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Establishment and application of an evaluation system for the effectiveness of

coastal wetland nature reserves management in Guangxi

LIN Jinlan, LIU Xinming* , LAI Tinghe, HE Binyuan
Guangxi Academy of Oceanography, Nanning 530022, China

Abstract; The development of marine protected areas faces an important transformation. It no longer emphasizes area and
quantity but greater attention is paid to construction and effectiveness. Thus, marine protected area management is under
tremendous pressure. As an important means to evaluate the degree of realization of protected area management objectives,
management effectiveness evaluation of marine protected areas, especially coastal wetland protected areas, has recently
received attention from ecologists at home and abroad. Relevant theoretical research and research on methods of construction
and application practices have been conducted successfully. At present, most of the assessments of marine protected areas in
China draw on mature foreign systems, failing to fully consider the special characteristics of the local oceanic environment,

and related domestic research that still needs to be implemented. Based on the problems existing in the current evaluation
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system and the characteristics of construction and development in the Guangxi coastal wetland nature reserve, the evaluation
framework of “ management mechanism-management foundation-management behavior-management effectiveness” was
developed, and an indicator system was designed using consultation methods and an analytic hierarchy process ( AHP) ,
including 4 elements, 19 assessment indicators, and 6 additional indicators. The following four are characteristics of this
assessment system; (1) Unlike administrative supervision and inspection, the various output bhenefits of the protected area
management system were considered comprehensively and included control, ecological, social, and economic effectiveness.
(2) The indicator design takes into account the habitat characteristics of the coastal wetland nature reserve and the
willingness of managers and the public to protect it. (3) To minimize the influence of subjective factors, quantitative work,
such as weight setting, grading assignment, and percent distribution, was applied to the indicator system. (4) Assessment
of indicators, such as changes in ecological environment quality and landscape, in protected areas requires long-term
effective statistical data. This evaluation system is applicable to the coastal wetland type protected areas system with effective
monitoring. Finally, the national nature reserve of Guangxi Beilun estuary was used as a research area for verification of the
evaluation system. The evaluation results showed that (1) the case area evaluation index score was 78 points with an
additional 3 points, for a comprehensive evaluation score of 81 points, and its management level was level II, indicating
that the protection management achieved good results. (2) The score ratio of each factor was ranked as follows: C
Management Behavior ( 100%) > A Management Mechanism (90%) > B Management Foundation (87%) > D
Management Effectiveness (65% ) , and the proportion of the number of evaluation indicators at all levels was [ (53%) > 1l
(21.05%) > 111 (16%) > IV (11%). (3) The score ratio of the 3 types of management effectiveness was D, Control
effectiveness (97%) > D, Ecological effectiveness (60%) > D, Social and economic effectiveness (35%), thus,
indicating that the ecological effectiveness of the case area was generally good, although the social and economic
effectiveness was poor. Based on this analysis, the main problems faced by case area management were discovered and
included insufficient technical capabilities, weak talent team building, and diverse human intervention. We recommend that
protected areas should strengthen capacity building and control, strengthen public awareness, promote community co-
management, pay attention to the protection of ecosystems other than mangroves, and promote regional sustainable

development.

Key Words: management effectiveness assessment; ecological effectiveness; indicator quantification; national nature

reserve of Guangxi Beilun estuary

BRI EARIP X B0 & B T 1962 1L B SR 4537 B 2 ( International Union for Conservation of Nature and
Natural Resources, IUCN) T U2 H TV H AR X &2 51, 1963 4FE3R [ 7E i i i i i o — AN T
AR X ——L T 5 28 1 AR OR 9P X, M 50 247 R IR BN B AR ORI IX I 0 48 T 45 i & i
(1963—1980 4F-) —22 18 & & (1981—2005 4F ) ——ififi & i (2006 4F £ 4%) 19 3 A AR, %
2016 4T [H B 8 S E A SRR X 156 4>, BN 528 J7 hm® P W1 B T A VR VARV A S AR X
BMIERY,

