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Fig. 1 Sketch map for area or location of each reconstructed temperature series

8] 73 B RAR T 10 a (975036 5 0 KRBT
FLLE.

3 TAFZ IR AL 5 I e [R] 40 A

R 1 B AR 8 A i 40 AN [R] i A 1) 22 000, AR
SCAE 2 (O 6 2% 7 50 26 47 4 o Ak Ak 2
(x; — )

= (1

o

A o W& FHIIE LR ' 25 5 5 i b AL

i, x Ko NEFIIA BB (15 tH48—20 4D 40
SEARD I EE 55 07 %% . G w4k BG4 4 R 51
JIT 2 B 118 24 % 8 W 1 25 S 4 S B T (H 45 )F 8 Y A
Xt A5 W A5 6 A I R & A A A
3.1 A—#HEEFEINENSEE

S e T i XA [] (g R 40 58 30 1 D K
LR REATEZHNNITIN IR 6 4 14 X (F 2).,
SRIG T BN 20 R 5 07 1 60 45 % i 4 1) e Ay i Btk AT
M



150 O T 5
F 1 AT TR R 7 51 8 A
Table 1 Brief introduction to each reconstructed temperature series for inter-comparison
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Table 2 Correlation coefficient and coherence between different temperature series in

a 10-year resolution for each identical area
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Fig. 2 Comparison between real parts of the Morlet Wavelets of (a) yearly temperature

series in North China and (b) winter temperature series in Shandong
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Table 3 Coherence between different temperature series in a 30-year resolution for each identical area
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Table 4 The correlation coefficient for 16 temperature series in 10-year resolution
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Abstract

China has abundant continuous historical documents with a large number of records describing the
weather and climate information. Much effort has been made in the last few decades to reconstruct the his-
torical climate over China using a variety of historical documents, such as histories, local gazettes, ar-
chives of government, the private diaries, and so on.. Consequently, a lot of differences exist in the recon-
structed time series when researchers use either the data from same sources or records from different docu-
ments. To address the issue, we have conducted a detailed analysis of 21 time series reconstructed using
different historical documents by different researchers recently, and differences among these time series
and their causes are also discussed. It is found that the temperature series in the same region by different
researchers have higher similarity; and time periods with a completely consistent relative change range of
temperature for 30-year mean temperature magnitudes estimated by different series from different research-
ers account for 73.4% of the total (P<C0.01, Student's ¢ test), and time periods with a consistent cold/
warm grade for 8. 6% of the total, leading to 82% consistent periods in total. The temperature series in
different regions are also closer associated, and the nearer the reconstructed regions, the closer the associa-
tion of temperature series, and the higher the similarities. Differences in reconstructed approaches and in
proxy indices used by different researchers do not have any impacts on the similarities of different series for
different reconstructed regions, suggesting that differences of time series reconstructed in different regions
are resulted from the regional differences of climate change. These comparative analyses also indicate that
the 30-year temporal resolution is the most creditable period for using the historical documents in tempera-
ture change studies in China. Moreover, although there are still some differences in trends and amplitudes
of the temperature series reconstructed by different researchers, the main cold/warm periods during the
last 2000 years over eastern China are still concentrated in the several stages. We also conclude that the
previous cognition of researchers to differences in time series reconstructed did not consider differences in
climate change in different regions enough, which exaggerated differences in time series subjectively recon-
structed using different approaches and data sources by different researchers.

Key words: Comparison, Reconstructed temperature series, Historical documents, China, Last 2000

years.



