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Abstract

Based on the sunshine hours measured by 31 meteorological stations in Sichuan Province from
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1961 to 2017 and the data of air pressure, temperature, relative humidity and wind speed ob-
served simultaneously, this paper studies the temporal and spatial variation characteristics and
influencing factors of sunshine hours in Sichuan Province by using climatic inclination rate,
Mann-Kendall (M-K) mutation test and Morlet wavelet analysis. The results showed that: 1) The
annual average sunshine hours in Sichuan Province were 1795.5 h, showing a significant down-
ward trend, about 29.4 h per 10 years. From the perspective of interdecadal change, since the 90s
of the 20th century, the sunshine hours have gradually transitioned from a relatively high period
to a relatively low period. 2) In 1985, there was an obvious abrupt change in the number of sun-
shine hours: it changed from a period of more than one period to one period of less. In terms of cy-
clical characteristics, the number of sunshine hours mainly includes three different cycles, namely
5 years (the third cycle), 11 years (the primary cycle) and 23 years (the secondary cycle). 3) The
sunshine hours in Sichuan Province increased spatially from east to west, showing a distribu-
tion pattern of “more in the west and less in the east”. 4) The average wind speed had the greatest
impact on the number of sunshine hours, and there was a significant positive correlation between
the two. The effects of cloud cover and relative humidity on sunshine hours were the second,
showing a significant negative correlation. There was a negative correlation between precipitation
and sunshine hours, but it was not very significant. Barometric pressure has little effect on the
number of hours of sunshine.
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Figure 1. Temporal variation characteristics of sunshine hours in Sichuan Province from 1961 to 2017: (a) Interannual trends;
(b) Cumulative anomaly curves
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Table 1. Decadal variation of sunshine hours in Sichuan Province (unit: h)
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2010~2017 4 498.2 476.7 382.8 415.4 443.3
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Figure 2. M-K curve of annual average sunshine hours in Sichuan Province
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Figure 3. Real part contour (a) and variance (b) of Morlet wavelet coefficients for sunshine hours in Sichuan province
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Figure 4. Spatial distribution of annual sunshine hours in Sichuan Province
from 1961 to 2017
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Table 2. Coefficient between sunshine hours and meteorological elements in Sichuan Province
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