20 tH4g 80 AEFRLAK , 42 sk OR 4 DX i) ThD AR AR it B 7E MRS | (ELAT) 2R BB AR A A Dl VA= ) 2 40 1
FREEREIR MM AT X AR X AR S 18 BPIR I, P Ah A3 ) IZ S T VR AR DX A A ek
TERE T AHILWFSEAIE o FLA0T, — S T i ) BORAE 2R 38 Bl iz T3 1 D 4 DX A8 LA PP A7 A
FEAFEH T AR FYIXZE 7 2 (World Commission on Protected Areas, WCPA ) 472 H 19 “ R 47 X & BRA 0T
MrEZR” 00 DL R e AL AT AR A AR X B PR B T H ( Management Effectiveness Tracking
Tool , METT) CUH e R XA TR S BT A G S MR T (Rapid Assessment and Prioritization of Protected
Area Management, RAPPEM) "' “{#4747 531 %1]” ( Conservation Action Planning, CAP) )" “IHahnIk {155
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AU (Enhancing Our Heritage , EOH) VAR 2004 25 MRV R A AS PR ER 2SR R 1) [ PR VAL R R B
kR A FRAT (World Bank , WB) S 57 H #8344 25 (World Wide Fund for Nature, WWF ) Bt % A
A WEPELA XT3RS JTUCN R v DR XA BESRAOT A 489 ) (How is Your MPA Doing?) ', &
i S Y 1 55 ) 2 110 v S DA 5 R DX B sk DR A T ) 70 A ARk RN B T TR A T
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Table 1 Four existing coastal wetland nature reserves in Guangxi

Frs ZFx 25 R ADOE S TR
Number Name Level Protected object Area/hm?
1 LI T LT AR A 2 R A AR R X H % MM RS 8000
2 TVE A R K9 A SRR X EP3 il R RS RE 35000
3 FoVEHE S O E R R A SRR X F % LIRAR RS A S RS 3000
4 TV R LLRObR F AR IR A X MR LIMMAEE RS 2784

RIRAE BT A A SRR X AR LR

1 HEERE

1.1 5T IXHENL

6T E R Y A SRR X T 2000 4F 4 J 48 55 Bl gt oy, oAb 7 V8 B 380 i 5 8, AR B I &8I,
TUEg 5T I AR , i FE AR FR M 21°31700"—21°37/30"N, 108°00'30"—108°16'30"E , i1 45 2| 74 15 BB TRk VT OF
S EAALSI T, R K 105 km, ST FH 3000 hm?, 43 4% 0 X (1406.7 hm®) (2% #11X (12600 hm? ) Fl5E 55 X
(333.3 hm?)3 DNIIREX (B 1) O PRI XS G R LR MR 4 B AH DG () T 22 Sl )RR T vf 2o I8 5 A R Vg
IR o AR IX S i b DX M SRR AR Fr 5 b, 458 =2 RP DUA kB UGG 2D v OR3P DX p S 3R 22
WA, 22.3°C I 2 DOE L 4 Hoh 3 P390 22 2.22 mo, (R IX NI AR 20 15T S)
YRR, M AERHARP S,
1.2 AR
1.2.1 PPHEHESR

BT E NN TR, 456 X IXE , WA [R] St %o G2 A7 B2 Hh e i BROR 4P XA 389 e i il (%A
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Fig.1 Location and functional zoning of national nature reserve of Guangxi Beilun estuary
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Fig.2 The evaluation framework
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Table 2 Description of 19 evaluation indicators
R W FE bR EiEgan |

Evaluation factor

Evaluation index

Description of evaluation index

A EHIHLH
Management mechanism
B B AR

Management foundation

C ATy

Management behavior

5 TH B 7
D & ALRL D, A5 K
Management
effectiveness
D, AL
D 22 R

A PR B

A HRR TR AT
B, ¥ B AR 5 AUR

B, WM B 5 A B it &

B 3L Al it A 5 I GE AT
B, B A A K AHH

C, HHEEY

C, Bk W

CyEEHE

Cy PRAP T & I ) 2

D, MM TR a5t E 1L

Dy, SR A 5 A Af AR AL,
D, ALY R 31 A1
D, K A8 AR AL
D, B AR

D, NS AEAE

D, TAEA RN

D, X RS

DR RFEZ &

EHNE NE WS 00 E A EE A A R R

FI il 2 B HRAT I B 5 47 B T AR TRl ol s B St 1 1

T 1] AR 5 A L

MU 5 15 N BRI 0

B BHIF WIS S SRR d I RIS 1 TR
VAT A I I

M Pk R AR HE AR YRR AT TAE A SR B
BHIFITE Az 7S W5 R S R S5 1 T R O

XPANE AL ARSI A L

P TR, S iU Bl S a0 A R Sl WA O
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P4 K JE B AL X 2 55 3035 AR A 1

