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Tab. 1 Interpretation of the indicators of the basic environmental data in the Qing Dynasty
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Tab. 2 Prediction accuracy, fitness range and risk level evaluation standard of MaxEnt
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Fig. 1 The change of the prevalence of cholera in the Qing Dynasty
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Tab. 3 The epidemic season of cholera and the distribution of county number in the Qing Dynasty

PER BERF JERBH SERMBL | SR TR PEREH PEITER
B HE B B & Na (M) Oikm) | B & = K & NA (M) 7kmd)
1816 1 1 0.77 1874 1 2 3 1.17
1819 1 2 2 0.63 1875 1 3 2 6 0.51
1820 5 35 13 40 4.14 1876 4 1 5 0.32
1821 4 133 208 10 2 282 38.94 1877 6 17 1 5 26 3.77
1822 1 26 17 1 6 42 7.22 1878 10 17 4 1 21 293
1823 12 3 13 2.92 1879 1 1 3 5 0.37
1824 1 2 3 0.30 1880 1 2 2 0.29
1826 2 2 3 0.55 1881 2 8 17 3 23 2.50
1827 1 1 1 0.64 1882 w 8 5 2 19 3.06
1828 1 1 1 0.64 1883 9 32 2 1 37 6.00
1832 2 1 1 4 0.82 1884 7 3 4 12 1.94
1833 1 1 1 0.24 1885 7 17 2 2 22 2.84
1836 1 1 0.06 1886 8 17 4 24 1.69
1837 4 4 0.19 1887 20 18 1 29 3.27
1839 2 2 0.17 1888 19 72 7 82 13.24
1840 4 4 0.59 1889 1 2 7 1 2 12 2.39
1841 1 1 0.11 1890 29 4 34 4.20
1842 1 1 2 0.58 1891 15 30 1 2 32 3.32
1843 1 1 1 1 2 0.21 1892 2 23 11 27 3.76
1844 2 2 0.10 1893 4 4 7 1.30
1851 5 1 5 0.37 1894 12 20 1 6 30 4.24
1853 2 1 3 0.58 1895 54 55 1 13 85 14.30
1854 1 1 0.13 1896 7 10 12 1.69
1856 2 2 2 0.10 1897 4 4 3 7 1.57
1858 1 3 4 1.03 1898 4 4 10 1.26
1860 1 1 2 0.09 1899 1 8 8 10 1.08
1861 1 3 4 7 0.49 1900 3 9 9 4 21 2.94
1862 74 78 1 21 140 18.56 1901 1 21 16 13 48 19.99
1863 19 13 29 3.80 1902 13 115 8 2 34 192 50.49
1864 8 15 26 4.47 1903 7 8 5 16 2.79
1865 15 5 1 19 4.47 1904 5 2 4 13.17
1866 2 1 3 5 1.46 1905 3 3 1 7 0.63
1867 1 3 4 8 1.11 1906 5 1 1.36
1868 13 9 1 16 3.15 1907 2 4 14 6 22 3.04
1869 3 3 1.74 1908 8 8 2 18 3.84
1870 1 1 0.05 1909 1 7 20 2 28 4.29
1871 1 1 1 0.17 1910 7 31 2 11 2.13
1872 2 2 0.26 1911 2 2 1 5 10 1.75
1873 2 3 5 0.61 &1 52 787 1006 45 207 1662 291.87
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Fig. 3 The known and predicted distribution of cholera in the Qing Dynasty
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Tab. 4 The known distribution and the forecast risk grade of cholera in the Qing Dynasty

- CHIERLA R TN EFLAER SR (%)

