(1),
38135.

Dudley, N. (Editor) (2008). Guidelines for Applying Protected Area Management
Categories. Gland, Switzerland: IUCN, 8-9.

Dudley, N., Shadie, P., & Stolton, S. (2013). Guidelines for applying protected area
management categories including IUCN WCPA best practice guidance on
Recognising Protected Areas and Assigning Management Categories and
Governance Types. Best Practice Protected Area Guidelines Series(21).

Eadie, L., & Hoisington, C. (2011). Stocking up: securing our marine economy: Centre
for Policy Development Sydney.

Edgar, G. J., & Stuart-Smith, R. D. (2009). Ecological effects of marine protected areas
on rocky reef communities—a continental-scale analysis. Marine Ecology
Progress Series, 388, 51-62.

Edgar, G. J., Stuart-Smith, R. D., Willis, T. J., Kininmonth, S., Baker, S. C., Banks, S.,
Thomson, R. J. (2014). Global conservation outcomes depend on marine protected
areas with five key features. Nature, 506(7487), 216-220.

FAO. (2018). The state of world fisheries and aquaculture 2018.

Fernandes, L., Day, J., Lewis, A., Slegers, S., Kerrigan, B., Breen, D., Lowe, D. (2005).
Establishing representative no-take areas in the Great Barrier Reef: large-scale
implementation of theory on marine protected areas. Conservation Biology, 19(6),
1733-1744.

Franklin, E. C., Ault, J. S., Smith, S. G., Luo, J., Meester, G. A., Diaz, G. A., Bohnsack,
J. A. (2003). Benthic habitat mapping in the Tortugas region, Florida. Marine

22

d0i:10.6342/NTU202000330



Geodesy, 26(1-2), 19-34.

Giakoumi, S., McGowan, J., Mills, M., Beger, M., Bustamante, R., Charles, A., . . .
Gelcich, S. (2018). Revisiting “success” and “failure” of marine protected areas:
a conservation scientist perspective. Frontiers in Marine Science, 5, 223.

Gonzalez-Mirelis, G., Lindegarth, M., & Skold, M. (2014). Using vessel monitoring
system data to improve systematic conservation planning of a multiple-use marine
protected area, the Kosterhavet National Park (Sweden). Ambio, 43(2), 162-174.

Goodyear, C. P. (1993). Spawning stock biomass per recruit in fisheries management:
foundation and current use. Canadian Journal of Fisheries and Aquatic Sciences,
120, 67-81.

Groves, C., Beck, M. W., & Higgins, J. V. (2003). Drafting a conservation blueprint: a
practitioner's guide to planning for biodiversity: Island Press.

Halpern, B. S., Lester, S. E., & McLeod, K. L. (2010). Placing marine protected areas
onto the ecosystem-based management seascape. Proceedings of the National
Academy of Sciences, 107(43), 18312-18317.

Halpern, B. S., Longo, C., Hardy, D., McLeod, K. L., Samhouri, J. F., Katona, S. K., .
Zeller, D. (2012). An index to assess the health and benefits of the global ocean.
Nature, 488(7413), 615-620.

Henriques, N. S., Monteiro, P., Bentes, L., Oliveira, F., Afonso, C. M., & Gongalves, J.
M. (2017a). Marxan as a zoning tool for development and economic purposed
areas-Aquaculture Management Areas (AMAs). Ocean & Coastal Management,
141, 90-97.

Henriques, N. S., Monteiro, P., Bentes, L., Oliveira, F., Afonso, C. M. L., & Gongalves,
J.M. S. (2017b). Marxan as a zoning tool for development and economic purposed
areas - Aquaculture Management Areas (AMAs). Ocean & Coastal Management,
141, 90-97.

Hockings, M., Stolton, S., & Dudley, N. (2004). Management effectiveness: assessing
management of protected areas? Journal of Environmental Policy & Planning,
6(2), 157-174.

Horta e Costa, B., Claudet, J., Franco, G., Erzini, K., Caro, A., & Gongalves, E. J. (2016).
A regulation-based classification system for Marine Protected Areas (MPAs).
Marine Policy, 72, 192-198.

Hosseini-Shekarabi, S. P., Hosseini, S. E., Soltani, M., Kamali, A., and Valinassab, T.