(2) BRI 46 D (D, D5 Dy 5) Dy(Dyy Dy Dy) 3 6 MR, TSR IXER G
A R B LS P A ) S B AR R DR AN [ B B Sl A ik L, 2 583t b Lo B 4507 vk
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Table 3 Evaluation criteria for data analysis indicators

TR R WAL AR IE Evaluation criteria
Evaluation index Calculation basis 1 I m v
D, | RS P
- E.EMLJJ%E%@ g P/B AL 0 <02 [0.2,0.5) > 0.5
Benthic community structure change
D, BB B
- A A TRV % 0 [-5%,0) [-10%,-5%)  <-10%
Typical habitat distribution change
D, 5 BRI R A2 TEAN BB/ AR 0 [-5%,0) [-10%,-5%)  <-10%
Indicator species distribution change RN KAV 3R Ak [0,5%) [5% ,10%) > 10%
D, KB F Ak
KSR KT A 0 I 2 >2
Water quality change
D, WAL )
o %1 N ) SRV AL 0 [0,5%)  [5%,10%) > 10%
iological invasion change
D, s N5t AE{L
AR TS AT BVE L 0 [0.5%)  [5%,10%) > 10%

Artificial landscape change

JERNGSIY P/B B R AR PR A 72 03 54 Wy B HE AR, SR Brey (1990) 120 36 0 o A8 A3 g ( PRARAE 5 58 LA ) /5 50 He A i x
100% , 7K BT AR B P37 X Ak Dy e X IS 225K, SR A GB3097—1997 Mg /K /K BTamfe ) AT PP
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(3) BN 2FEbR . B D, (D, Dy, Dyy) 33 N8R, HTIPAL RS XA S & 55 U SRR
PEAR T G2 AR X A By PR3P DX R i DX R AR >R FH R TR) 36 A O =K, SRR AR 3P X T AE N BR3P IX A8
FRT AR B AR R TAEE , DAL XA AR5 B4 DX A8 B T AR AH DG (RS R ) 5 T A AR B O . PEAS A
HEH :85% VA 32 15 N B3 B T 25 75%—85% VA i) 1T 9% 5 60%—T75% 1) T 4% ;60% L4 T BN
V4,

(4) BHmIiFs bR, AT XA AL = 2SR bR, ™ A PR XOR TR 8 A RE B, 4 8 N 48 s B o E Al b
(R 4)  HT G C B BRI Z AN PR3 D7 B AR v A e A A RSO, DA B R DXRRAR o)
U S A J1AEIIE,

x4 HIMIEARITAAIRAE

Table 4 Evaluation criteria for additional indicators

W b SR bR
Additional index Description of additional index Evaluation criteria
E, 435 E, il R AR R AR DR R el A T S B X e BTN 2 43, 5 4y
Bonus points E., FX=Z4ES5ERSEREWEDEE

B, i XZAREERA XA B A SBE R |, I AT R
E, 185355 B,y /MRS S R XN BUE PR 5 52 B i A4 L1 TR 3 43, & 10 )
Beduction point E,, 32 ZAR KA R Ak XA | A9 1 3R 5% JEURN PR B S

B,y @R EARRAE M EAE ST ICE BRI 2 B R0

1.2.4  FEARACE KR

L R E WD SRR (AHP) Y B e FE PR AR, i 2 — B R 585 43T 100 ZME, AL S PRAY A4
B FEtRrER Mo, Horb 190 5 M, V57 ¥ 8 bR /3 (B 1 100% .80% ,60% ,30% W73, Fe4t
B0 255 VEAG 3 (M 5 2RV R AR AR S0 A, PR dr DX/ 3 s 30 5 0 s KA Sy < A {ELTE 85 /DL o T 4,
AP X B F5 3 75—85 43 LA LR T4, A B4 X 45 BAARL R 4T 60—75 43 L o T4, A R
XA B — 560 43 LA TN IV R A P DA B s e 25 .
1.3 Bl ki

