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Abstract

In recent years, China’s public health events have obvious suddenness, uncertainty and other cha-
racteristics, for sudden viruses, when the virus large-scale outbreak, wastewater based epidemi-
ology (WEB) as a supplementary method of clinical surveillance, compared with routine detection
methods such as blood routine, specific serum test and nucleic acid detection has the advantages
of simpler, extensive and near-real-time monitoring, for regional disease surveillance has a wide
application prospects. The technology depends on the development and improvement of infra-
structure such as sewage collection systems, but China’s research and application in this area
started late, and most of the research and sampling scope of sewage virus detection in China is li-
mited to one or two sewage treatment plants, and there is no standardized WBE application pro-
gram. Based on this, this paper takes Loudi City as the object, combined with the three-stage treat-
ment efficiency of WBE, namely object release efficiency, pipeline transportation efficiency, and de-
tection and recovery efficiency, and successively uses K-means clustering model and TOPSIS com-
prehensive evaluation method to study the optimal site selection of conventional sewage disease
sampling points in Loudi urban area.
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Figure 1. Cluster flowchart
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Figure 2. 10 potential sampling points after clustering
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Table 1. Potential point location and corresponding number of people covered

T OBERUERMNENESAY

112 1122 1124

KRR X Y EE VN
1 112.085052 27.747541 19,724
2 111.417159 27.679720 660,956
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3 111.710699 27.676717 585,661
4 111.984363 27.746071 482,388
5 112.001867 27.594758 232,627
6 111.866135 27.864724 306,476
7 112.066550 27.391836 367,700
8 112.309613 27.469958 372,265
9 111.452649 27.955116 286,881
10 111.102143 27.818015 469,956
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Figure 3. Geographical location relationship between each alternative site and existing sewage treatment plants

3. BHRERSUMAREK HIBAEXR

Table 2. Evaluation indicators for each potential detection point
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1 0 19,724 0.527
2 215.996 660,956 35.019
3 138.853 585,661 26.059
4 63.649 482,388 16.489
5 46.213 232,627 3.516
6 53.567 306,476 2.324
7 68.071 367,700 3356.006
8 77.343 372,265 3388.023
9 106.860 286,881 2565.709
10 224.939 469,956 4223.719
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Figure 5. Site selection evaluation results
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