23

d0i:10.6342/NTU202000330



(2014). A comparative study on physicochemical and sensory characteristics of
minced fish and surimi from black mouth croaker (Atrobucca nibe). mdrsjrns,
16(6): 1289-1300.

IanR, B., Possingham, H., & Watts, M. (2011). Marxan and relatives: Software for spatial
conservation prioritization. Spatial Conservation Prioritisation: Quantitative
Methods and Computational Tools.

IUCN, & WCPA. (2016). IUCN green list of protected and conserved areas: Standard,
version 1.1.

Jones, P. J. (2014). Governing marine protected areas: resilience through diversity:

Routledge.
Juffe-Bignoli, D., Brooks, T. M., Butchart, S. H. M., Jenkins, R. B., Boe, K., Hoffmann,
M., . . . Kingston, N. (2016). Assessing the cost of global biodiversity and

conservation knowledge. PLOS ONE, 11(8).

Kelleher, G., Bleakley, C., & Wells, S. (1995). A global representative system of marine
protected areas.

Kelleher, G., & Kenchington, R. A. (1991). Guidelines for establishing marine protected
areas (Vol. 3): IUCN.

Klein, C., Chan, A., Kircher, L., Cundiff, A., Gardner, N., Hrovat, Y., Airame, S. (2008).
Striking a balance between biodiversity conservation and socioeconomic viability
in the design of marine protected areas. Conservation Biology, 22(3), 691-700.

Langlois, T. J., & Ballantine, W. J. (2005). Marine ecological research in New Zealand:
developing predictive models through the study of no-take marine reserves.
Conservation Biology, 19(6), 1763-1770.

Lauck, T., Clark, C. W., Mangel, M., & Munro, G. R. (1998). Implementing the
precautionary principle in fisheries management through marine reserves.
Ecological Applications, 8(1), 72-78.

Leslie, H., Ruckelshaus, M., Ball, I. R., Andelman, S., & Possingham, H. P. (2003). Using
siting algorithms in design of marine reserve networks. Ecological Applications,
13(1), 185-198.

Lester, S. E., Halpern, B. S., Grorud-Colvert, K., Lubchenco, J., Ruttenberg, B. 1., Gaines,
S. D., Warner, R. R. (2009). Biological effects within no-take marine reserves: a
global synthesis. Marine Ecology Progress Series, 384, 33-46.

Lewis, A., Slegers, S., Lowe, D., Muller, L., Fernandes, L., & Day, J. (2003). Use of

24

d0i:10.6342/NTU202000330



spatial analysis and GIS techniques to rezone the Great Barrier Reef Marine Park.
Paper presented at the Coastal GIS workshop. University of Wollongong,
Australia.

Loos, S. A. (2006). Exploration of marxan for utility in marine protected area zoning
(Doctoral dissertation).

Matsui, Isao and Takai, T. (1951). Ecological Studies on the Valuable Fish in the East
China Sea and the Yellow Sea. II Ecological Studies on Black Croaker, Nibea nibe
(JORDAN and THOMPSON). g Ak g ££4:5 %+ ¥+ F o

McDonnell, M. D., Possingham, H. P., Ball, I. R., & Cousins, E. A. (2002). Mathematical
methods for spatially cohesive reserve design. Environmental Modeling &
Assessment, 7(2), 107-114.

Meester, G. A., Mehrotra, A., Ault, J. S., & Baker, E. K. (2004). Designing marine
reserves for fishery management. Management Science, 50(8), 1031-1043.
Oetting, J. B., Knight, A. L., & Knight, G. R. (2006). Systematic reserve design as a
dynamic process: F-TRAC and the Florida Forever program. Biological

Conservation, 128(1), 37-46.

Olds, A. D., Connolly, R. M., Pitt, K. A., & Maxwell, P. S. (2012). Habitat connectivity
improves reserve performance. Conservation Letters, 5(1), 56-63.

Petrosillo, 1., Zurlini, G., Corliano, M., Zaccarelli, N., & Dadamo, M. (2007). Tourist
perception of recreational environment and management in a marine protected
area. Landscape and urban planning, 79(1), 29-37.

