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Abstract: Artificial reef construction has ecological effects, economic effects and social effects.In
order to scientifically guide the construction of artificial reefs and further promote the
construction of marine pastures and the sustainable development of marine fishery resources and
marine ecological environment, the paper adopted improved analytic hierarchy process, from the
social adaptation,impact on social environment,impact on social life and impact on the develop-

ment of other industries,and 10 evaluation indicators such as policy conformity were selected to
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evaluate the social effects of artificial reefs in the Nanji Islands by means of questionnaires. The

results showed that the artificial reefs in the Nanji Islands have a good social effect according to

the weights and effect judgment values of each evaluation index,among which the marine ecologi-

cal environment,the long-term project,the improvement of fishermen’s quality of life and the ma-

rine fishing industry played an important role. Long-term and continuous investigations will be

conducted in the future to improve the credibility of the evaluation.

Key words: Artificial reef, Marine pastures, Analytic hierarchy process, Marine fishery, Marine ec-

ological environment

0 5lF

RS B O T T VL4 7R e EB 7 BH B B A
18 AR TR U 2 3 44 11 B TR Ut 3 P AE Ml R 1)
PR RS 5 Vi B A Ry a2 DL
TR el B YR AL BB L g RR O DL

TRV A AR N T e R R S BRI VR A
BXHMEERGEZ —, RS N Tk
HWRE R 4 DB, O OE B B . 1986 4F
e b H g O 4 A2 2 E MR T,
9.0 mX4.4 mX4.5 m;2001 4 H5 M) i) f2 Ak 2 i
PREEFE 2.0~3.1 m"™, @4 BB Bt 2001 4F 1
2002 443 5 #E T AH 75 T SRR 6 AR (14 A At
F1 220 1A ;2003 4FEAE T B — B 05 v Sl A0 RS
Ly — Ji JB L A Tl 29 A A R HA A R A 1 S UK D
BV 5 2005 AF 7E A A 15 S8R 7 05 U B 4%
19 /> e R J e i ef . O JL 42 i B B - 2011 —
2012 AF43 N AE JCHEAS T XA 1T X g 3 48 64 4 A
36 4.2 mX6.0 mX5.0 m A PUHE & 40 5 e,
TEJORTS T XA 32 4 4. 0 m>X4. 0 mX 4. 0 m
TR BE HHESRAE . D RURL B B Be . 2014 4F 11 A
F 2015 4 5 JIAE b b U BB 17 A e A
2016 4F 7F F B 5 & B KR A SRR X DL AR
BB 5 AN AAERE, W4 11 A8 1 630 4~ 2.0 m X
2.0 mX2.0 m [HESE f Rl ; 78 KO 75 T 0T 2 1 A
BERERE B 60 1AL 300 A~ = )2 =Mk, 2016 4R
JEE 51) [ Vi 1 06 R A0S B A B e R O T A
Ym 35 X AR 695. 5 hm? , WAR P AR 5
TS5 0 0 S v A T M Y AN B TR

N T o g e 18 ] 3R A5 AR S ROR L 2 B RUR RAL
SRR M FAERMR, AAREED VR A T A

T 18 U S 80 0 5 o B R 5 M 0 4 o N T
Tl Bk ek Oy X5 B p R AR R ST MV 1 N T
ek L 28 e BN T f0 il %) 4% 0 AR U L Bl T
JERIR R AR AL, X T 23, A2 H 5 o
BT RAR ROR TN AR WA 25 5 T o S50 10 R FH BB SR
J& PR, SRy AR DG R R A BN T A B PE A 4R
TR AP 2R FH AR A0 R 8 N T 0 R 28 5% 3R VM 45 A
MR IR PE A . X T4 & ORI A 5T 8
b B A PN SR i SN N T H s
JRURS: A 25 5 I 45 IF A Ll 7R A B T Al X
) 38 BRI DL IR B2 IR 43 Bk o A oA SR

