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Asymmetric seasonal variability in day- and night-time warming and their effects

on vegetation activity in China
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Abstract; This study examines asymmetric variations in day- and night-time warming using a least squares linear regression
analysis, and characterizes the different effects of seasonally asymmetric warming on vegetation activities in China using a
two-order partial correlation analysis method. Using normalized difference vegetation index, vegetation type, and
meteorological data, the following results were obtained. (1) There was a significant trend of day- and night-time warming
during the growing season from 1982 to 2015. Day- and night-time warming rates were seasonally asymmetric: the day-time
warming rate in spring, summer, autumn, and winter was 1.49, 0.98, 0.73, and 1.69 times higher, respectively, than that
at night. (2) Day-time warming had a significantly greater and more extensive impact on vegetation than night-time
warming. The areas affected by asymmetric seasonal warming in spring and winter were larger than those in summer and
autumn. (3) Different vegetation types responded differently to seasonal asymmetry in day- and night-time warming, and the

degree of responses varied distinctly between different seasons. This analysis of seasonal variations in day- and night-time
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warming and the impacts of seasonal warming on different types of vegetation directly contributes to our understanding of the

local and regional effects of warming on terrestrial vegetation in China within the context of global climate change.

Key Words: Day- and night-time warming; asymmetric variability; vegetation activity; climate change; China
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Fig.2 Spatial patterns of warming rate of 7',,,.(a) and 7,,,(b) in spring
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Fig.3 Spatial patterns of warming rate of T,,, (a) and T,;,(b) in summer
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Fig.4 Spatial patterns of warming rate of 7', (a) and 7T,;,(b) in autumn
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Fig.5 Spatial patterns of warming rate of 7, (a) and 7 ; (b) in winter
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Table 2 Seasonal partial correlation coefficients of NDVI and T,,,./T,

max min

at regional scale

2 Spring K7 Summer FZE Autumn 275 Winter
T o Toin T o Toin T o Toin T o Toin
2% 5 (g A X
z)t}uiil;%\(rjf(%ﬁn*pitio)ned vegatation) 0.584 " 0.345 0.334 -0.083 0.267 0.303 0.385" 0.228
R 43 X ( Partitioned vegetation ) R1 0.650 " 0.168 0.385" 0.181 0.647"* -0.355"
R2 0.552*" 0.139 0.159 0.199 0.345 0.118
R3 0.253 0.389""  0.395" 0.448 " 0.520**  0.319
R4 0.552**  -0.082 0.153 0.069 0.166 0.204
R5 0.434 " 0.215 0.297 -0.189  -0.075 0.389 "
R6 0.569 " 0.25 0.275 -0.049 0.509 **  -0.113
R7 0.681"" 0.228 0.486*" -0.276 0.119 0.213 0.443 " 0.077
R8 0.187 0.005 0.435" -0.402 0.318 -0.061 0.182 0.217
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Fig.6 Spatial patterns of the partial correlation coefficients between spring NDVI and T',.(a) / T,;.(b)
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