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Fig.1 Analytical hierarchy process model of risk assessment for B. exarata
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Fig.2 The entry of target layer-criterion

layer judgment matrix in YAAHP software
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Tab.2 The judgment matrix of risk assessment for B. exarata
AR RO %Fﬁﬁfﬁ&%ﬁ fa% 55 m @?iéﬂ‘]ﬂﬁ?ﬁ E&E.JXLFQ 'ﬁ?/\JXL['@ W
risk assessment spAread dlStl‘lbutl?n and }llarm and the potel?ual COlOHAlZatIOD mtrO(‘iuctlon weight
risk density influence prevention risk risk
P HURBS risk assessment 1.000 0 2.000 0 5.000 0 3.000 0 0.3333 0.2000 0.1232
Wy Fh i3 A M % i distribution and density  0.500 0 1.000 0 4.000 0 2.000 0 0.250 0 0.166 7 0.081 4
&% 5520 harm and influence 0.200 0 0.250 0 1.000 0 0.3333 0.142 9 0.111 1 0.027 8
B4 10 AT BE M the potential prevention  0.333 3 0.500 0 3.000 0 1.000 0 0.2000 0.1429 0.054 1
E 58 KK colonization risk 3.000 0 4.000 0 7.000 0 5.000 0 1.000 O 0.3333  0.2501
& AJXUB& introduction risk 5.000 0 6.000 0 9.000 0 7.000 0 3.000 0 1.0000 0.463 4
o —EHE LB (CR) :0.042 05 %" PR UR A 245 KU PP " AL (W) :1.000 0 ;3 5 KAFAEAE (A 0y ) :6.264 5
Notes ; consistency ratio( CR) :0. 042 0;the weight of risk assessment for B. exarata( W;) : 1.000 0 ;eigenvalue of maximum(A ,,, ) :6.264 5
®3 YAAHP 5 30 P RIEHRAIINE
Tab.3 The weight of 30 secondary indexes in YAAHP software

% & (g WE i . &
number secondary index weight number secondary index weight
1 ANA 5| artificial introduction 0.4654 16 N g Wi 455 4] artificial monitoring 0.1509

2 B ARE M ¥ H times and number 0.3455 17 SR> Y [l distribution range 0.649 1
3 JGE 5] A unconscious introduction 0.106 0 18 3 A % JE distribution density 0.279 0
4 H #RX % A natural introduction 0.0494 19 A= 455 25 habitat type 0.0719
5 VL ] M K 9% legal control 0.0337 20 Xof A4 251 B AU 52 I influence on ecological process 0.061 7
6 S ARG H P climate suitability 0.4690 21 XA B RGN F R0 influence on ecosystem factor  0.061 7
7 I £h 3 % PE thermohaline adaptability 0.204 8 22 Rof A K BRI X 25 Y 35 4+ competition for limiting factors 0. 107 5
8 W5t J7 X M 4 J¥ breeding method and speed 0.204 8 23 5 FFhj¥ 4554 biological competition 0.171 0
9 He K growth rate 0.0658 24 *f £ % %l influence on economy 0.536 4
10 o538 W I genetic adaptability 0.0556 25 F N2 Ad B A9 %2 0 influence on human health 0.061 7
11 IK A& % current spread 0.1509 26 HLAR 5 % mechanical control 0.322 8
12 NN animal vector 0.0300 27 2% 95 % chemical control 0.114 3
13 Nz it % 4% human transport 0.5148 28 4= ¥R biological control 0.052 3
14 H &9 5HLH itself spread 0.0601 29 H A [F & other factors 0.187 8
15 H 9k il HL1H natural control 0.0932 30 Bl 36 A4 K Ik [A] cost of prevention 0.322°8

x4 RBESKKITERELER

Tab.4 The final result of risk assessment for

01 02 03 04 05 06 07 08 09 10
RRESRE R > SARRE

B. exarata in Laizhou Bay
e B
alternative scheme weight
HA—E X a certain risk 0.507 6
A% || 5| Fp forbidden introduction 0.140 2
Al L5 ff allowed introduction 0.3522
A DT A L & R =W N Y LN
SR A T LB , R 2 B A5 S R R | oo
(E3), E@MB@E’J&EE 0.530 0 i}, HA —

S DU AR AT A BEAE A (P 4) 3 O

B AL L (BN 0420 0 B, H BLAE i o

B3 BARBHRBEDRLE
Fig.3 The sensitivity analysis result of

introduction risk assessment
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The ecological risk assessment of Bullacta exarata in Laizhou Bay .
the YAAHP software implementation based on AHP

WU Wenguang, ZHANG Jihong * , WEI Yanwei, FANG Jianguang
(Key Laboratory of Sustainable Development of Marine Fisheries,Yellow Sea Fisheries Research Institute ,

Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract. Ecological risk of alien species Bullacta exarata in Laizhou Bay was evaluated by analytic
hierarchy process( AHP) method using YAAHP software. Evaluation indicators were selected by considering
the key characteristics, such as the biology, life history characteristics, human disturbance factors, ecosystem
status and so on. In this paper, six primary indexes and 30 secondary indexes were designed. Weights of these
indicators were assigned according to the comprehensive analysis of published articles, expert ratings and our
in situ measured results. Three risk grades were designed to construct the risk assessment system , which were
“allowed introduction” , “a certain risk” and “forbidden introduction”. Software analysis results showed that
the values of “a certain risk” , “allowed introduction” and “forbidden introduction” were 0.507 6,0.352 2
and 0. 140 2, respectively. Therefore, the final risk assessment result is “a certain risk”. Sensitivity analysis
was done by the YAAHP software. In the paper, we only reported the main results of the three highest
weights value indicators, incoming, colonization and proliferation risks. Sensitivity analysis results showed
that the weight of the three indicators could only influence the sequence of the results of “a certain risk” and
“allowed introduction”. Therefore , we suggest that we must not blindly introduce and expand the farming
scale of the snail and it is better to strengthen supervision and management after the introduction.

Key words: Bullacta exarata; ecological security ; risk assessment; analytic hierarchy process; Laizhou Bay
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