FI 1987 47 . pg R 41 & Vi 358 22 YR T Ji N T £ fife
B A= SRR JH A L 5 B IX AR B, R DX A
TRAT PRGN ARSI A Aok . SRm HAE SRR
VN A2 . R, ARBFSET 2017 4F 10 A X R
JEEF) 15 Vi S5 1) 5% 0 T 0 3 R X N T R T
JREVE A R A B Y 2 K A BT 4O X T ik
5 hE e 3 P X A 2 PR B Y 52 e R AR 2 AR T
14 5% 1 A B et At A7 . 2 J8 4 5 i 4 A D)y T, 1 B
10 PR G B L PE O N T fRE A FE 20001 L o T T
WU 7R 3 DX B B I 2 2% [R] I O AR OC DF f 4 it
W ds .
1 Pk

KB FE 25 Saaty T 20 42 70 FACHEFE I
PR WA BT EE CAHP)D 2 H AR 2
i [) JLAE A7 2 U Ak RS A8 4k 40 A7 %ot 5 48 A i A7
FE AT N SR HE R G AL e st T A
T AR S WOR AN 48 bR 200 AR bR . TR
RSBk

1% 8 W) J2 W 3 BT 125 2R U B AFL 78 552 B 1o



12 i P IF 5

2019 4

FRHE A M D SRS A 1 B R B L T R R B
M — SR 25 . B, A BIF 5 SR e 1 )2 VR 43 A
L BEA 3 AL,

(DR IEN B A5 5 2 Z= 08N 2T 7 6%
HARZ W2 FdE bR 2 .

(2) P P Bb 45 B J22 BT A0 8 0 25 I A G B 2L
R EARE R R S = AR U, W2
A on ANIJCE PR R B E— R R TR &
TG F AR G E M L A5 3 LR

C, Cpn - C,
Cy Cyp o Cy,
C: . . . .
C,., C, - C,
Hip.Cy=2,0 i wHEj tREZE;C, =1,
JLES; L ERBEEE;C, =00 i TEKA; JC
EHEG,j=1.2,n),

(3) Ay B Jom o 0 b S B 45 56 2R A S UL T T 1Y
iEROREER A O G T Ll B R T [ e ) T
M. FIH HCECHE BE C 1H 58 & 0 2 A X 8 22 M i HE
JPAEE AN

"
r, = C..

THE R K HE T 18 BOR S N HE T 45 5K
Tmax —=max{r;} ,
6 H S5 K B /N HE T R B9 X R 1 T AR R
FE Sk Ll A I R SCRY JUAR BE 45 i R
(AR B FEPE AL CA, =>1), 16 HE ST ) W B i
EAN T8 55 5 D LU 55 5 32 LA BB )23 WK 40 A 1 1 o 4R
FRAE , Fie 26358 N T A it S ORI 2R B RN (E .
2 TEMIRPR
TR ) B VA 3 A N T A R T R U R AR AR
fuffe JEMBUFE MBI AT H, EEHK
SRR A N B YR AR B AR IS R L DT B = A AR
VR R LRI ST I R U TR O T R A O BN T £ i
R A 2 SR SR HL X Ak 2 A 2 T ) B ) 4
I ok S H I A JF S 5 HoAh A\ T fa gk B AR
ST 5k A5 R R A 8 1 SN T A R AR SRR
MPPH 46 A, 2 EALHE 5 4R S 09 35 B M L A S R
e sZ e X Ab 2 A2 % B9 52 e DA R H A ATk A

Fmin = min{r;}

AISZIE (R 1),

x1 BEIBEHAIEBESYURBITNIER

ER 7y HEN 2 RN
ity BORFFEEBD
& PR (A D W H KA (B2
N RGP S AR R (B
XAt 2 3B AT BE (B
T A8 1 B (A VA A IR EE(Bs)
[ARANE JEIH BRI (Bo)
X2 A T Y AR B K 5 (B
R (A ) W v R A 3 BT (Bs)
X HAAT Ml PRIR L (B o)

JERY R0 (A D AP (B1o)

3 PR

AT FE X - BB SR T 3 K R TT RN B
T JE Ta) A 98 5 38 o K500 8 BERT AHP AR 23 A,
BN T AR AL 23 OR DA 46 B 19 AR, IF 3 1 — 3
PR (% 2) .

