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Abstract: The continued decline of global biodiversity presents a huge challenge for biodiversity conserva-
tion, especially for marine biodiversity conservation. As an effective way to protect biodiversity, evaluating
the effectiveness of MPAs (Marine Protected Areas) is becoming a critical issue. However, only limited as-
sessment methodologies were specially designed for MPAs so far. Moreover, evaluation indicators have
mainly focused on management effectiveness. Recently, the establishment of global biodiversity monitor-
ing networks and databases and the application of new technologies (including remote sensing, sonar system,
satellite tracking, and genomics) have provided available data and information for quantified conservation
effectiveness evaluations at multiple levels from ecosystems to genes. Future evaluation should be based on
long-term scientific monitoring with the assistance of new technologies, promoting the establishment of the
biodiversity monitoring database and information sharing, and developing integrated and interdisciplinary
evaluation systems to evaluate conservation effectiveness.
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R — e FE BE A A U . 4% ol £ 2% s 11 7]
e K2 HONA WG EEORY IX DRI A 56 35 B8 H
ARz, WEENIEFERER, FERYXIEFH
HEBE(Halpern, 2014) . X EIUIR, W2 E K. HIX
BTG Fiki BT J& 1 OR3P DX R RAPA (1) T A S B
PRI X R RACVP A 3 2260 356 8 B B OV Al A0 £
PRl o B BSCIOOP AL B RS ORI X AE 2 KFE
FE ESE T A H bR, RV R X W
H5RRIGR . EEARG KOS R 78 S A EE
{47 X H bR 35 BEE (Hockings et al, 2006). 1737
RRPP Ak B PP A DR 47 DR 3 32 LRI 0 5B PR 47 3L
R HAR R A 2 AR R A S R GRS T
RESE 7 TH I 2% A U (E 1555, 2016) . i i AR B
DX RRAITAS, T A B B R R BUIR, TR R
P BRAIELE ) 0] @, AT i PR AT B (A 81
B E F PR D M B, W 2 R
PEOR 52U R BT JE R (G175, 2016; FAF
25, 2016), AR BE T B L B 2B I R IX,
10 55 VAl A W DR AP DX ORI B AE IR VE R
PIXEE ARG 5, A ERgH
TP Al o PR DX 3 A5 R0 PR3 o 285 P O 5
J&, VLN E R XSO $R 2%
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H 20t 20604 LIk, Bl A3k A4 2 bk
PRI BN, HEPFEEY) 2 FE VORI A5 DU 98 (85 T
T, 2013) , HRHK RSN . 19624F IUCNE H: “ifg
FHARRT XM S G, & BRI
PR IX . BEL19704F, 27/ E K @57 1 118 M FER
X (Bjorklund, 1974), 1994414 %1,306>(Kelleher,
1996), 2003 4= BRifg R 47 [X 5 %14 3,858/ (UNEP,
2003). 20104EBEA H (M Z ALY 101K %
277 K22 H 28 20204 Jo K g 435 1 FHL1) 10% 51 M
PRAP XA . X HES) 1A 2 FEPE ORI P
R, WEFE RS XA B FA T AR RF 225 I (Thomas
et al, 2014). #1-F|20174-9H, £BRIEHERY X B
#% 72,300 /5km? (£16.35%) ({IiEPE T AR . JAESK, Bl
HHRRY X%, it 20254f Bk il 78 i
10%3AF £ TETAR A H A (Lisa & Danile, 2016).
1.2 EESFFRIPRNAR

e SC b F8 ] PR DR AP X AR B 4 R R A

RV VE B AR ORT XA PER AR X, o, Wi
AR X SRS A e (R VL 7 5%, 2016). H
19634 3 [ 37 5 — AN ORI X e B 2 2kl B
SRR X S5, WP ORT X I K R A5 T I 204 (i
HAELE, 2008), HZ201H 20 804F ARG R RS X [ THI
FURIH R X URE P N (1) 7E20054F -4 47
HEPERF AR Y IX, 20114E TR IR PR Al . H
19804 LAk, P H I A7 MR IX,
5 M TR R 2914 T km?, 49 o 3 [ o 05 1 L
4.6% (VL7 5%, 2016).