BH () A (J7 km®) e i [ TG
bas] 264 34.50 14.34 17.05 37.67 30.94
fis 81 23.20 261 43.87 15.16 38.36
AR 6 1.94 0.55 92.73 5.89 0.83
R 5 43.28 37.97 61.99 0.02 0.03
115 226 31.98 0.00 0.00 0.00 100.00
i) 43 7.44 6.02 9.43 63.22 21.34
MaNEe) 35 4.86 0.00 0.00 31.70 68.30
S 22 3.77 0.00 10.86 74.90 14.24
H 9 4.44 65.10 24.51 9.16 1.24
NS 0 0.00 73.58 20.44 5.21 0.77
HiF 0 0.00 93.81 6.19 0.00 0.00
B 0 0.00 98.84 1.16 0.00 0.00
PIDIN 386 34.43 0.00 0.00 0.00 100.00
L 32 7.75 0.00 0.00 14.05 85.95
PN 22 452 0.00 0.05 48.65 51.30
By 62 9.31 0.00 0.00 62.93 37.07
B 4 0.88 0.00 6.79 68.50 2471
i pan 209 23.01 0.00 0.00 727 92.73
isiEld 33 7.11 0.00 3.11 86.50 10.39
biNE] 37 9.81 0.00 0.70 73.44 25.86
IR 79 16.24 0.00 0.38 63.31 36.31
I 39 8.69 0.00 1.26 53.12 45.62
i 48 7.67 35.78 21.60 21.12 21.51
M 16 4.86 0.00 10.10 79.48 10.42
=M 4 2.19 37.37 57.55 5.04 0.04
[l 0 0.00 98.12 1.88 0.00 0.00
A1 1662 291.87 58.86 14.23 14.64 12.27
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Spatial-temporal characteristics, danger simulation and boundary
detection of cholera in the late Qing Dynasty (1816-1911)

LI Zimo
(College of Tourism and Economic Management, Nanchang Normal University, Nanchang 330032, China)

Abstract: Cholera was a new type of severe infectious disease which was introduced into
China around 1820 in the Qing Dynasty (1644- 1911), and the "localization" process was
completed rapidly. At present, it is still one of the major threats to the health and safety of
human life, and sometimes it causes heavy casualties. In this paper, the spatial- temporal
analysis, danger simulation, and boundary detection methods are used to analyze the cholera
epidemic in the late Qing Dynasty (1816-1911). The results showed that: 1) because of the
strong intervention of cholera, the frequency of the cholera was 77% in the last 100 years in the
late Qing Dynasty (1816-1911) which was equivalent to outbreak every 1.3 years, and the
contribution rate to the epidemic breadth promotion in the late Qing Dynasty (1816-1911) was
about 21.32%, which means that nearly a quarter of the epidemics in the whole Qing Dynasty
(1644-1911) were caused by cholera. 2) Cholera had a wide range of suitable habitats in China
of the late Qing Dynasty (1816-1911), and the eastern coast was the best suitable habitat. The
risk level of cholera epidemic in China was high, and the risk level gradually decreased from
east to west, and the risk level in the south was higher than that in the north. There were many
factors influencing cholera epidemic, in which the distance from sea level, elevation, sunshine
hours, and the maximum temperature were the main factors, and their contribution rates were
29.3% , 22.4% , 16.1% and 7.7% , respectively. This indicates that cholera epidemic was
sensitive to geographic factors such as temperature, water source, sunshine and topography. 3)
The borderline characteristics of cholera epidemic were obvious in the late Qing Dynasty
(1816-1911). The first border was a circular arc with Fengyang as the center and Fengyang-
Jiajiang as the radius (the linear distance about 1300 km), which contains about 97.65% of
cholera epidemic in this area. The second border was the borderline of cholera high-suitability
area, which includes eastern and central provinces of China, such as Anhui, Jiangxi, Hubei ,
Hunan, and so on. The third border is the enclosed area with the main cholera network as the
standard, covering the Bohai Sea, central China, Yangtze River Delta and Pearl River Delta.
Almost the entire eastern coastline was covered.

Keywords: cholera; spatial- temporal characteristics; danger simulation; boundary detection;
late Qing Dynasty (1816-1911)



