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Figures in brackets are relative weight.

Fig.1 The risk hierarchy system of outbreak of grass carp hemorrhage(GCH) and weights
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Tab. 1 The description of un-metric risk indices

risk index (Dhigh risk(1) (0.66)mediun risk(0.66) (0.33)low risk(0.33)

Cz ) >
health status of fry s
Cs size of fry 500 g 80% 500 g 50% 500 g
Cs 60% 1 90% 2 100% 2
frequency of immunization
Cs > > >
health status of fry by immu- , R
nization
CiopH 6.5 9.5 6.5~7.5,8.5~9.5 7.5~8.5
Ci water colour s 5 s
Cis rearing density 210kg/ , 175kg/ 150 kg/

125 kg/[m( ) ] 100 kg/[m( ) ] 75 kg/[m( ) ]
Cus water temperature 24~30°C 30~35C 15~23°C 35C 15C
Cis breed-mode s ( ) (

, ),
Cie 0.21 m, 0.20 m, 0.20 m s
cleanse and disinfection
Ci , 0.5 kW/ s 0.5 kW/
equipment with aerator , , < e
and usage ce »»
Cis green grass feed s >
Cio s
disease occurrence in R
past years
CZO s )
predatory / fish-eating bird ,
Cy rainfall 30 mm 30 mm 10 mm
C22 / /
severe weather
Cys source of water s , N

) > 5 ) , 15
Scm cm
Cas (
disease threaten from other
ponds
.1 =1.067 hm”.

Note: Figures in brackets are the values of the indices. 1 mu=0.067 ha.
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Tab. 2 The description of metric risk indices
(1) (0.75) 0.5) (0.25)
risk index high risk(1) upper risk(1) medium risk(1) low risk(1)
a7t 1
C; /(mg-L™") dissolved 3 34 45 =5
oxygen
At 1
Cs  /(mgL")ammonia >15 0.6~1.5 0.3~0.6 <0.3
nitrogen
Cy /(mg-L™") nitrite >0.1 0.05~0.1 0.01~0.05 <0.01
Cu /m transparency <0.20 0.20~0.30 0.30~0.40 >0.40
Cx /hm? /m <0.667; 0.667~1.33; 0.667~1.33; <0.667,
size of pond and depth of water <1.3~1.7 1.7~1.9 1.9~2.1 =2.1
Cas fm >0.25 0.20~0.25m 0.15~0.19 <0.15
thickness of mud in pond
Note: Figures in brackets are the values of the indices.
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A semi-quantitative risk assessment model for the outbreak of grass
carp hemorrhage
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Abstract: Risk analysis can be used to guide decision-making processes to prevent the spread and outbreaks of
disease. We documented the risk factors for Grass Carp Hemorrhage (GCH) by analyzing epidemic data and epi-
demiological investigations. Using this information, we constructed a model to estimate the risk of GCH outbreak.
The model included a risk index system, established using an analytical hierarchy process (AHP), risk weightings,
determined using the Delphi method, and risk results, expressed using the synthetic evaluation method. The risk
index system included 9 guidelines (B1-B9) and 26 risk hazard factors (C1-C26). The guidelines included: B1 fry,
B2 immunity, B3 water quality, B4 rearing density, B5 water temperature, B6 feed and management, B7 outbreak
history, B8 weather, and B9 pond status relative to guidelines. The primary risk hazard factors included: C1 fry
bringing virus or not, C4 fry accepting vaccine or not, C6 health status when immunized, C13 rearing density, C14
water temperature, C19 outbreak history of GCH. The risk weights set for the nine guidelines were W={0.167,
0.202, 0.124, 0.109, 0.101, 0.097, 0.092, 0.081, 0.064}. The highest weightings were applied to B2 and B1. We
conducted a synthetic evaluation to calculate the risk value using the following model: R = Zwij p;j - We used
ij
this model to assess the level of risk in three areas, Central China, Southwest and Southern China. Our results
suggest that the risk of outbreak was lowest in Southern China (0.568) and higher in the other two locations (Cen-
tral China: 0.699, Southwest China: 0.690).

Key words: grass carp hemorrhage; analytical hierarchy process (AHP); Delphi method; synthetic evaluation; risk
assessment
Corresponding author: WU Shuqin. E-mail: wushuqin001@21cn.com



	DOI: 10.3724/SP.J.1118.2012.00521 
	草鱼出血病发生风险半定量评估模型的构建 
	杨淞1, 2, 3, 吴淑勤1, 李宁求1, 石存斌1, 邓国成1, 林文辉1, 林强1 
	1  材料与方法 
	1.1  风险因素确定   
	1.2  风险评估指标体系构建   
	1.3  风险因子权重确定   
	1.4  风险评估模型选择   
	2  结果与分析 
	2.1  风险因素 
	2.2  风险指标体系 
	2.3  风险权重 
	2.4  各风险指标量化赋值标准 
	2.5  评估模型 
	2.6  模型验证 


	3  讨论 
	参考文献： 





