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Establishment of a Risk Assessment Model for Analysis of Spread of Highly
Pathogenic Avian Influenza

LAN Yong-shuo', SONG Shi-bin?
( 1. School of Mathematics & Computational Science, 2. Lingnan College, SUN Yat-sen
University, Guangzhou 510275, China )

Abstract; [Objective] To assess the risk of the highly pathogenic avian influenza in China and provide
theoretical basis for developing scientific and effective control strategies of the disease.[Methods] Firstly, the risk
factors of the highly pathogenic avian influenza were constructed by analyzing the epidemic data and referring to the
existing research results. Secondly, a fuzzy analytical hierarchy process (FAHP) improved from analytical hierarchy
process (AHP) was used to weigh risk factors. Finally a multi-index integrated assessment method was used to
compute the probability of risk and establish the risk assessment model. [ Result] Results of predicting the spread of
this disease in China in the springtime of 2008 by the risk assessment model was compared with real data, and it
was found that except Guizhou Province, the other t.hree provinces where this disease actually happened was
predicted as highly risky. [Conclusion] The risk assessment model established is feasible and can be generalized. It
can be used to make some suggestions of immune prevention for any place in different seasons.
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Fig.1 The index system for evaluating risks of highly pathogenic avian influenza
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Table 1 Combined weights of risk factors
in South China

Index layer Wem Combined weights
Cy 0.350 0.100
Cyp 0.650 0.187
Cx 0.308 0.048
Cr 0.115 0.018
Cx 0.461 0.072
Cy 0.115 0.018
Cy 0.477 0.059
Cy, 0.318 0.039
Cy 0.205 0.025
Cy 0.197 0.006
Cp 0.037 0.001
Cy 0.459 0.015
Cy 0.306 0.010
Cs, 0.306 0.029
Cs, 0.197 0.019
Cs 0.459 0.044
Csy 0.037 0.004
Cal 0.650 0.047
Ce, 0.350 0.025
Cy 0.318 0.075
Cp 0.205 0.048
Cpn 0.477 0.112

Weight vector of B,~B; over target A: (B,,B,,B;,B,,Bs,
B, By) '
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Table 2 Weights of risk factors in South, North and West China

Weights Cy Cy Cy Cy Cx Co Cy Cy, Cy Cy Cp
South 0.100 0.187 0.048 0.018 0.072 0.018 0.059 0.039 0.025 0.006 0.001
North 0.153 0.082 0.047 0.006 0.071 0.031 0.029 0.029 0.014 0.010 0.015
West 0.054 0.101 0.019 0.004 0.044 0.029 0.091 0.137 0.059 0.038 0.056

Cy Cu Cs, Cs Cs3 Cs, Ca Ce o Cp, Cr
South 0.015 0.010 0.029 0.019 0.044 0.004 0.047 0.025 0.075 0.048 0.112
North 0.001 0.006 0.038 0.024 0.056 0.005 0.062 0.034 0.091 0.059 0.137
West 0.024 0.005 0.003 0.033 0.022 0.014 0.016 0.016 0.075 0.048 0.112
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Fig.2 Risk assessment warning for the spread of highly
pathogenic avian influenza in each province of China
in the springtime of 2008
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