WRMATEZSFE AR BRI FE A7 SR B VAl AR T R 0 180 1% f b 450 , 32 SR U5 O 4 X 45 B LAG $2 448 1) A
BE, DL S 5% R o BRI SS AR AR LT Dy AR OR DX R S W ) e 45 R AT A OB O 2, e
FIEAN A BE 245 :2007—2008 4 )7 1Y 908 LI LAY R ARG IHA " 2006—2017 4F-“ {37 X IR B i & 5 4=
P ZFEPEREIN 2005—2017 45 LRAp X 5 2 A g 7 45, 5340, FH T 500 53 A 19 18 8 45k T 2007—2008
4E ALOS TUE (43313 2.5m) .2015—2016 4F WorldView Z2 51 TUE (/3383 0.5m) Wi EE . 72 IR vy 2546 b
BRI T H 4H 2018 4F 5 H R B9 AR ) 6 8 A 45

2 WIRER

2.1 ZEHITAL LS R

I SR | )R A GETT AT DA S B R A b A RO IS AR T AR | T E R
X A B.C.D WERIAG/HE SN 78 43, BN &30 3 43, Hod 433 3 Wi (E,, \E,, E ;) , #5350 1 5
(B, AP LRGN ME RN 81 43 A HYNE T T4, A BUSS R b, JET IS5 9 (3 5) w4
PPIXIPAGE R G o 5 LUEBL : C B HRAT O (100%) > A A HALH (90% ) > B 45 PLELAL (87%) >D & HLAL
(65%) . WARTEFRIH S BB R TH(53%)> N (21%)>MH(16%)> N (11%) , EHIT 4R
Bk T 9%, BN P At 2 200 O S8 A A e 1K
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x5 EEREEFRREZHTHER
Table 5 Results of indicator assignment and case assessment

HRRIE o VA

R s B Indicator assignment Graded assignment Evaluation result
Factor Index Weight = =
BRE HERZ I I I v HRE B2 )

A A, 0.50 10 5 5.0 4.0 3.0 1.0 9 5 I
A, 0.50 5 5.0 4.0 3.0 1.0 4 I

B B, 0.50 15 7 7.0 5.5 4.0 2.0 13 6 I
B, 0.25 4 4.0 3.0 2.0 1.0 3 I

B, 0.10 2 2.0 1.5 1.0 0.5 2 I

B, 0.15 2 2.0 1.5 1.0 0.5 2 I

C C, 0.20 20 4 4.0 3.0 2.0 1.0 20 4 I
G, 0.20 4 4.0 3.0 2.0 1.0 4 I

Cs 0.05 2 2.0 1.5 1.0 0.5 2 I

Cy 0.55 10 10.0 8.0 6.0 3.0 10 I

D D, D,, 0.30 30 9 9.0 7.0 5.0 3.0 36 5 I
Dy, 0.60 18 18.0 15.0 10.0 5.0 10 I

Dy, 0.10 3 3.0 2.0 1.0 0.5 3 I

D, Dy, 0.65 15 10 10.0 8.0 6.0 3.0 10 I

D, 0.20 3 3.0 2.0 1.0 0.5 3 I

Dy 0.15 2 2.0 1.5 1.0 0.5 1.5 I

Ds Dy, 0.15 10 2 2.0 1.5 1.0 0.5 1 I

D, 0.30 3 3.0 2.0 1.0 0.5 0.5 v

Dy, 0.55 5 5.0 4.0 3.0 2.0 2 Y

2.2 FEENEE SAE KT R

P X ST 15 S A FIKSF KL, R BRI A BRI o e 4, LA I S N B T AR G . T A
SR, HERH I SE A FOBATIE R, HLA S i M Pk WA ae 0y a8 Wi BRI S 208 T T AR I R R AF, JF
RN SR T B AR T R4 AR R IAEE  BOIR AR SR AR . JL AU R A4 . BRI (2015—2025
) B ARAF RN EFME  ARAE DRI I BT —4F N 58 BT K Tl ae X Ak 8, 8 9%l B2 R N BUIRFA5 B
DR 20%
2.3 BB ES R