*2 BEEIBEHEAIESEBASHRITINERNNE

3T 2 AT Feki )2 OB
B1(0.062 7)
A1(0.188 2)
B, (0.125 5)
B3 (0. 145 9)
B, (0.079 0)
A, (0.558 1)
B;5 (0. 300 6)
B (0.032 6)
B;(0.062 7)
A3(0.188 2)
By (0.125 5)
By (0.021 8)
A,(0.0655)
B1,(0.043 7)
4 PR
4.1 ZEFM
B 25 TUVT- M 48 b5 09 [0] 5 25 R 4 AR # 4 4

— AR 22 5 MR WL B (H 1.0.0. 8,
0.6.0. 4 F1 0. 2, I F 2585050 ) 72 8 50 3 T LU 48 AR AL
9 R RS B u BN T A R A 2 SO AT A 45 b



He il

FA A B TR KBTI Y R B S 5 T BN L A AL 2 OR AT A 43

LRSI (R 3)

x3 BHEIREIAI&EHTSHRENERN

SHEITMNE
LREEE BORHEE FEbR AR LEBVFE
B, 1.0 0.062 7 0.062 70
By 0.8 0.1255 0.100 40
B 0.6 0.145 9 0.087 54
B, 0.8 0.079 0 0.063 20
B 0.8 0. 300 6 0.240 48
B 0.8 0.032 6 0.026 08
B 0.6 0.062 7 0.037 62
By 0.6 0.1255 0.075 30
By 0.6 0.021 8 0.013 08
By 0.6 0.043 7 0.026 22

W28 3 R & PEA 48 bR 1 £ A PEA (E AH n L Tl A
T R A 0 3 BN T A R A S RO A 2 A RN (E R
0.732 62, LEATFMEM RN 1, T 1 £
KRR GT , DR 0 g JRE 3] 5 YA SN T A R 7 AR T AT
At SRR .
4.2 1BIRSHH

R A PF A 48 A 1A Z v o ) J22 98 b (9 A L 7 7
JEE 5 B Y N T A A A Ak SRR T o H R i
Xof A2 PR BT B S e, GO 5 R 2 3 1 PR R T A
S TR B RE ) S5/ ATl 2 R 1 RS
4.2.1 sTAALSIHRBEHHH

N T B S A 2 B0 855 04 5% ) = B3R B A A Ak
WA IR AR R A A ] B LI AR S R
B R IHGE WA 4 A Jr i, Kb g e S b N
5 N

T RS 5 T I A N T T SR R AR
Aol 38 o B 1k R i B A M DA R A 4 T LY R
) o 45 3k T iR X, R 2R S A B R A2 el
J5 . MHbit RGN T B — R TR
AT, LS H5 B S it 9 AR 5& BUSK , (H I P 2 25 35
Bty R A fR
4.2.2 LitswhiE gk

N T e 5 4t 25 09 38 B 1 32 22 1R B 7E UK £F
AT H K 2 Ay, Horh i B K L

B,

T R v BN G & R AR R S L N T R
A A Y A R A B 25 G AR S 5 N T i Y
WL R A B U B 7 A B W) W Y AR A & T R AL
SR . BURSF A MR T fa s ik 5 [ 5 B0k
B OC AT 5 v B A I8 T B L R R T 5
V% 7 v DXl B VR Y AR L WA BUM B — R
G L RN Tl R RO B B
VR LR S PR B A ORI I —
4.2.3 STALSAFEGHH

N T A0 R S A 25 A T 19 5% i) 35 25 K B 7 4 it
PR J5T it 7 7 it RN el 38 it B AR VR iR 2 S i, Heh
S U R A O i o AR

A e R A 3 o B e N T R,
R BIL 25 A B I, 2R TG KA BT R
PR S5 vt K ™ i B 2 N T ) 3G 5 IO =
SRR M A RO BT 28 0 0 25, H A o B T AT
Py
4.2.4 ST EAMAT LB JEFm

N T AR Sk A A7 0l R Y 52 e 3 8 AR B AR
L NS R | Y % 2 o & A s O 1 = W e R 2 14
ol K.