Pomeroy, R. S., Watson, L. M., Parks, J. E., & Cid, G. A. (2005). How is your MPA doing?
A methodology for evaluating the management effectiveness of marine protected
areas. Ocean & Coastal Management, 48(7), 485-502.

Portman, M. (2016). Decision Support Tools for Coastal and Ocean Planning and
Management (pp. 179-190).

Sayce, K., Shuman, C., Connor, D., Reisewitz, A., Pope, E., Miller-Henson, M., Owens,
B. (2013). Beyond traditional stakeholder engagement: public participation roles
in California's statewide marine protected area planning process. Ocean &
Coastal Management, 74, 57-66.

Solandt, J. L., Jones, P., Duval-Diop, D., Kleiven, A. R., & Frangoudes, K. (2014).
Governance challenges in scaling up from individual MPAs to MPA networks.

Aquatic Conservation: Marine and Freshwater Ecosystems, 24(S2), 145-152.
25

d0i:10.6342/NTU202000330



Spalding, M. D., Ruffo, S., Lacambra, C., Meliane, 1., Hale, L. Z., Shepard, C. C., & Beck,
M. W. (2014). The role of ecosystems in coastal protection: Adapting to climate
change and coastal hazards. Ocean & Coastal Management, 90, 50-57.

Stamieszkin, K., Wielgus, J., & Gerber, L. R. (2009). Management of a marine protected
area for sustainability and conflict resolution: Lessons from Loreto Bay National
Park (Baja California Sur, Mexico). Ocean & Coastal Management, 52(9), 449-
458.

Stewart, R. R., Ball, I. R., & Possingham, H. P. (2007). The effect of incremental reserve
design and changing reservation goals on the long-term efficiency of reserve
systems. Conservation Biology, 21(2), 346-354.

Stewart, R. R., & Possingham, H. P. (2005). Efficiency, costs and trade-offs in marine
reserve system design. Environmental Modeling & Assessment, 10(3), 203-213.

Taylor, C. N., & Buckenham, B. (2003). Social impacts of marine reserves in New
Zealand (Vol. 217): Department of Conservation.

Trew, B. T., Grantham, H. S., Barrientos, C., Collins, T., Doherty, P. D., Formia, A.,
Metcalfe, K. (2019). Using Cumulative Impact Mapping to Prioritize Marine
Conservation Efforts in Equatorial Guinea. Frontiers in Marine Science, 6(717).

Vega, C. (2011). Criterios que guiaron las declaracion de las areas areas marinas
protegidas en las regiones de atacama y Coquimbo. Tesis de Biologia Marina,
Universidad Catolica del Norte, Coquimbo, Chile.

Weeks, R., Russ, G. R., Bucol, A. A., & Alcala, A. C. (2010). Shortcuts for marine
conservation planning: The effectiveness of socioeconomic data surrogates.
Biological Conservation, 143(5), 1236-1244.

Williams, J. C., ReVelle, C. S., & Levin, S. A. (2005). Spatial attributes and reserve design

models: a review. Environmental Modeling & Assessment, 10(3), 163-181.

26

d0i:10.6342/NTU202000330



P

1 R p AT R 8 R (IUCN)A & iR % 48 7

B - AR P K
ABEBRA BRGNS B o Jed A XN T B4 N MY RTRE B g 4
IA Botenp iRk % PEAY ¢“5f”%mi R LR RAESL GRS alle
33P9735*ﬁn#ﬁ’?’ﬁiéie?éwﬂiéﬁﬂ%ﬁiﬁdo
- I PR KPRy AAERASRLS RN RS AL R > TR Y
e Py -zw;ﬁ¢,%g1?g@\£ﬁg»q%@o
/?'_/wﬁf/‘}kh’,(,//ﬁ‘}l«‘-.
3k sehing (1) & % ﬁ“%”m%if&f
I B 72 B b 5 g0 (2) #ERFLT G LG AE DTS
HER (3) - waé I P,
11| B3k & % FEFRp R REFIGHAAMI O RAPR LG v aE R g H g R i
Y Rl E R o
o L SEAEEEE AFIUEASEGTRERET BT P LHAFAG R e
v B /R ff%f,? s Lt 4 GRS S A et Rk
RS P RE R
e o s R S R #%ﬁﬂgﬂﬁ&?{ﬂéifwééj¢w¢%@%%fﬁg’E?7i
A% el S b4 3 RDEFIRCALBRBACFE CVEF B AP I RE FERIE
s R
AHAIT B R LT RERED R A B SR ¥ REAE A RE S IRIE
VI FThAFN* % KA p R I FE P RS B R B R EAE P RE SR

