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Abstract

Based on the monthly averaged observational data of temperature and precipitation at Qingdao
Observatory during German occupation period from 1899 to 1911 and at Qingdao Meteorological
Observatory from 1999 to 2011, this paper compared and analyzed the climate change in Qingdao
in the early 20th century (20C) and the early 21st century (21C). The results show that the annual
averaged temperature in Qingdao in the early 20C and 21C was 12.5 degrees Celsius and 13.2 de-
grees Celsius respectively. Qingdao’s temperature has risen 0.7 degrees Celsius in 100 years, just
slightly lower than the rate of global warming, and much lower than the temperature rising rate in
China in the past 100 years. However, the temperature rising in Qingdao has obvious seasonal dif-
ferences. In winter and summer, the Qingdao’s temperature in the early 21C is lower than that in
the early 20C, which is inconsistent with the global warming in the past century. Only in the tran-
sitional seasons of spring and autumn can the temperature in Qingdao be consistent with the
global warming trend. The interannual variability of temperature in the early 21C was stronger in
the cold season and weaker in the warm season than that in the early 20C. The climate of Qingdao
is characterized by rainy-hot period in the same season, but the annual averaged precipitation
only increases slightly after 100 years. The peak of rainy season in Qingdao was postponed from
July in the early 20C to August in the early 21st century, implying that more “sauna” weather with
high temperature and humidity in August would occur in the early 21C than that in the early 20C
compared with the temperature variation. The centennial variation of precipitation shows an in-
creasing in May and September, and a decreasing in October, indicating that the beginning and
ending time of rainy season in Qingdao tends to be earlier, and the peak time of rainfall tends to be
later. In addition, the climate in spring and early autumn has become warmer and wetter, and that
in autumn after October has become warmer and drier after 100 years.
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Figurel. (a) Global averaged temperature anomaly (removing the 1850~1900 climatologicalmean) during 1850~2020; (b) An-
nual mean surface air temperature anomaly in China during 1901~2020 (relative to the average from 1981 to 2010). The pink
shadings denote the two time period in which the centennial comparison was made in this study (figures quoted from [7])
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Figure 2. Statisticbox graphs of annual averaged temperature (a) and climatological monthly mean temperature (b) in Qing-
dao in the early 20C and 21C
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Figure 3. Seasonal cycle of climatological monthly mean of daily temperature in Qingdao, in the early 20C (blue line) and in
21C (orange line). (a): Seasonal variations in mean temperature over the years; (b): Monthly temperature difference between
early 20C and 21C (b)
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Seasonal cycle of air temperature standard deviation and
difference between 20C and 21C
SENHTERAZENSFHTL

2.00 1.50

E 21C-20C —e—std_20C —e—std 21C 1.00 g
s _ : =
7 ¥ 050 Q g
ES Sy
£ ;ﬂ 1.00 000 og
kN 542
£z -050 TR E
2= 050 PN

- - N
£ 1.00 3
=
0.00 -1.50 &

1 2 3 45 6 7 8 9 10 11 12
H month

Figure 4. Seasonal cycle of the standard deviation (std) of interannual monthly temperature in Qingdao in the early 20C
(blue line) and 21C (orange line), and the std difference between the two periods (grey bar with right coordinate axis)
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Figure 5. Seasonal cycle of climatological monthly mean precipitation in Qingdao (a) in the early 20C (blue line) and 21C
(orange line) and monthly precipitation difference between the early 20C and 21C (b)
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Figure 6. Seasonal cycle of the standard deviation (std) of interannual monthly precipitation in Qingdao in the early 20C
(blue line) and 21C (orange line), and the std difference between the two periods (grey bar with right coordinate axis)
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