PRPR ¥l B PR N T fe R A 3 TR T A T
AW AR T IR PR el e Ji . T A 45 MM B S
b T AR s, AR AR AR B ek, R
F4) 5B 8T R S 1 22 (2 R I T A R M R R
5 %EiE

Ta

21 2B ISR Xk T 5 3 Ml B U5 o I8 MR 3 2R
ST AL WY TR e, 3R R R OHL BT e T £ il
lwﬁﬁﬁﬁﬁ PR BT R OO U R AR S BR B
e A 2 R SR BT Fr S R . R BES
S N T el o 2R T DX B R 4 K O R A S
%ﬁ%ﬁﬁﬁfiiiﬁﬁﬁﬂ]ﬁiﬂﬁi§ﬁ
22 TFROR A 23 BOR 89 e R AL il X B Ak | Al A
mmﬁﬁwﬁéﬁuﬁﬂﬂT%ﬁﬂ%ﬁ%ﬁif
G N T ARETE PR A H T i B 3h B0 | A2 T2 A

LR A 0L
N A AR Y A SRR 4 T RO AL & R e
HR S5 A8, Herh AL 2 SCRIE M T 48 S N T A



44

i P IF 5

2019 4

(% D5 1o, B TR S AR WE TS M g R S
Thp SN T 0l A A 2 ORI A R AR A Ll
UIEE N 2 LY DN L S R ) 0 N I ]
BRI 9 4% 75 1 3k 47 4 300 A0 0 2 1) 3 A MR 5 L L
ARAT B 4 1 A 52 3 B PE O 45 2R B A DG B Y

AfEEE .

& % 3Lk

(1] SAHHL, T R N #3584 25 il [0 7 JF
KEHEM,2002,19(4):51—54

[2]  PRORHRE 7 18 R 06 S f R A0 385 1 1 B2 9 W se LA L L g
T BT SRS B IR] ARt AE R AL R A A, 1964 1—19.

(3] Mhmkets N T famE[ M A ST . 10 24k 5 AL 14, 1984,

(4]  BEERGA A Ll A Ao R 5 0 480 A 25 30 55 5 0 DA% [T ]. K
PR 2R ,2004,28(3) :316—322.

[5] TP, sk B AR MG, 45 i o 74 T A0 R T 2k S R BE 1Y
AT ] K P 23], 2006,30(4) :475—480.

[6] BOMBACE G.Protection of artificial habitats by artificial reefs
[ A]. European Artificial Reef Research, Proceedings, First
EARRN Conference[ C]J.Southampton : Southampton Oceanog-
raphy Centre,1997:1—15.

[7] WHITMARSH D,PICKERING H.Commercial exploitation of

artificial reefs:economic opportunitiesand management impera-

tives_ R].Portsmouth: University of Portsmouth,1997.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

PICKERING H,WHITMARSH D,JENSEN A. Artificial reefs
as a tool to aid rehabilitation of coastal ecosystems:investigating the
potential[ J].Marine Pollution Bulletin,1999.37(8) :505—514.
TR BESF TR XS R AR N T A0 R A IS ROR AN IR
F IR 5 L) ] Pl . 2012,34(1) : 23— 31,
Fran . N T AR I IS 5 5 (D], R . L
YR, 2010.
T AT T RSO 4 Je ik i N T AR S ROR SR
PEM LT v B 2 K 2 2 ) CH SR B 22 D 5 2016, 46 (1)
18—26.
SAATY T L.The analytic processl MJ.New York: Mc Graw
Hill, 1980.
SAATY T L.Decision making for leaders[ M]. Belmont: Life
Time Learning Publications, 1985.
SAATY T L.How to make a decision: the analytic hierarchy
process[ ] ].European Journal of Operational Research, 1990,
48(1):9—26.
BB, T LT SWOT-AHP B9 #7145 1K IR il %
s AFFE L) ] AR 241, 2015,31(17) : 38— 43,
SR LR, AR 45 B AR B VR Y SRR A BT IR TR A )2 4
PPN b R ). T DRRR 2% B 2 R CHAR B2 10 5 2015,
17(6):30—32.
FEBE AW Gy Bk v R W B TR s R D] R TR,
1988,6(6):56—62.