gk bR, A2 A kR, SER(ERE
RENEGFERY X MR ARER K, HS
A 22 A A TR A P IR AH EE (Halpern,  2014) 75
BANE o WA S OR AP X I A B 5T AR
W, BROREHAAEMZ R TR ER, &
PELRYP DX F 50 HP (1) 2 22 ] g (W et al, 2017).
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FHEC TRl oA P 2 FEPE R ORAP, W OR3P X R
ROk BRI TR SE AN 2, R R S (IUCN,  2012;
LRI AT 254, 2016). Eeb] FH TIOR3 X # R s
PPAl ) 77 72K 22 72 1 5% i 1 A2 2 22 A5 1k AR 4 1) 4
R, H R VE R T A2 JUCNHE 5 OR 4 X 22
2>(World Commission on Protected Areas, WCPA)#2
H ) ORAP IXE BMESE, DL H AT AR HE B VPl A4 3R
n B AR PR3 DX 3B P Al A0 S 1 A e T
(Rapid Assessment and Prioritization of Protected Ar-
ea Management, RAPPAM) (Ervin, 2003). “f#47 [X &
PR R R R B T B (Management Effectiveness Track-
ing Tool, METT) (Stolton et al, 2003)%% .

LI DR 40 DX B RCROOT il 1 22 i X 2
Rl PR X PPl R R o B 25 20044F T FHAR AT AN H: 5t
H SR 4 2 (WWF)/EWCPAKEZE FIMETT [ 3 it

RAT T UL X T 40Kk & (World Bank, 2004),

B R ORAP DX B T 58 70 PRk 4R AR, HRIRT S
METTZRA, FEAR 7050 P8 (1 R 8 1 n ik
PE. B, SHFER, IUCNGRS T CGEER
X H SO A FREE ) |, BN TR X R R R
INES, =& B AT aBRE BB 5 2 1 R OR3P X
B RSEl AA R (Pomeroy et al, 2005).
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Fig. 1 The number and area of marine protected areas in China have been growing since 1980. Data from 1980 to 2011 refer to
Zeng (2013). Data from 2012 to 2017 refer to the website of State Oceanic Administration.
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AEAN, AR 50T EE o
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IR AFPVEAL AR R B FE AR IS DL BN AL 2
J7 N E(GRY), AW 5 BT I AR AR AH D,
X TR0 R PR IARAS 528 PP Al LR 55
METTHI“HgFELR A X AT 20 R R D X AR 2 4%
PERAEZS KRGV, M ELFFHR AR . IUCN
Clg PR X B PR SO FR T/ ) 256 T4
G EEAE YR SE3AN T T 48R, ARTRE N
F(Pomeroy et al, 2005). H AR X ARG
BT 5 o B e 22 B T 10N PEAl T bR T A 9 S 4t
SEGAEE IR, AR EERENS SR
PR, YA A IR A SRR,
i /1 (fishing effort) {2841, JK-FRIEIHR, 2t A
SPEFRE R BN IR IR NS, o — AN AR 7
152 N 2R 52 2% 5l gak /b /1) X 4807 (Gallacher et al,

2016).
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VEMEFE DR X A R 26 AH 96 3 1P 2R (Bennett & Dea-
rden, 2014; D’Anna et al, 2016), Zu% K &tk
f) 51 (Kaida & Dang, 2016). & B J7 2 a0 & 37 v
{47 [X [ 2% B Y R (Horigue et al, 2014) . # PR3 X
AN RIBGZ: /7 B2 DR3P 2R (Guidetti et al, 2008)%

