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Urbanization Effects on Local Climate in Beijing in Recent 48 Years
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Abstract The observational climate data during 1961 — 2008 are used to investigate the features of the seasonal and
interannual variations of temperature, precipitation, relative humidity, and wind speed over the urban and rural are-
as in Beijing and the effects of urbanization on the regional climate in Beijing are discussed. The results show that,
over the past half century, the average temperature has an increasing trend, in particular in the winter season, and
there is a weaker signal in the summer season. By analyzing the decadal variations of the temperature, it is found
that this increasing trend has become stronger in recent decades, enhancing the effects of urban heat island, especial-

ly after the 1990s. Both the maximum and minimum temperatures show increasing trend in recent 48 years and the
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urbanization has the most important effects on the minimum temperature followed by the average temperature, and

has the weakest effects on the maximum temperature.

For precipitation, there is a decreasing trend, in particular

for the summer season. Over the urban areas, both wind speed and relative humidity show decreasing trend which is

closely related to the urbanization, especially to the changes of the surface types.

Key words Beijing, urbanization, local climate, seasonal variation
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Fig. 1 Annual variations of the average temperature in Beijing during 1961 - 2008
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Fig. 2 Seasonal variations of the average temperature in Beijing during 1961 — 2008: (a) Spring; (b) summer; (c) autumn; (d) winter
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() AR T Ak D0 2 25 0T e Wl 52 ma B K
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T RLRAE K 7 AL S T G TR e AR RE AN 5 ) (i
SRECE ) . (EAR DTS .

3.3 MAXHEE

VAR o 38T Al 2 J Xof DX K AR X L ) 5
U S R g s 1115y N L1 P | NS
M) 2R X, AT T 48 AR Jb IR
AR AR BE 1) 4 A2 (W AR fERRAE . DAL 8a 1l L)
Ei, g2 48 RAU HU X AR M AR 2 T
B, TREIEE N 6. 9%, TREEE N 1. 43%0/10a,
AT B AR 11 e 2 2 S PR T e 4 Bk AR I 1 K1Y
SEE R RREY, R 5E Wr—whr ey
B, B ETH1°C RAREGKIRMBE M 7%, A
SEERAGLI G RIR B . A X ) Fa BT A E
BB A AR (IPCC, 2007), THZEFRATHY
W, SRKARXR L (1 R R Al RE S5 3R IX 206

e AR e, JUHOR SOK VR W B
F BRI 56, X FHRELEKMEZE, ARTFK
Iy PRRERNZE A, DTS5 SO0k DX I B T s L 1 R
i (Akinbode et al., 2008) , &R[ X 434 4H Xt V. &
g LI, EAEER 1L 7% . B EEN
0.36%0/10a, M 8a af LI i, 1960 4 AL Al
1970 AFAR 30k DX 13 B B 5 F A0 X, 1980 4FAX
IR 1990 AR A I 385K DX AR X B2 L A4 3
TFE 1990 4F 1R 400 307 LA J 3ok DX A Xof 148 138 443k i /)
AR08 DX R ARG SRR IR X . 3 ] RE R T AL A
P R Z AT, AERRFE KR . SRR R A E A
KR HEEEWII LR, WX i T 43 i ek
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KAGHFZEEHE 38 RS Y ) (10 4 % )
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AL TTIRRR R (4 4 A 2 AR LR . AAIED 9a
FTLAE s 48 AR bHU X L A0 DX - 349 JRU 1 2 0
AN BRI 43 —0. 19 m- s - (10a) ' Al
—0.1m-s " (10a) ', HARBIX HF- 4 X s/
4 BB RN SIS (2004) FT 4R BT 4 Ak Hi X 1) sk
/NIEEE (—0. 1 m-s ' (10a) D) JEHHE. FrLd,
A6 RN B 52 BRI AT 5, B R
SHAUESIR . LV, M 1980 AE AR A LG A5 X Y XL
3 R X ARG, R RE Jb a iE APL & J
WG XN T R A RS, U T IR X
A R, B R T T A RLRE A O, HET
FENRGE R Ik, PR BHAE (2009) GEit oy T
1993~2003 4F-H [ B 2¢ B RS B0 58 ir K<l
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Fig. 8 Annual and seasonal variations of the Relative Humidity (RH) in Beijing during 1961 - 2008: (a) Yearly; (b) spring; (¢) summer;

(d) autumn; (e) winter
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