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Correcting urban bias for surface air temperature series

of Beijing Station over time period 1915—2012
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Abstract In this paper, a new method of evaluating and correcting urban bias of surface air
temperature is developed in case of no reference climate series, taking Beijing Station as an
example. After quality control of the data, the discontinuities resulting from relocations are
examined and adjusted using a statistical procedure in combination with the station’s history
information. The 5 rural stations around the urban station are selected by using the data of
remote sensing to determine the relative locations of the Automatic Weather Stations (AWS) in
the spatial distribution of surface brightness temperature. Applying surface air temperature data

of AWS and Beijing Station for the last 3 years, the accumulated urbanization effect and its

E£MAB HERAmMETLLHEE(GYHY201206012) %% §).
EERN KB & A, FENF BV, E-mail: mepink2013@163. com
* BWAEE EEE, DR R AR ANE S EDF. E-mail: guoyoo@ cma. gov. cn



2198 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 57 %

contribution are calculated. With an assumption that the accumulated urbanization effect
increases at a constant rate, a linear correction method is used to correct the urban bias for the
surface air temperature series of Beijing Station over 1915—2012. Analysis of the homogenized
data of Beijing Station indicates that the increasing trend in annual mean temperature and the
decreasing trend in annual mean diurnal temperature range (DTR) get larger than those of the
original data. The accumulated urbanization effects for mean minimum, average temperature and
DTR of the homogenized series are all large positive values, in spite of the small negative value
for annual mean maximum. We correct the urban bias for the time series of Beijing Station. After

that, the increasing rate of the annual mean minimum and average temperature, and the

decreasing rate of annual mean DTR, are all brought down significantly.
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Locations of Beijing Station for different
time periods of 1915—2012
Circles stand for locations of Beijing Station,

the numbers correspond to the ones from the table 2
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Table 4 The result of moving t test, time and distances of relocations, and the adjustment values
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Fig. 2 The maximum (T,.,), minimum (T, ), average temperature (T,.) and DTR time series

of Beijing Station before and after homogenization for time period 1915—2012
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Accumulated urbanization effects and the contributions to overall temperature trends and

DTR for Beijing Station during 1915—2012
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Fig.5 Annual maximum (T,,.), minimum (T,,;,), average temperature (T,.) and

DTR series before and after urban bias correction
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Table 6 The difference of linear trends of annual and
seasonal mean temperature and DTR before and

after urban bias correction (Unit: ‘C /10a)
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