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Abstract Using observed daily 2-m air temperature data during 1990-2007 and hourly measurements during
2004-2007 recorded at 14 meteorological stations in Beijing, we investigated the annual, seasonal, and diurnal variations
of the surface air temperature among four different areas of Beijing: The urban area (UA), suburban area (SA), north
mountainous area (NMA), and south mountainous area (SMA). Distinct features were observed in the four areas. For all
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time scales, due to the urban heat island effect, the maximum surface air temperature was observed in UA, followed by
SA, SMA, while the minimum was in NMA. During 1990-2007, surface air temperatures in all the four areas showed a
significant warming trend, with the largest warming rate being in UA. The difference in surface air temperature between
UA and the other areas was season-dependent. The difference in surface air temperatures between UA and SA and
between UA and NMA were largest in winter and smallest in summer, while the largest difference in air temperatures
between UA and SMA occurred in the summer, and the smallest was in spring. The minimum daily range of the surface
air temperature was observed in UA in each season while the maximum was in SMA. Comparing the surface air
temperature of Beijing Observatory with the four areas, the best fit was with UA while significant differences were
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observed with the other areas at all time scales.
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variation, diurnal variation
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winter during 2004-2007
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Table 4 Five statistical parameters calculated by the
hourly surface air temperature between each of the four

areas and BO in summer (June to August) during
2004-2007

RMSE  MAE R NMSE NME
X 0.95 0.71 0.97 0.001 2.75%
21X 2.1 1.65 0.93 0.01 6.71%
JE X 4.96 4.65 0.90 0.02 21.66%
R LLIX 3.37 2.96 0.91 0.04 12.72%

£5 MEEE 44X 1990~2007 F LSRN 5 Mk
&
Table 5

yearly average surface air temperature (1990-2007)

Five statistical parameters calculated by the

between each of the four areas and BO

RMSE MAE R NMSE NME
RIX 0.36 0.57 0.76 0.00 2.53%
AR 1.37 1.16 0.80 0.01 11.42%
JeER X 4.95 2.22 0.73 0.23 60.18%
FIHR X 2.50 1.57 0.69 0.04 23.27%

£6 WRAES5 41X 1990~2007 £ 1~12 A& AT
imH 5 MRITSH

Table 6
monthly average surface air temperature (January to
December, 1990-2007) between each of the four areas and
BO

Five statistical parameters calculated by the

RMSE  MAE R NMSE NME
X 0.42 0.36 0.9999  0.001 2.85%
ABIX 1.46 135 0.998 0.01 11.48%
JeER X 5.0 4.94 0.997 0.23 60.59%
B 2.55 2.48 0.996 0.05 23.36%
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