XU R R E R Z 2 e e, Skt
W2 FEMEAR Y BOSTEAG 1 LR AL (AR 5%, 2016).
2 L I SR R AR A R R 25 A 9% 7 (A0 BURE 5
1y AEBURFZHZR . WETENLA . A IX | BRI 5F)
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T VPPAN AR AS 2 o G SRAN 5 R A 3 RSB0 1 P A
F, T TR ARG, REBEMZ
FEMEAT AL T PR3 T FRAS, B4R X I OB Ah
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ARG TR bR
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Table 1 Comparison of main methodologies for assessing management effectiveness of marine protected area

METT BERIPIXAT 20K ORI X Bk SRR OR P X B B R P 6t 0
Management Marine Tracking Tool {458 Fg Manual for the Rapid Evaluation of Manage-
Effect'lveness How is your MPA doing ment Effectiveness in Marine Protected Areas
Tracking Tool of Mesoamerica
TERHLH WWF/HE FARAT WWF/H F4RAT IUCN/WWF/NOAA i REE T R 4R
Developer WWF/World Bank WWF/World Bank Mesoamerican Barrier Reef System
UREYNA RIPXE B . TAENG P XERE. TE |RPXERE . TEAR, BX. HXER HEXER
Objects Managers and staff AR, BFx Managers, staff, experts, relevant officials, and local communities
Managers, staff and
experts
ANREMER K Low & Low 7 High % High
Professional
requirements
NFIA & Low & Low = High A% Lower
Human cost
EI: =R I Good ¥ Good Aif Bad BT Better
Repeatability
BN BN Smaller K Larger /N Smaller /N Smaller
Effect of
subjectivity
Al 7% None 59 Weak G Strong G Strong
Marine-relevant
2 L 2/ T86NEK11,1501 BRIz A 2D T2002MRd SRR ERE RS
Application LRI IX Widely applied in X Applied in Mesoamerican Barrier Reef System
Applied in 1,150 protected protected areas of Applied in over 200
areas across over 86 countries ~ Europe protected areas
L FH CDE2/€ =R g stk e iy et} T T U g R A DX SRR S AR 10
Suggestion Best for repeat evaluation and monitoring Reference for Best for a snapshot in performance
integrated indicators and general progress
TRbr R 30 34 42 47
Number of
indicators
PAZEE = SESHGE. BEVR BT T, AREESE. KRB, Rl P, BE S IRE
Common Legislation and law enforcement, management planning, research projects, staff management and training, budget, equipment and
indicators maintenance, education and awareness
PRI X E . Hix, G5, REEAGELRMER, 4 | L3RRSI RS S FISR . OB B URI sk S ol . IkSs
HfE RMON L Vs 7% Bt A 9t LR BehE . PTG AR R
Regulations, objectives, boundary, resource Practices and intensity of local use of marine resources, employment in
inventory, local income, visitor facilities activities related to marine resources, state of service infrastructure,
biophysical indicators
MK ENZ S, SESEENWE. WEE, BRHF. FEEL
— Participation, communication with managers, satisfaction of stakeholders, environment education,
law compliance
ESREE (L PRAP X By A KB ORAP X B LE R SR IEINE . R, brhd. EEHTH
Specific . FrfEAX RN, miE wBEEHEA RS, 77 EEEFE. 1. £1%% Threat recognition, signs/labels, and volunteer
indicators i MRS DR B AR, EX 440K program

Protected area design, land and Integration of MPA in F. JF 528t 7%
water use, local investment, and a larger coastal man- \alues of marine re-
commercial tourism agement plan, prod- sources, local health,
ucts and services, and market, spread of scien-
community welfare  tific knowledge, level of
community organiza-
tion, and historical sites
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W22 RV M0 I 5% (AP AN A 2, 2014). HL AN 56
PEORAAH DG AT 4 3k RUEE I GEOSS  (Global Earth
Observation System of Systems)FlE 5% X JEE f 8k
) it 1 AE 2 R G 9L X 4% (Terrestrial Ecosystem
Research Network, TERN), H: oG “ifF 5 7 Flif v
EBRRGNEHR SRR MAN LS. WAMNESH %
P N X 2% G T A A AR S AR N ) 2%
(http://gecbon.org/become-a-bon/thematic-bons/) . it
Ah, ANRIHLFINA IR SL . T 2 NMEAEY 2
FEPEAT ¢ BBt FE ATty 404 BR e KR 35 7 e 3
I 78 2 T TRV Kl P g e A M MBS B R G
(OBIS). tHF MG EAYIPIFN H 5% (WORMS), L L%t
o B — KB ) £ )% (FishBase) . 5 JE (AlgaeBase) %%
(BB R4S, 2014).