"
R

) RIS O

27

doi:10.6342/NTU202000330



2 APAETERARME SR

i* 4 B e 3 xR (H ) e
I,&’?‘E“/é v 2% R W Aot 1 5 > P R e e Y
(1071226 i) AR RAT R RAERFER2FR AEF ERUE AT KA RS BT R
B F B P FRERRIFF AR E DAL T8
R P e a—gz o0 \'#%';" ’,4}

(991208"2_11) &%,I_‘@]g‘7 s}aﬁ;{/{ﬂ"i‘ ?L‘%‘ W?\ Jf]‘?l i// .Wﬁ ]fl

B A B T A
P54 d g (57 4 L . wE AR SR FF B eicapel 4 B p iR

%/;‘;;v“,—"’/}i'_’ é %J‘ = "’% 3

(1020123 % i) P ETELEE ARSI R K FHERMN 2 EREFE LR

T o
?le}gfm"_}/é‘; .

2 Al LRGFEEY Y LFE > fL 2R 0 R D PR B 4P
(1050727 # 1 » tEA IR E AR AR RET
kT T A
i i i REERT A SR o g s kT F AR
(1041209 i )

R | Y L, s N 1 2 N & " s —e
‘gl#'lg"i/é: ﬁﬁ'%/,%%%ﬁiiiﬁ;*irilﬁfﬂ }L«flj F\J_f:tfg %i,,ﬂi*‘
(1020703 & ) * o
R LK E b v e CEPEEE R ERBHE AT RS AR RDR
LR e EEk AT 24 38 ’ 3
a%%wvﬁ) = FRASFRAGRLL LT R i %n%ﬁ 3%
1 %91 # 17 16 pakeimmipl£4 i ¢ 20 miEye:
2 k3104 £ 12 7 MBWﬁmﬁﬁ%ﬂi.@%ﬁ%%g%ﬁ@
3m&&4”%3’ﬁ@%4ﬁhmﬁdﬁi BEHithfisdmT Fyan

4 xdp2 giirciaied F % 1070172574 Lo 4 42

28

doi:10.6342/NTU202000330



3 AR R

- K [ % Ay y P
FORE AP SRR AR F ¥ 22 -k 3F Any marine geographical area that is afforded greater
FAO™ protection than the surrounding waters for biodiversity conservation or fisheries management 2 4* § /& FAO, 2011

purposes will be considered an MPA.
%ﬁd FEEFRIERNFEPRFFYEL P 2R B~ fre 2 2 i o Aclearly defined

[UCN™ geographlcal space, recognised, dedicated and managed, through legal or other effective means, to 25k BRI Dudlev et al.. 2008
achieve the long-term conservation of nature with associated ecosystem services and cultural % < it 3Fjik y ’
values.

Fd R 8 LB R REA F 2 $ 5 k(% Any defined area within or adjacent to the marine
environment, together with its overlying waters and associated flora, fauna and historical and

CBD™ cultural features, which has been reserved by legislation or other effective means, including custom, A - T el CBD, 2004
with the effect that its marine and/or coastal biodiversity enjoys a higher level of protection than its
surroundings.
%é 2R W b H o MEF AR ZEANZRARTHEIREERBE RS SIS N 2 A /
1) fr o F i/)%lﬁ R o Any area of the marine environment that has been reserved by Federal, 2 4 F /& % <  https://marineprote
State, territorial, tribal or local laws or regulations to provide lasting protection for part or all of the i 4Ffik ctedareas.noaa.gov

natural and cultural resources therein.

