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Epidemic characteristics of plague and cholera and their association with
meteorological factors in Northeast-North China

during the republic period of China

Yang Yikun, Yin Shuyan
School of Geography and Tourism ,Shaanxi Normal University,Xi'an 710119, China

Abstract: Plague and cholera frequently occurred in Northeast-North China during the republic period
of China, representing one of the most severe public health crises of the period. Using an epidemic
database (1912-1949) and concurrent meteorological grid data, this study employed Mann-Kendall
mutation tests and spatial auto-correlation analysis to compare the spatiotemporal distributions of the
two diseases and to identify regional differentiation patterns in their climatic response mechanisms. The
results showed that: 1) Temporally, both diseases exhibited consistent peak periods during 1917-
1921, 1928-1935, and 1943-1947. 2) Their seasonal distributions were opposed: plague peaked in
winter (34.9%) , whereas cholera was concentrated in summer and autumn (97.7%). 3) Spatially,

plague hotspots formed a high-value belt in eastern-central Inner Mongolia, dominated by natural foci

attributes; cholera hotspots clustered in the Beijing-Tianjin urban agglomeration and the Northeast
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railway corridor, significantly influenced by transportation networks, population density, and water

sanitation conditions. 4) Climatic responses showed that, plague was negatively correlated with

temperature (65.69% of the study area) and precipitation (51.92%) , favoring cold-dry conditions.

Conversely, cholera was positively correlated with temperature (64.89%) and precipitation

(63.92%) , favoring warm-humid conditions. During years of abrupt climate change, plague was more

sensitive to temperature shifts, whereas cholera was more sensitive to precipitation changes, revealing

a marked differentiation in their climatic responses. This study provides historical references for

differentiated risk management in modern epidemic prevention.
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Fig. 2 Variations of plague and cholera: overall and provincial trends
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Fig. 3 Spatial distribution of occurrence of plague and cholera
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Fig. 4 Cluster analysis and hot Spot analysis of occurrence of plague and cholera
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