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Fig. 1 Variation curve of the overall disasters in China in 1949-2015
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Fig. 2 Intensity index of the overall disasters in China in 1949-2015
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Fig. 8 The affected area of natural disasters in China by province from 1949 to 2015
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Fig. 9 Overall trends of natural disasters affected area in China
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Fig. 10 Global autocorrelation index of natural disaster in China

(4) RFZS AR B A IR 3 TR R ] 2 ) 4 delas
(] 52 9 DX Y SRR SRy Ja) o3 e s X RV IX . ORI R (11) Mg n
o3t I HARK F A B A A B — @ AT HEARIE , BREAR . BRI H A K P
IX . P X R B AP A AE 2 va M, BAX IO DCOREEAE DI 2R, o
Kb 3L K BT h 2R R FEZ IS . Jpf . B K. IR, X%
SR R PRI BB i) D . 7:10:4:10, 8:10:7:6, 6:7:10:8, 4:
8:13:6., 6:9:7:9, 8:9:6:8. HARUKFH 2 BLUEMAPGIX FZ A fEfedl . AR
KRR X SR IeILA , U AR RS . FPC, VLI . AR, % s 8
NS LT TE . RVR . RIS MK, ¥ s X AR . P RER S
H X R VU F VA DX HEE7 O AR X R B TR RV R, YRR 2 A A



73] AR 45 1949-2015 4F Hp [E LY FH SR T E B R ARGFE 1269

K111 1949-20154FHh & A 4R 9 FHE 23 ) 434
Fig. 11 Spatial pattern of natural disasters in China from 1949 to 2015
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Fig. 12 Changes of grain disaster loss amount by province in China in 1949-2015
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Fig. 13 Changes of grain disaster loss rate in China by province in 1949-2015
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Fig. 15 Spatial distribution of grain loss amount and rate in China by province from 1949 to 2015
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Abstract: Prone to natural disasters, China badly needs a research into its spatio- temporal
distribution of natural disasters and the corresponding grain loss to improve grain security and
achieve sustainable development. By means of Python Programming Language and on the
basis of grain production loss over Chinese 31 provinces from 1949 to 2015, this paper first
constructed disaster intensity index to analyze temporal features of different natural disasters,
and with trend analysis as well as ESDA to analyze spatial characteristics in different
provinces. Then the paper collected crop planting data to calculate and test the spatio-temporal
characteristics in grain loss through estimation model on grain loss, defining grain loss rate and
geodetector. The conclusions of paper are: (1) compared with the curve of disaster- affected
areas, disaster intensity index constructed in this paper could better present temporal changes of
natural disasters; (2) China alternately suffered from flood and drought between 1949 and 2015
and in the coming 5 to 10 years the main suffering would be flood; (3) the ranking of natural
disasters is: drought>flood>low temperature >hail> typhoon, among which, the areas affected
by drought and flood occupied more than half of the total; (4) natural disasters show clear
spatial characteristics and the ranking of regional areas prone to disasters is: eastern region>
western region; northern region > southern region. Generally speaking, northern region is prone
to only one particular natural disaster while southern region tends to suffer from several natural
disasters in the meantime; (5) the sum of natural disasters, drought, hail and low temperature,
with their random distribution in space, presented unclear spatial autocorrelation, while flood
and typhoon, with their clustering model in space distribution, showed clear spatial
autocorrelation; (6) from 1949 to 2015, the general temporal changes of disasters, grain loss
amount and loss rate showed a feature that the figures would rise first, and then dropped with
the critical point in 2000. Meanwhile, they had significant heterogeneity in spatial distribution,
great difference in single- factor explanation power, and multi- factor interaction showed a
nonlinear enhancement relation. The distribution of hot and cold spots on both sides of the Hu
Line presented a polarization pattern and the gravity center of grain loss gradually moved
northward. Accordingly, this paper proposes that our government should adopt different
precautionary measures in different regions of China: measures against drought and hail in
Northwest China; measures against drought and waterlogging in Northeast China; measures
against flood and low temperature in Central China; measures against waterlogging and
typhoon in coastal areas of Southeast China. And our government should show more concern to
and formulate feasible protection plans for hostile- environment Northwest China and high-
grain-production Northeast China so that a good harvest in grains could be guaranteed.
Keywords: natural disaster; disaster intensity index; ESDA; grain disaster losses; g- statistic;
China