MEERREBRICFTREES P RiEFR o HEREFELPN - Th FAr R P T i,ﬁ'?,}}j"zilﬁ B X RIEETE

‘:] BN
2y Bz~ Ry NRB gl Ak @ﬁﬁ;%;hﬁfr? T2 1E I o B ?IEJ‘;#?F,;
VoA R TR PMAAEENY 2 - TR L F PR RIREE C A2 A 24 2P FTIRE Y https:/www.fa.gov

BFRE > gd 2N f 22 NEFREFRL RS - i Pk tw

I BERMS 2 R 2 FRRTRETHE 3 L85 Ry

29

doi:10.6342/NTU202000330



404 BB EEET D EAEN

i i) E-3 13 P EFR I ﬁﬁ' 2= d e % R
i

DEFINITE ﬁg? HERPEAEFT 3 NE F X 1996 RON JANSSEN, 1996

#7 I EEELK
Marxan EEFET P HRERT o F A 3 2000 Ball, 2000

Fdo | FIK
ZONATION ETFIEETEHE RS FE A E 2003 A quick introduction to Zonation, 2014

=~ %

30

doi:10.6342/NTU202000330



%5

She

A &L R b F W R A 4 s, 2017- 2018 o

A E
£ >
w8 4 (48) 13 (48) £ 3 (i)
2017 8 1 9
2018 6 1 7

31

doi:10.6342/NTU202000330



6 ATA T &L R E B R A4 R X ¥, 2017-2018 -

2
=
EEN
2017 493 147 640

32

doi:10.6342/NTU202000330



2 7 RRESEHEEORT AT A0 2 R T

i ¥
R T 5 A AEN R ERR ’ )
BLM e ;313 # 8
RE) my ) *
(%)
TR G A4 B AlA A
0 101 15 9 PR TERR ST L B B PP REREES
pig 2 R
Lo VS WA £ U P AN
10+ 43 16 12 3 RE Y BRI RR R TEER ] BT 2 AP REREEY
g2 BER o
103 30 10 12 Lk o O] 0 S B T E R ] W3k R B b 0 R AT
10 2 27 16 29 FERRL R g g IR R
10! 36 16 29 e SRS A S LR L Iy
L A
PR & t“’“fb/?"ril’:“/‘ly"v\
100 36 16 29 FERFSE R REFRRAR AR g g g

% =

*FIBLM + >t 0 {8 F " L B 2L RE S Z 28 A AT L B4 ﬁi'ﬁiﬁfw\%‘r °

33

doi:10.6342/NTU202000330



i
o0
BN
R

4
NE

e
beics

3 HALPRBEAT AV AR BRL

wER G BEFER

BIM kw0  Tene (%)

B F IS A 3 i
0 184 18 150  BEGER rEAEA S D ho) 2T ABEEREREEY Apda
_/‘_EE!J o
T LS ST R (A
10 4 5l 21 18 SRR A IVE S RIS 1Y S W ey ERRRERT AR
ZEE]!J o

10 7 50 15 15 Bl G R o B TE P TE ) lﬁ-?ﬁ?\:%lﬁi/ﬁr‘fﬁj BN AS ¢
102 32 11 15 FERRG FY o frRAE o A LB R
FEREREY > GBS EETRLRER 43 -
101 37 16 29 !, \i&:ﬁx% &R E BIER ’H *;‘“ﬂ‘f,iv‘?\@%%?fgg"‘
ﬁ%%i
BAERERL? > B L RETL|ZER N o
100 49 22 35 Iy FE ‘F"ﬁ"% f v I FE ‘FV BJ\")\’%E]J ’TIJ }’i’/ﬁ!‘g\ ft%—g;fg‘}—'\

ﬁ%ﬁi

*FIBLM **t 0 {6 Fk % L R TR BB FZ 000 AL BN LB R FEFEA

34

doi:10.6342/NTU202000330



2 OAFREHREFEF IR NHARE IR ERAT A

P ERRE A&l

B %?

5 B 47 (%) 0

] 4 (%) 24

10

32

| o RuaBsye ity

2P R ALY pETE B EREBYT

35

PURRE
IF%

doi:10.6342/NTU202000330



Marxan #ic 48

!

