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Fig. 1 Distributions of 20 national meteorological stations in Beijing
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Fig. 2 Distribution of adjustment magnitude
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Fig. 3 Comparison of series and their trends before and after adjustment for Zhaitang station (a),
Xiayunling station (b), Beijing Observatory (c), Daxing station (d), rural stations (e) and urban
stations (f)
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Fig. 4 Time distribution of change points documented and undocumented for all stations in Beijing
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Fig. 5 Comparison between adjusted series from this paper (red), adjusted series from Cao (blue), and
raw series (green) of 20 stations in Beijing
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Fig. 6 Annual mean surface air temperature anomaly of Beijing Observatory, all stations, rural

stations and urban stations

11



THRIEFO R G [F 2 Ml e 5 2 [0SR 28, £ 1958—2018 41X 2L H
0.24°C/ (10a), T4kl sk [|) 2 ki 2 (8] (¥ R 34 226 8 0.22°C/ (10 ). Bk, LMK &
0.34°C/ (10 @) FRVANIEEEF, F 0.24°C/ (10 @) B 70.2%K FIRTALEE M, 39017308 (R 4k
AL TR Uy 67.9%

AR SCHRAF AL W G G 0T AL TR A B T ) T2 S P LA 45 B (1961—2000
4, 81.3%), HABHIEET Yan P4 R (19772006 47, 38.6%). T HORME 1Y
WAANR], 77 B, X Bl T BT IR AN AL 5O R & S T AR T A
Tk (% 3). AT IEAE Y 19612000 4F I T L TRy 81.8%, ST 45 R
JUT—8: 5 19772006 4E {1k TTIkE 0 62.7%, Wi T Yan 0045 R

# 3 AR R G IR S I8 R A1 AL DTk S L 5 R BT ST 0 B
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different periods and comparison with previous studies
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Effects of data homogenization on the trend of temperature and the estimation
of its urbanization bias: taking Beijing area as an example

HE Jia-Jun®, REN Guo-Yu"? ZHANG Pan-Feng"

1 Department of Atmospheric Science, China University of Geosciences, Wuhan 430070, Ching;
2 Laboratory for Climate Studies, National Climate Center, China Meteorological Administration,
Beijing 100081, China;

3 School of Tourism and Geographical Sciences, Jilin Normal University, Siping 136000, China

Abstract: Inhomogeneity caused by non-climate factors is relatively common in current surface
climate observation data, dealing a great impact on climate change monitoring and the reliability of
conclusions. Based on metadata of observation stations, the unhomogenized monthly mean
temperature series of 20 stations in Beijing were tested and adjusted by using ACMANT and
Pairwise Comparison methods as well as RHtestV4 software, and the effects of homogenization on
the estimate of the trend and its urbanization bias of Beijing temperature series were estimated. The
results show that: in addition to the change points recorded in the metadata, undocumented change
points will also have a significant impact on the trend of series, especially in the rural stations. The
adjusted warming trends from 1958 to 2018 of the whole area series, rural series and urban series
are 0.27°C/(10 a), 0.10°C/(10 a) and 0.32°C/(10 a), which are 0.03°C/(10 a) , 0.06°C/(10 a) and
0.02°C/(10 a) respectively higher than that before the adjustment. Estimate from adjustment shows
that: the urbanization effect from 1958 to 2018 of Beijing Observatory is 0.24°C/(10 a), and the
urbanization contribution is 70.2%, which are lower than the previous conclusions. Hence, the
existing temperature data series in Beijing may still contain apparent inhomogeniety and
undocumented change points, which has a significant impact on the estimate of regional average
temperature trend.

Keywords: Homogenization; Temperature; Climate change; Trend; Urbanization effects; Beijing
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