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Wind flow filed in a realistic low-rise residential area computed by a large eddy simulation to evaluate the uniformity
of the average velocity profile and the spatial correlation of velocity fluctuation in atmospheric surface layer. The result
shows that the spatial uniformity of the average velocity is poor at span direction, and good at stream direction. However,
the uniformity at stream direction also becomes poor below about two times of the building height, in where the direct
effect from each of the buildings disturbs the wind profiles. The spatial correlation of velocity time series is also poor at
span direction, and good at stream and height direction. In addition, the good correlation at stream and height direction

is not kept below about two times of the building height.
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Fig.1 Realistic low-rise residential area for LES
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Fig.2 Enlarged height map around (x=0m,y=0m)
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Fig.6 Spatial fluctuations of average velocity at each height

Table1l Statistics of spatial variation on average velocity

Average | Standard Max
Aml ) |deviation(0)| (Vg | 07V | Ve Ver
4 1.28 0.74 3.00 0.58 2.34
8 2.18 0.44 3.33 0.20 1.53
12 2.90 0.16 3.31 0.06 1.14
16 3.31 0.09 3.53 0.03 1.06
20 3.62 0.06 3.79 0.02 1.05
24 3.88 0.05 4.04 0.01 1.04
28 4.09 0.05 4.22 0.01 1.03
32 4.26 0.04 4.34 0.01 1.02
36 4.42 0.04 4.49 0.01 1.02
40 4.55 0.03 4.61 0.01 1.01
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Fig.7 Comparison of velocity time series in span direction
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Fig.8 Comparison of velocity time series and cross-correlation function in stream-wise direction
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Fig.9 Comparison of velocity time series in height direction
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Fig. 10 correlation coefficient of velocity time series in height

Table2 Statistics of velocity time series
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a2

z, [m]

direction

48

Average Standard Max
z[m] 0 Naw | Vina/Vay
(V,) |deviation(o)| (Vyay
8 1.36 0.73 4.19 0.53 3.08
12 2.86 0.98 5.87 0.34 2.05
16 3.42 0.86 5.88 0.25 1.72
20 3.73 0.82 5.76 0.22 1.54
24 3.99 0.81 5.95 0.20 1.49
28 4.20 0.81 6.27 0.19 1.49
32 4.34 0.78 6.02 0.18 1.39
36 4.49 0.76 6.21 0.17 1.38
40 4.61 0.74 6.18 0.16 1.34
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