'/E‘;E T A3

|

22 g s
Fd- il = ~'p gl

B 1 77 AR

36

B REE

HIK R

d0i:10.6342/NTU202000330



(il L 7 72,/, ;,
(A) (8) RNt
121F22 ﬁ*ﬁ%%%%lﬁi1z1 35 121°P22 121°35 \ ﬁﬁ . :
25°28" 25°28"
) \i r‘L
Z i y p
J
g ,{'
% .
S |
e
25°20" 25°20
: i

Bl 2 F1AaA)r %' TR (B ARE

37

doi:10.6342/NTU202000330



A F(KG)

14000
10500
7000
3500

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

4000
3000
2000
1000

i)

. 2017

4A

6A

]
|

104
I1H
|
121
“:\' o b\* -oo s -\\ i ‘(\.,, »_;3. oy ‘“',;_f‘z 4.& 1\:«

g AR EE > 2017 &

38

do0i:10.6342/NTU202000330



B (KG)

4000
3000
2000
1000

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

2017

LA

2A

3A

4R

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

1000
800
600
400
200

6A

TA

tgﬂ

104

11A

Bl 4 fl%0 > AfuliaEE 2017 &

39

do0i:10.6342/NTU202000330



14000

10500

o 2018

3500
0

4000

3000 1 H

2000
1000

4000
3000 ¢
2000 ZA
1000
0

4000
3000
2000
1000

4000
3000
2000
1000

e el
4000
3000 58
2000
1000
0
[

4000
3000

2000
1000

A

1000

4000
3000
2000
1000

a

8A

4000
3000
2000
1000

]

9A

4000
3000
2000
1000

4000
2000 1A
1000

0

10A

4000
3000
2000
1000

Bl 5 B4 u o afa%pEE 2018 &

40

d0i:10.6342/NTU202000330



22000
16500
11000 ZU 18
5500

o

1000
800
600 18
400
200

1000
500
600 2 B
400
200

1000
800

600 d H

400
L m
0

1000
800

600 4R
400
L m

0

1000
800
600 58
400

200
o -

1000
800

600 6A
400
=L m

o

1000
800
600

400
200

i,
=]
pui]

1000
800
600 8
400 j:]
200

1000
800

600 g H

1000
800
600 1 U };]
400
200

0

1000
800
600 I11A
400
200

0

1000
800
600 12 H
400
200

0

230

B 6 14 s> gfEusEER 2018 &#

41

do0i:10.6342/NTU202000330



[ R

e 2 o b 100%
80%

60%
40%
20%

0%

100%
80%
60%
40%

20%

0%

Bl 7 B 2 it % bk K ol

17

42

doi:10.6342/NTU202000330



20000

15000 |

10000 |

A (kg)

20000

15000

10000

5000

5000 |

2017

&

e % o LL AR

7 100%

1 80%

1 60%

1 40%

1 20%

0%

7 100%
1 80%
1 60%
1 40%
1 20%

! 0%

43

doi:10.6342/NTU202000330



121 Il()'!:' 121 l?.(V}{ 121 ‘30‘!'2 121'40E 121 S0E

26 10N+

RI'E 121 20E 121 30E 12140°E

Bl O ARNAEERATR(GSE < 5 R 5k 2017/8/15)

44

do0i:10.6342/NTU202000330



NCOM Om Current Speed (unit:knot)
]

121 12756

NCOM 30m Current Speed (unit:knot)

1IE 1215€

121E 1275

NCOM 50m Current Speed (unit:knot) NCOM 100m Current Speed (unit:knot)

255

[

Bl 10 355 L FTRAS A MBI E < FRE AHIJE - 2017/8/15)

45

do0i:10.6342/NTU202000330



(A) (B)

121P22' 121P35' 121P22° 121p35'
25°28" 25°28"
I
I | TEESENT(K) %UE(FPUE)
e ) SRt . EHEEERRAN o
T | muanco1s0 ! ]« EeGo0-1149)

25°20" ' 1 25°20°

©) 121p22' 121p35° (D) 1222 121F35'
25°28" o 25028
| [
l 0 | {E2EHE(E) I ] l fERENRE)
EEEE | £ B E(L0-3.0) EEEE | & RAEL0-30)
l B 5,72 (3.0-6.0) | = R AP(3.0-60) |
I = 575 (6.0-13.0) | ] mmAS.0-130)
(- HRME(1-150
EAD(150-300) ﬁEEDPElSOG%)O)
H85(300-1144) - S FiE(300-1144)
25°20" EEEE 25°20"—
|

B FRBAEEATHE -

Bl 1la®ssptzy
AFERBEFRD)YF E -FTARTALAT IR

AY 4 ERB)FTRZABROY 4 £

3
=
2

46

d0i:10.6342/NTU202000330



(A) (B)

