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Analysis of the Local Circulation in Beijing Area
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Abstract: Based on the hourly observation of automatic weather stations in Beijing area during 2008 —2015,
the fine spatio-temporal distribution characteristics of local circulation are studied. The analysis results are
as follows. Firstly, the local wind pattern in Beijing is affected by the combined effect of the mountain-valley
wind and the urban heat island. Wind speed is basically distributed along the topographic gradient. In the
western and northern mountains, the wind speed is greater than that in the plains and urban areas. Local
circulation in Beijing area occurs through the whole year, although it varies seasonally. Averagely, the

1

strength of the local wind in east-west direction is 0. 16 m * s '

and in south-north direction is 0. 07 m * s
Secondly, local wind speed has seasonal changes. In summer, it is the maximum, followed by winds in
spring and autumn, and in winter, it is the minimum. Its diurnal variation shows a bimodal structure,
with peak value appearing at about 09:00 BT and 16:00 BT. Finally, there are significant differences with
diurnal amplitude and positive or negative duration of anomaly between zonal local circulation component
and meridional local circulation component. Analyses of the wind and temperature in Beijing area show that
the local circulation presents diurnal variation obviously due to the mountain-valley and urban temperature

differences.
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Fig. 1

The terrain in Beijing area (a) and distribution of automatic weather stations in study area (b)

(Yellow area indicates medium density urban, red area indicates high density urban, purple contour lines

are the terrain height, unit; m, blue line indicates the 5th Ring Urban limits, same below)
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Fig. 2 Spatial distribution of annual mean
wind speed in Beijing area during

2008 —2015 (shaded, unit: m+ s ')



128 A

% F R

TR b 7 KG9 JR b 22 S B B B b Bt P,
Jb 38 H 2w I L0 XS A AR S E XU T gk #)
3.0 moe T AEAT T LT T 2 K £ 1. 2
~1.8 moe st LUK TE T M R ) R O X
Ry — A~ KU AR A X L o 6 R AE i ) s ol o
PR <1.2 m« s~ ", w8 R ko X 2
A RRLRE T DS A B0 .

HI AT IR 149 AN A 280 A s AR b 5k ge it
1725 G 9 1 B B B A 4k 43 A3 m L (B 3D b e
DR R TER IR 1,99 m« s 1L &R
(1.76 m+s HDWZ, AFE. 34 m«s ) MKE

2.4

(a)

—_ o
) —

SEERE/m - s

1 2 3 4 5 6 7 8 9 10 11 12

A &

(1.32 m « s~ DAY X R AT X /N KU 9 H bR 43
A7 Ry WU RV EE ) e RAE HHIAE 4 H(2.33 m s '),
HR K12 31,93 m e« s 1), 10 A K /0N,
R 1.23mes ', HADRFEHREMN H LA
AR oA 25, 2 O B Y . 3 B AE % (] XL 3
LN =3 BN IS PN Y BZ ST 5 b NN
T Ja IR B R ARG B s . AR LR R
T Y X 22 (ETE S 2B /N T B R IR

2.2 it XU B = 5 R 4R AE
B dady 2K IR AT SCO7 36 R B e

(b)

00 02 04 06 08 10 12 14 16 18 20 22
ik |l /BT

P 3 b at i AR -2 5 B KU 19 A B () S B AE AR (b)

Fig. 3 Distribution of monthly variation (a) and diurnal variation (b)

of annual average wind speed in Beijing area
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Fig. 4 Spatial distribution of local mean wind speed (a) and diurnal variation of local wind speed in

different seasons (b) and its percentage in the actual wind speed in Beijing area (¢) during 2008 —2015
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Fig. 6 Diurnal variations of hourly anomaly « (a) and v (b) in Beijing area in different seasons
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Fig. 8 Spatial distribution of average temperature anomalies (shaded, unit; ‘C) and
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local wind field (wind arrow) in Beijing area in summer
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