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Fig.1 Difference distribution of mean temperature at 160 stations in China in ( a) winter and ( b) summer between the former and
later 30 years from 1951 to 2010 ( The isoline is the difference of the later-30-year-averaged temperature minus the former—
30-year-averaged temperature with the unit of “C; The yellow ( green) areas indicate the regions passing t-test at 0. 05 signifi—
cance level; The red ( blue) dots indicate the stations passing the EMC test at 0. 05 significance level)
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Table 1 The number of stations with significant changes in the mean and squared variance of seasonal temperature at 160 stations in

China between the former and later 30 years from 1951 to 2010
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Fig.2 Ratio distribution of squared temperature variance at 160 stations in China in ( a) winter and ( b) summer between the for—
mer and later 30 years from 1951 to 2010 ( The isoline is the ratio of the later30-year squared variance to the former-30—
year squared variance; The yellow ( green) areas indicate the regions passing F-est at 0. 05 significance level; The red

( blue) dots indicate the stations passing the EMC test at 0. 05 significance level)
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Fig.3 Difference distribution of total precipitation at 160 stations in China in ( a) winter and ( b) summer between the former and

later 30 years from 1951 to 2010 ( The isoline is the difference of the later-30-year-averaged total precipitation minus the

former-30-year-averaged total precipitation with the unit of mm; The yellow ( green) areas indicate the regions passing i—

test at 0. 05 significance level; The red ( blue) dots indicate the stations passing the EMC test at 0. 05 significance level)
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Table 2 The number of stations with significant changes in the mean and squared variance of seasonal total precipitation at 160 sta—

tions in China between the former and later 30 years from 1951 to 2010
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Fig.4 Ratio distribution of squared total precipitation variance at 160 stations in China in ( a) winter and ( b) summer between the
former and later 30 years from 1951 to 2010 ( The isoline is the ratio of the later30-year squared variance to the former—
30-year squared variance; The yellow ( green) areas indicate the regions passing F-est at 0. 05 significance level; The red

( blue) dots indicate the stations passing the EMC test at 0. 05 significance level)
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Climate change characteristics and significance tests of temperature and
precipitation of China weather stations in winter and summer

DUAN Mingkeng LI Xin WANG Panxing

Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ( CIC-FEMD) /Key Laboratory of Meteorological Disaster
Ministry of Education ( KLME) /Joint International Research Laboratory of Climate and Environment Change ( ILCEC) Nanjing University of Infor—
mation Science & Technology Nanjing 210044 China

Based on the temperature and precipitation data of 160 stations in China from 1951 to 2010 this paper ana—
lyzed the climate average and climate variability of temperature and precipitation in winter and summer at the rep—
resentative stations in China as well as their differences between the former and later 30 years. Furthermore the
differences are tested by two different types of significance test methods.Results show that the change of climate
average of seasonal temperature is generally consistent with the global warming mainly warming up but a signifi—
cant local cooling phenomenon occurs in the south of Qinling Mountains and the middle reaches of the Yangize
River in summer. The change of climate variability of seasonal temperature is relatively small and the overall
change in winter is not significant and only a few stations change significantly in summer.The climate change of
seasonal total precipitation is not obvious on the whole.The spatial distribution of seasonal precipitation climate
value changes is complex and it increases in southern China in winter and eastern China in summer while the
changes of climate variability of winter and summer precipitation are not significant.For the differences of signifi—
cance test results between the theoretical test method ( ttest and Fest) and the stochastic simulation method
( EMC ( empirical Monte Carlo) method) they are small for the temperature and relatively large for the precipi—
tation which is related to whether the sample anomaly series obeys the normal distribution. Under the condition
that the statistical characteristics of the samples remain unchanged the EMC method can make the test results
more reliable by multiple random simulations without considering the theoretical statistical distribution characteris—

tics of the samples.
air temperature, precipitation; climate change, significance test; empirical Monte Carlo method
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