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Fig.1 Plan view of the Pearl River basin
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Fig.2 Interannual variation of extreme temperature magnitude from 1960 to 2018 in the Pearl River basin
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Tab.5 Correlation coefficients between change trends of extreme temperature indices with elevation, longitude and latitude
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Tab.6 Correlation between extreme temperature indices and atmospheric circulation indices in the Pearl River basin during 1960 to 2018
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Spatio-Temporal Variability in Extreme Temperature from
1960 to 2018 in the Pearl River Basin, China
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Abstract; A clear understanding of the spatio-temporal variability in extreme temperature events at watershed scale
and their mechanism can build a scientific foundation for regional meteorological disaster warning and risk
prevention and control. China has a vast territory and a complex and variable climate. The regional differences of
the Pearl River basin in topographies, geographical locations, along with the large discrepancy in the formation of
exireme temperature occurrences, all of them created a pattern of extreme climate characterized by district spatio-
temporal. Being an area with high economic growth rate in China, the Pearl River basin is sensitive to climate
change and ecological environment. The basin frequently experiences extreme heat events, resulting in significant
economic losses. The impacts of geographic factors on the characteristics of extreme temperature changes were not
taken into account on the spatiotemporal variability of extreme temperatures in the Pearl River basin. In this study,
based on the daily mean, maximum, and minimum temperature data for 1960 to 2018 from 57 meteorological
stations within the Pearl River basin, 12 extreme temperature indices were used to analyze the spatiotemporal
variation characteristics of extreme temperatures and forecast their future trends. The study found the following
results: (1) From 1960 to 2018, the extreme temperature warm indices in the Pearl River basin displayed an

increasing trend, while the extreme temperature cold indices showed a decreasing trend. In addition, the extreme
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low temperature variation trend was larger than the extreme high temperature variation trend, resulting in a decrease
in daily temperature difference. The exireme temperature change trend was more dramatic at night than one in the
daytime. (2) The Hurst exponent values of all extreme temperature indices were greater than 0.5, indicating that
the extreme climate indices in the Pearl River basin will maintain their current trend directions in the future.
(3) The changes of extreme temperature indices in the Pearl River basin showed obvious spatial variability, with
more intense temperature increases in the south-eastern low elevation area. (4) Extreme temperature cold indices
were influenced by the oscillation index, whereas the extreme temperature warm indices were influenced by the
summer wind index. This study can provide scientific information for early warning and decision-making of extreme

temperatures in the basin.

Key words: exireme temperature; warm indices; cold indices; variation tendency; the Pearl River basin