[FI, BEAEFE R (WIER, g, TAIBEE.
BRI 22235 R AR, g e OR3P XN AL
2 T H 5 R 2 7 M 0 AR DA SR AR T R T B
15 AR F G0 31 L RK P 1 22 J2 U008 S8 1 W
NWTRE, B OO X DR RO A $R 1
B SCH
31 ERFEANMA

bt o 2 AN RS S R SRR B K, 1K
ARz Tl AR S R S KT AR AR
(Ouellette & Getinet, 2016). 3 4 T2 22 S ¥) AN [H] i
oy R P S AR SS, v T MR X
i S 78 i AR A DA R K K BT T SRS b T
P K NEEYRE R AR EEE . HAT 2R
TE R O B FH T — S o R S S SR Y ) AR A
WEIANRIF 7T . finSrivastavas: (2015) 8 F B[ T2 3%
JEBE(IRS-1B IRS P6/RESOURCESAT-1)£: i 1 Efl
£ W VS AR PR Y 5 5 R R 0 A B FLAR A, R
o B RZ B TN AT T 2 . WengerE(2016)
142007201 34F 1) K B A 2 [l F) B B e 5 52 1
A7 05 R W I £ PE 5 MODIS T2 B 45 £ B T 11 93t
IKEAFFIK AR 455 7 A, R PR X
ANREA BRI 0 T o 32 b AK R SR Z 4 . FRIE AR
S TR XT () T R A X UE I OB SR A
2013). VG778 (ZEFILLAE, 2013). B = fH (5
SRIZE 46, 2015). X G 1 (EFHESE, 2015)%,
FERTE R AR B SRR AR T .

I AR, I b R (T8 N HL) 78 5 R A 5
W A 2 R I ORS00 PR B7F 7 1 11 ¥ 59 0 (An-

derson & Gaston, 2013). b T KRR
M 22 (RS A 5%, 2014). i 5 5 2 (6@ P 55 4%,
2016) WS (UNZIAAR) 70 2 [ (I X F1T5%, 2015)
N AR W) Ff i B A6 K 5 (Spartina alterniflora) () 1 il
(FREIEE, 2017)% .

32 EERANKEA

U JLTHAER, P SRR B R R N AT A 5 2
D) Z AP I DR AL T Je ik i R T B (Kang et
al, 2011). IX 75 1] FIAIF 90 32 B2 1 i AT AR B 1 iR
5l 55 53 RNt A ) 22 AR )

PR PR mAEEI A R REUE, 456
HER A (8] 73 A 5 i, o] DS g IR AT AR SR 1) B 3
SR A SV, EuAE G A 7 i (K T SR ) T
W R AR (ZE 2R, 2017) [ AR 3ET 7 i 4 3t
AT R 73 KRB R 2, W S B R 2R B 45
WEREY> S . R LR IEAESE . Huvenne
2(2016) 7£ K VE ¥ 4 Jb Darwin - Mounds 1 #3 ¥4 7K
IEEEEECRAP X, FH 20 1 R B O 41 75 T R G v A
T A8 T IR v K I B SR AE DL, 3 A R
X H1E F - Barbera%s(2012) 25 A M M4 7 i R 4
FEIUFERS . K T IGHLEZ P& T B, e
P S Menorca Channel T 2R AR I X N 2241 1
50-100 miRALHIEE ISR, 05t 16002 MF,
U H 0 b R D B 22 A A A X IR L A AR
PG REEIX T H R B R . 245 7R(2017)
HZ P RFE RS Gl E gy 7T —&
B 2K071E, 456 g 17 IR E &
PRS0 AR LR, H T8 AiEahxt
T PO A A 58 () 52
33 IDEEBEHEAMNA

