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Study on the Differences of Various Climatic Normals of the
North China in Winter and Summer and Its Impact on Climate
Monitoring
Abstract In order to explore the characteristics and differences of various climate normals in the North
China and its impact on regional climate monitoring, this research compares and analyzes the differences
in both precipitation and temperature of this region in winter and summer under different climate
conditions, and further analyzes the impact of changes in climatic averages on historical extreme events.
Results show that the average precipitation in winter and summer during 1991~2020 (climate state II)

are more than that during 1981~2010 (climate state I ), but not more than the 1961~2020 average
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precipitation in winter and summer. The annual variation of state II is smaller than that of the state I in
the winter, and vice versa in the summer. The precipitation in the climate state II of different regions are
various in winter, and state II decreases in the central area and increases in the eastern and western part
of the North China in summer. The average winter and summer extreme precipitation thresholds in North
China are higher in the state II (0.86mm and 22.0mm) than in the state I (0.83mm and 21.6mm),
which gives rise to the number of extreme precipitation days in winter and summer in most parts of North
China for the past 60 years reduced corresponding to the state II than the state 1. The average winter
and summer temperatures of state II are significantly higher than those of state I, and also higher than
the average winter and summer temperatures of 1961~2020. State II temperatures maintain the
characteristic of overall warmer than state I, but the change characteristics of different regions are
various. The average winter extreme low temperature and summer extreme high temperature threshold of
the North China in the state II (-9.8<C and 27.9<C) are higher than those in the state I (-10.2<C and
27.5C) leading to the number of winter extreme low temperature days in most parts of the North China
corresponding to state II for the past 60 years increased compared with state I, and the summer extreme
high temperature days corresponding to state II reduced to varying degrees compared with state I . The
application of new climate normals will lead to an increase in extreme precipitation thresholds and
extreme temperature thresholds in most parts of North China, which will lead to more frequent low
temperatures, less precipitation and less extreme historical climate events in climate monitoring. Hence,
the possible impact of the new climate normals on climate monitoring and prediction of the next decade

must be fully considered.

Key words The North China, Winter, Summer, Climate normals differences
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Fig.1 Distribution of the selected 265 daily meteorological elements observation stations in the North China
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Fig. 2 The average (a) winter and (b) summer precipitation in the North China from 1961 to 2020 (unit: mm; grey lines are
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the 1961~2020averaged precipitation, blue lines, 1981~2010 (climate state 1), red lines,1991~2020 (climate state II);
ave [ indicates the mean precipitation of 1981~2010, avell, 1991~2020, ave 60, 1981~2020; S1 indicates the standard
deviation of 1981~2010, S2, 1991~2020)
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149 Fig.3 Climatic distribution of winter precipitation in the North China (unit:mm; a. averaged in 1991~2020; b. the difference
150 between 1991~2020 and 1981~2010, dotted areas indicate the 90% significance level; c. probability distribution curve of
151  winter precipitation, abscissa unit: mm)
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Fig.4 As in Fig.3, except for the distribution of summer
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Fig.5 The distribution of precipitation anomaly probability in the North China from 1961 to 2020(unit:%; a. probability of
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Fig. 8 The average (a) winter and (b) summer temperatures in the North China from 1961 to 2020 (unit:mm; grey lines are
the 1961~2020averaged temperatures, blue lines, 1981~2010, red lines,1991~2020; ave I indicates the mean temperature of

1981~2010, ave II, 1991~2020, ave 60, 1981~2020; S1 indicates the standard deviation of 1981~2010, S2, 1991~2020)
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Fig.9 Climatic distribution of winter temperatures in the North China (unit: C; a. averaged in 1991~2020; b. the difference
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Fig.11 The distribution of negative temperature anomaly probability in the North China from 1961 to 2020(a. probability of
negative winter temperature anomalies from 1961 to 2020 relative to state 1 ; b. as in Fig.11a, except for relative to state
IT; c. difference between b and a; d. probability of negative summer temperature anomalies from 1961 to 2020 relative to
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