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Abstract

Coronavirus Disease 2019 (COVID-19) pandemic is a grave global public health emergency. Iso-
lating cases and cutting off the route of transmission have become the main and effective meas-
ures to control the epidemic thus far. Owing to the complexity of traceability work, the statistical
data of case tracing information are incomplete. In this study, we extract data associated with the
itinerary trajectories of confirmed cases reported by Health Commission and then construct the
initial disease transmission network. We establish the most likely disease transmission network
based upon link prediction algorithms. On the basis of the network before and after reconstruc-
tion, we compare the different topological characteristics of the network to obtain important cases
and infection routes. The results reveal that, the reconstructed network has higher clustering
coefficient as well as shorter average path length, i.e. most cases cannot be connected but are con-
tacted through a small amount of cases, signifying that the reason for the rapid spread of the dis-
ease in a short period of time. In particular, by calculating and analyzing the centrality index of the
disease transmission network, we find that two cases live in Qingting road and Tiandimingcheng
community respectively were important cases of network transmission. Our results suggest that
isolating important cases and cutting off important connections as soon as possible, which will be
able to significantly contribute to the control of COVID-19.
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Figure 1. The disease transmission network graph of
Nangong City
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Table 1. Similarity index based on local information
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Figure 2. 2021 COVID-19 transmission network reconstruction
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Figure 3. Degree distribution graph of the original network of disease transmission
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Table 5. Centrality index
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Figure 4. Degree centrality index. (a) Degree centrality index before network reconstruction, (b) Degree centrality index af-
ter network reconstruction
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Figure 5. Closeness centrality index. (a) Closeness centrality index before network reconstruction, (b) Closeness centrality
index after network reconstruction
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Figure 6. Eigenvector centrality index. (a) Eigenvector centrality index before network reconstruction, (b) Eigenvector cen-
trality index after network reconstruction
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Figure 7. Edge betweenness centrality index. (a) Edge betweenness centrality index before network reconstruction, (b) Edge
betweenness centrality index after network reconstruction
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