121P22' 12135’

121p22" 121p35* !
25°28" n 25°28" - A
BNB(K) - SIR(CPUE) >
\ = A AE(0.1-1.0) noe ¥ + FIRME(L-50)
= A A(1.0-2.0) + + HEH(50-150)
| | || [+ [+ |* * #HRE(150-420)
*|+ *
(w[w] [+ + I
* | -, |+ -
T T T
+*
L] +|+
25020 25°20°
a S R e
(C) 121722" 121P35° (D) 121p22" 121p35*
25°28" T ; 25°28" 1T ,
EHEFE) BHE(EK)
H+ NSO C 0L H+ NN C 0119
+ = 5 (1.0-2.0) + = A E(1.0-2.0)
| & mCItE +] [+ FEIE(CPUE) % [+ Hoon +] [* RIE(CPUE)
€L SC . Egﬁfﬁé‘l’%m o B . E@ﬁ%ﬁ‘l’%m
- - + HEm(150-420) . e + HE(150-420)
+ + * + + +* [+ |
]+
25°20" 25°20
_ |

B 12 flepd2¥+ 8 -FRBARZATHR -
A¥+ ERBFTHZEROY S ELFTRBALRD)Y Y £ - FRBASZ AT IF

47

doi:10.6342/NTU202000330



''''''''''''''''''''''''''''''''''''

n
1"k
Fig 3 e
[ .

2 BLM=10 1 BLM=1 BLM=101

111111111111

e e

BLM=10 2 BLM=103 BLM=104

Bl 13 Marxan 88 & 458 F S ficrr B3t 2 R N > A 28 BLM=0-10"

48

d0i:10.6342/NTU202000330



40%

35%

30%

=
3

\ 25%

£

20%

Rt

& 15%
10%
5%

0%

{7 T FE
AIEE]
e JE A SY)

0 1074 10~-3 107-2 1071 10M0 1071 1072 1073 1074
BR2W

B 14 G55 2P ERAT 4 > #F 43 BLM=0-10*

49

200

180

160

140

120

100

TR (& #)

d0i:10.6342/NTU202000330



w20

BLM=10 2

FRRT 1
a

BLM=10 4

s AFiE

ww

o llrl
-
. [

BLM=103

"z s

ww

w0

w0 |

. ol
BLM=10 -1

BLM=103

B 15 Marxan #c88 & 9538 B STt &

50

BLM=1 BLM=101

e nTJs‘

BLM=104

ww

w0

o b I_"
.

W R %8 BLM=0- 10"

doi:10.6342/NTU202000330



G
FI4E
e JEATES)

0 1074 10~-3 10~-2 10~-1 1070 1071 1072 1073 107

BREW

B 16 %%

LS HA LR ERAT A # R $4 BLM=0- 10

51

200
180
160
140
120

=
100 =
i
fe

d0i:10.6342/NTU202000330



121

522l

121°35"

25°28"

25°20"

/J'\ rfwf\ -~

B 17

e B ERES (A o (B i@

\

52

121

Dz 2'

121°35°

25°28'

25°20"—

doi:10.6342/NTU202000330



-

121°22 ~ 121°35

25°28 ~ -
25°20 .
0 5 10km

121°22 ~ 121°35

Bl 18 B B4 L RET "B

53

doi:10.6342/NTU202000330



12122’ 121P35’

25°28'

25°20°

N

Bl 19 B EE s AMT KD S DF

54

d0i:10.6342/NTU202000330



i

Npee S RIER G 2B LHRE

% LS gt e 5 TR KR
2 v 2. fig Atrobucca nibe PR TAE
P P &% % | Orectolobus japonicus PAAETHE
K Feoa fif Hapalogenys analis P AR TAE
v 4 A Pennahia argentata AR TORE
R |9 X F R = |Sebastiscus albofasciatus PAAET AL
e A F Sebastiscus marmoratus c A AT
¥ ¥ M Dentex hypselosomus AR TORE
FF | e bk Pennahia pawak SHAETRE
il R hy Epinephelus c A AT
e hy Epinephelus awoara @ CAAETHE