53 DX AF ) ) R TR Sh A B9 P/B (EAL T 0.68 3] 1.02 22 [W], 2015 4F Jg [y s i iR A8, 15 2017 4EBLIR
EAHZE 0.34, 522 W W MAR b ; ZUROAR T AR D s dee s (i 1 BEAE 2007 4F, 2k 1069.27 hm?, 5 2017 45 BURAEAH He
AR R -8.0% , 52t i WA Ak 2017 AFRLDREAR 2 M TN SR 121 5, SR E RO 7y b de v 1, 28
RNy 0, BRI IX A BESOTAL 2B R 18 43, IS 60% , s — ¥
2.4 BB TR

2008—2017 4F , 32 Jay B 5 YL , P-4 DX AR K B2 01 (455 7 T 27K, K BB o i DR AR E 5 R
X AR R W B LD AR AE W) AR 52008 4F—2016 4R, DAY R Ui 408 SR RO A B2, P47 DX B TR N h 5t
WA T 12.72 hm?®, RN 4.04% , R B ERMAR L, PR4 DB ¥ iUOTAS 4B R 14.5 43, b7 1%
BAF 97% , JBEURT .
2.5 ST R

T TAEN G F R X DA BT AR 10 15 78.95% , B 10 15 21.05% ; Z Vi X BEA
FRT MBI SR A BT AR 5 54.55% , BEA BRI &5 18.18% , B W BLIN 5 27.27% , RN L H I a5
REELZ R 0% 45— WK M15 63.64% , (REFAASI Y 27.27% , B3 R BE I b7 9.09% , 14 X4t 25
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] AT PR R 4P DXAE BRI ) BRI B TR R RIE AN 5835 , 25 [l UG PAS HESE  TE 8 bR st B IR RE 4
7% PR R RN, LR A BT AR By s T AR A AL S PR AR AF HAB T T . B VAR R 2R AR B
NG % FRA 00 58 55 MR e T AL 5 =2 e LR DR DA B B SR AN T T e 4
DX JE] A0S B 25 i PR e DA B BSASACfl AR 2 F) S S 7 I T 1 38 AF BI B 3 B, DA BRI S R
) FAR A o 2% G5 AR S 25 R XA A A B ™ H 9 2207 T8 2

(2) AR SR PG TR A — 5 2 R RSB

ASCNTPaERE F SRR AP DR RR R R ST 1 DR DCOAE PRk 5 48 LA A B L Al 4 3R T8 2 A
LR AR e N A 801 I o A = i e = 2~ R SO e 2 W G N 7 S A S NG 7 N
FiESF 22 M AR SR TR PRI, ELH S 1A DS AR AR N B RS S8 S PRI AIE MG & Kn et o i
B2 M7 AR BCA R8s L AR 2 R ICR PR AR BUARAE” 5 Dy s fie e /AR AEL” A8 728 AL A JEE A T
iy, DL W Ui B R0 XA B T AR Sh A R R . 7 JEBEEPPAG bR E , 70 o (e il i AL A s, 28 s 1 S i
FORTR I BR EMLA RS, A SO E Al IR RAEZL S SR bn 4t Jr ik BT, RERE A Ae k) afi g IX 2R
ARG NG PR AT FR S F 4R BEHOR SRR SR

AR SR PTG AR 538 P TS I M S A (A DX B A R PPl A A PR B A WL AR (b A4
PRVEASZE AR TR A GE TR | W] 20 Ml 55 55 O e 38 119 [R) 288 DR DX AR A 225 M1 B0 >4 R 5
iz,

(3) SRR DA B T AR A i o — PR i A e

PG R AR S GIEA i R PR W o835  PPAS S5 SR IAIE T 805 AT 215 FRIEARL 2 Gl is HI S &k
B, AL F AR DO PR T AR R B B BE ) BHEAA BB 55 AR TR 1, LRl 37 3 iR 7
RIESFHMENN T, FEAFAEINEELAT - ORI DCERE I FBES BE R, A i s %6, (R 4r ARG T AN 1
QR PIPPRAA Tk, AN 53R AR T it (1A 1o 5 OTHT 1) ZLA AR LS 8 F A A 25 R GEASCHT AN I | R BIT
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