TR B B H R (satellite tracking technology) k
KHES) LAY I I 587 7L (5 5, 2016), Gl
& 2 PP eI A o I R B T Bh B,
AJ DAY f@ Sl 4G A2 4 A 1) A0 2 ) R A RS, IR
B ETE . SR, ETEM AR OCHEAI X, A
TR 50 B AR X, A 3 R R X1 2 I
VAL A &5 TS TT K AL RO, DRy E 2 IR B
P B3P ) 21 &5 (Reynolds et al, 2017).

J FH T2 B 3 R R T P Al T DR AP XX 47 Fo
WA HE M E SR, HAiTCA — 2. W
Patterson %5 (2016) i& i 1 1 Ff ¥ Jii (Arctocephalus
gazella) . 2 Ff {> #§ (Eudyptes chrysolophus #!I
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Aptenodytes patagonicus) . 2 Ff & K % (Diomedea
melanophrys#Phoebetria palpebrata)3t5F178 = 4~
PSR, R BRI g v R XA
i | IX L) XA BI20% AR . Ak,
e DR AP DX AR AT O 2 T ORGP B 1 P G g L 1
FE M, T 2 B b R0 V0] i e O (B 5§, 2015;
Zeh et al, 2016). H 7 E 7N K& HF 7T N H PR EER
F2 AR KR I 2 T ifg 156 ME 20 40 (1) 1% Bl s A0 2 (]
FIH, 45 (iChelonia mydas, Thomson et al,
2017). % f4 (WnRhincodon typus, Reynolds et al,
2017). fiit (1 Delphinapterus leucas, Hauser et al,
2017). f# R (Dugong dugon, Zeh et al, 2016) L f {5
REF AR (Patterson et al, 2016)%% . [ P AT 5 3=
BT R BEREE R Gl v R X ) il
(Chelonia mydas, FBHMEE, 2015). FFCRIL, &
RepifF X B8 E T R W X GBI, 1£
Y T S 0 ] AT ER A I8 2 (R

34 EFBFEAKIA

Wy ) PR VT 45 A R AR ) 2 RE M LR A
LA AR IR E 2, AR 2R (R AEY))
R AN A /INTT AR S T A R AEAS BR 2, A T 128 (.
RVEN R T T AAAE R AL w] 2 4% A (=] AL
WG, DM LS A e oy K 7R R S . ML

5, TS TFBRGEER, BONEBEAYSE T
PEEFE. inE@E N DNAZKIZI SR A
ez BT AV Z R T i B, Ah
SRNAZ ) ) I 5 4535k (Shaw et al, 2016).

25 LT, BRI A RE AN HI S 45 g B vF
AN R 7K 10 A2 400 22 1 A R R DL A AR A6 - 3 il
Al BE(Addison et al, 2015). N HHEEF AR WA
G2 VT AR B OR3P DX b R R A7 5 2R
PIARAL, PAl N 23 3l Bl A5 A2 A S50 A JE b 1 5
Wi, N FH 75 I 3 S 2 mT DAl i DR XRS5
HIRBIAIAE AL, I TR B R AR SR I HE
P SRR HAE S, AT LR OB I, 7 A B
A HEFORG X RGP IR AN 2 6 JE R A1 2 4R AT
DATRH S 8 WA, A BT @i e R X B AR
VA AT BRI Pk 22 AR AL