55

d0i:10.6342/NTU202000330


http://fishdb.sinica.edu.tw/chi/species.php?id=382891
http://fishdb.sinica.edu.tw/chi/species.php?id=382562
http://fishdb.sinica.edu.tw/chi/species.php?id=382529

4 A - 1lisha elongata
Scomberomorus
R BoX G Ao dik oA AT
commerson
LN ¢ EX P UE | Chiloscyllium plagiosum (e sy NEEE o B R O
= g s Arius maculatus A RETRE
W E R Mustelus griseus
Py
o 5 A Sepiida https://zh wiki
pedia. org/wiki
= 4 Ef Pagrus major CHAETHE
5 B 5 E A Branchiostegus sp. SR TRE
LR
=X EHE Loligo edulis http://digitala
rchives. tw/
4 3 s B-F 4 Drepane punctata SN TR

56

d0i:10.6342/NTU202000330


http://fishdb.sinica.edu.tw/chi/species.php?id=383132
http://fishdb.sinica.edu.tw/chi/species.php?id=382918
http://fishdb.sinica.edu.tw/chi/species.php?id=383108
https://zh.wikipedia.org/wiki/
https://zh.wikipedia.org/wiki/

i 3 Miichthys miluy | < E— g
Scomberoides
B | A ung T < |crawTiL
commersonnianus :
LA
A Fo g Palinuridae http://digitala
rchives. tw/
5 A Fa Mugil cephalus oA TR
LA
g pAITIE Panulirus japonicus http://digitala
rchives. tw/
S
C Shpri® Charyhbdis feriatus http://digitala

rchives. tw/

57

d0i:10.6342/NTU202000330



http://fishdb.sinica.edu.tw/chi/species.php?id=381182

A 2~ AR S A e MPA & 34 & u(Author: Horta e Costa et al.)

A Regulation-Based Classification System
for Marine Protected Areas (MPAs)

Horta e Costa et al. Marine Policy. DOI: http://dx.doi.org/10.1016/j.marpol.2016.06.021

Classification System of Zones within MPAS (a decision tree)
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6-10 11-15 16-20 >20
What is the impact

0
of fishing gear? 0
(highest gear score) s
What is the impact of

other activities? '
(aquaculture or boffom

0
exploifation index) s %
Anchoring

and/or boating? 9
(anchoring/boating

0
index) sk sk % ‘

IA
=
N

0000000000000

ZONE Class

ZONE Classification
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A Regulation-Based Classification System
for Marlne Proiecied Areas (MPAs)

DOI: http://dx.doi.org/10.1016/j.marpol.2016.06.021

CI055|f|cat|on System of MPAs

ONECloss @@ 1 0000000000000
*
Next stage: how to classify MPAs

An MPA index is calculated based on the area each ZONE Class occupies within the MPA

MPA index = SUM (zonei cioss X

Area ZONE; )
Area MPA

Example of a mulfiple-use MPA
with 3 zones (and corresponding EXAMPLE
MPA with 100 ha of total area

15ha class 1 + 35ha class 5 + 50ha class 8

MPA index=(1x-os) + (5x-ag)+ 6xag) = 5.9

zone classes) occupying

different areas

MPA index | MPA Classification
110 3. @) FULLY PROTECTED AREA
3 to 5.. @ HIGHLY PROTECTED AREA

510 6. Q MODERATELY PROTECTED AREA
610 7.. O POORLY PROTECTED AREA
7108 O UNPROTECTED AREA
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Indices of Activities (supporting information for the decision tree)

*Highest fishing gear score

Fishing gear (commercial or  Gear
recreational) score

3
7

Fixed fish traps "madrague”

3

=5

6-8

**Aquaculture or bottom exploitation index

Activities allowed Index

Aquaculiure OR bottom exploitation allowed, but not mining/oil platforms/sand exiraction/defonations

Both aquaculture AND bottom exploitation allowed with no restrictions (or if aquaculture is not allowed

but mining/oil platforms/sand extraction/detonations are) 2

***Anchoring/boa’ring index

Activities allowed Index

Boating and/or anchoring allowed but anchoring is fully requlated: restricted to particular

areas or mooring buoys

1
Boating and/or anchoring allowed but anchoring is only partially requlated or unregulated 2

more info: barbarahcosta@gmail.com & emanuel@ispa.pt
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