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Abstract

With the frequent occurrence of meteorological disasters, food production will be affected. There-
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fore, this paper takes 11 provinces along the Yangtze River as the study area, and uses the gray cor-
relation model to identify the main meteorological disasters affecting food security in different
provinces and the information diffusion model to assess the probability distribution of the occur-
rence of different meteorological disasters in each province, and the results show that the meteo-
rological disasters are more volatile and have obvious inter-annual change characteristics, and the
disaster rate is higher from the 90’s to the early part of the 21st century, however, the time scale
shows an overall downward trend in disaster rates and an overall upward trend in total food
production and yields. Floods and droughts are the most important meteorological hazards af-
fecting grain production in the Yangtze River Basin on a spatial scale. The areas of high probability
of flood risk are concentrated along most of the entire Yangtze River. Regions with high probabili-
ty of drought disaster risk are mainly concentrated in the middle and lower reaches of the Yangtze
River, whereas regions with a high probability of wind and hail damage risk are mainly concen-
trated in some western provinces with poor topographic environments, such as Qinghai Province,
and freezing has a high risk probability of occurring in Hubei Province.
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Figure 1. Overview map of the study area
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Figure 2. Distribution of total grain production and affected area by provinces in the Yangtze River basin
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Figure 3. Trends of different meteorological disasters along the Yangtze River with inter-annual
changes in damage rates
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Table 1. Gray correlation analysis between total food production and disaster rate
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2 4 3 1

LA 0.8711 0.8773 0.8513 0.87
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Table 3. Risk probability of agro-meteorological disasters with 5% and 10% exposure rate
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Figure 4. Spatial assessment of meteorological disaster risk at 5% exposure rate
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Figure 5. Spatial assessment of meteorological disaster risk at 10 per cent exposure rate
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