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Abstract

Based on the daily mean temperature data and daily maximum temperature data of 103 stations
in Sichuan province from 1980 to 2015 in July to August, the length of high temperature heat
damage duration is calculated using mathematical statistical methods. And the frequency of dif-
ferent levels of high temperature heat damage on rice is analyzed. The spatial distribution cha-
racteristics of rice heat damage in Sichuan area were studied by using Surfer8.0. Changes of heat
cycle in high temperature are analyzed by the Morlet wavelet analysis. The spatial and temporal
distribution characteristics of rice heat damage are further explored in Sichuan province. The re-
sults showed: 1) The high temperature injury on rice in Sichuan province was concentrated in the
long period of the rice growth. Most of the disasters occurred in July and August. 2) The total
number of heat injury showed a trend of decline in 1980 - 1987, with a steady upward trend in
1988 - 2015, and the characteristics of interannual changes at different levels of high temperature
heat damage are consistent with the trend of the total occurrences. 3) The annual occurrence
times at three levels of rice heat injury fluctuated in a remarkable cyclical manner i.e., slight grade
fluctuated in the time scale of 5 years, about 10 years; moderate grade fluctuated significantly in 4
years, about 10 years and severe grade fluctuated in 5 years, 16 years. 4) In general, thermal dis-
asters are obviously associated with latitude and topography; the high value area is located in the
east of the Sichuan basin, and the central Sichuan region stretches from the southwest to the
northeast; the heat injury occurred mainly in Luzhou, Dazhou, Guangan city, Yibin, Nanchong. The
frequency of heat injury on rice is more than two times a year in these counties.
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Figure 1. Rice planting area division in Sichuan Province
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Table 1. Division of rice development periods in different regions of Sichuan Province
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Table 2. Sichuan high temperature heat damage grade index
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Figure 2. The total number of high-temperature heat damages of different
grades from July to August in July-August
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Figure 3. The total number of heat disasters of different grades from July to

August in July-August
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Figure 4. Total frequency cumulative frequency of high temperature heat
damage from 1980 to 2015
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Figure 5. Mild cumulative frequency of high temperature heat damage from
1980 to 2015
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Figure 6. Moderate cumulative frequency of high temperature heat damage
from 1980 to 2015
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Figure 7. Severe cumulative frequency of high temperature heat damage from
1980 to 2015
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Figure 8. Wavelet transformation (a) and variance (b) of mild thermal disasters in Sichuan Province from July 1980 to Ju-
ly-August 2015
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Figure 9. Wavelet transform (a) and variance (b) of moderate thermal disasters in Sichuan province from July 1980 to Ju-
ly-August 2015
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Figure 10. Wavelet transform (a) and variance (b) of severe thermal disasters in Sichuan province from July 1980 to Ju-
ly-August 2015
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Figure 11. Spatial distribution of total frequency of rice in high temperature and heat damage in Sichuan
province in 36 years
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Figure 12. Spatial distribution of occurrences of high temperature heat damage in all grades of rice in Sichuan Province in

36 years: (a) Mild (b) Moderate (c) Severe
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