4 FRESERIPR

B E VAL SEEA AL TR R B 20044 [H 5
PREWE B RS RAT T G AR XS R,

ARBIEY (GBIT 19571-2004), Hfud GHEEEHER
R X E BRI 15 |, R E A E
BE X OR Y X B U VAL ik o 1Ak R VPAL
TR X TAEAN G, EEETEWTM, =
PRGN A2 25 B4R DA KR 25 A K #2551
[RVTAL . 20164 E ZKilg VR R AT 1 (B KGR
PIX W B A IMEGRAT)), e B R AR
X [ B OR AP AT I B A

H 08 A R &R A 7 S 5/ (R e T F
Ji g4, 2016), £ AR E BRVEAL R R EE il
FIFRMHR R bR E A 2 R T E
(SCCBD)A: T-METT/& R VEAl 1 Fd BEAI 1 [H X 4 it
TEEARORIP X B (G VLT, 2013), FAEIRSE
(2012) 3 A1 1 VLR A8 1] T 5 00 L A o e v v e
TRAF X IR A 25 R G PUIRFIRR 21, M T &3
Bi. g5k Rt N A S R REPET FR bRk
Ao WUZE(2017)/EWCPAREZL AL I, 2B BN

SR FPPAG IR R, BEXTE BN AR ] DR 3 X

M T — BRI PR &R 48" (Environment Per-
formance Indicator, EP1). X8l TAEFRARHES) T
RS X R R B A R B (T AR%E, 2016).

5 ZERAMEINL

H Al E bR b 2 FF K B 0R X A BR80T Al
A F2 3 BN PR R AN A 2 8% 7 T VR A R H
PR SEIARRE, A7 —LefR I R 2= W PP Ak
J7 R K2 i MWCPAZE Rl A7 AT ok, FE 8 At i
59, RIS, e QUSRI 45 3
M ARG (BB TG N7 284, 2016);  H T 2kl M U
Bk Z m e A 25, ILFRME SRREYE
T B 00 P 28 SO R AR R A R AT L FH, AT RA AR &
RG BN Z R ATES IR, XN R YT X
TR ROE BEVFAL R 1 AT BE A A 2 Al

ETOHEMAR, 456 A0 HHAE AR E
F I F AR X I SEH 5 88 (£ &=, 2017), mTLA
BRI E KR X 24 . NA SR E
2y, Bt s, = BN AT e 2 5
PEARREYE, Wl TAERIfR R A TEsE, (5 8 0g
WA, 1 H A B R BRTAY F ZA R X T
PEN G B VP L K I 8 AT 4 BRI, X Tk
o R I R AP DX P VR R RV I 7, A S
LU
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(1) i GR 4 i RCPP Al R BR BT 9T, IRR ST
AN 56 3 3 Y B [ AR ORI DR R AR

(2) n 53 CR AP DX SZAR HE I, 3 ST 47 B2 1Y
BHEERBEEICE RS H AT EE — i i 2
WS AR BE BT TS AFAEBURBR L, Han Py fh 2 R A
JERACE AN R (R AR B S . AR R
JE B4 (1403 B PR AR Al 1 S DR 7 VP Al 45 R A
R R, RORFHRNE L B, Insa iRy X
SR I EAE, 7873 B ) 0 B AR A 5 92
HALKHIN . BHER . RERRIA R, SRR
I DX R Al 4 A S A

(3) I s ORI XA 2 A BN B AL
WL o Do fof 5 0045 S5 B0 e e i 55 1 DR B RPPAl,
5 4 0 T 5 O o 2 AN e e, (e
G R AR B ALRIIE R, R 53 HAbEE A Ry
R ML R A8 e B AR A

(4) I R T A= 1 22 R D00 F) DR 37 B PRl
HEALGRE IR R SREIBEERNIE, £
VEEE B PPA R, InsR st R Y 2 R R R Y
FRACCEAE, SLBUE B . T E R RO
ROPAR, TR R GR 7 R B AR R 3R

Bgt: BadhloK g AR oA WWF (F B)E
X F. R ERFAGHFFR | EiEf kA
38 B M SR A B3R AT
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