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Characteristics of Momentum and Scalar Flux in the Urban Boundary Layer

QUAN Li-Hong and HU Fei
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Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract Turbulent statistics (normalized standard deviations, higher order moments, fluxes and spectra and co-
spectra) in the urban boundary layer are analyzed with data collected from the Beijing 325 m meteorological tower
from January to May, 2005. Characteristics of spectra and cospectra indicate little influence of stability and more in-
fluence of horizontal wind speed on turbulent spectra. Therefore, the similarity relationships of velocity components
and temperature is suitable for stable conditions. However, the similarity theory seems not to be fit for water vapor
and carbon dioxide for they are affected by other factors. There are square relationships between their kurtosis and
skewness. Furthermore, as for daily fluxes, carbon dioxide is different from water vapor, and daily carbon dioxide
fluxes reflect the influence of human behavior. Furthermore, sensible heat fluxes, latent heat fluxes and carbon di-
oxide fluxes change with season. In particular, variance of latent heat fluxes can be very significant.
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Fig. 1 Relationships between normalized standard deviations of wind velocity components (a) u, (b) v, (¢) w, (d) temperature, (e)

water vapor, ({) carbon dioxide and stability =/L (logarithm normalized standard deviations of wind velocity components and temperature

are multiplied by —1, and absolute value of stability are used in unstable condition. O stable, <>: unstable)
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Fig. 2 The relationships between skewness and kurtosis of three scalars: (a) carbon dioxide; (b) water vapor; (c) temperature



14 DML T SR Sl AR AT i e R

No. 1 QUAN Li-Hong, et al. Characteristics of Momentum and Scalar Flux in the Urban Boundary Layer 33
1~3 H Jan to Mar 4~5H Apr to May
150 200 T ——
H H
~ 100 -
” > 100
o o
= 50 g
= = |
T, z 0
—50 —100 +
£y Fy
i 20 -
N‘.” N‘.” 100
E 15 E
= =
S 10 > 50
S 0
FC
oA " 0.6
o 1.0 o
E E 04
o o0
gu 0.5 gu
S = 0.2
0 0

0 2 4 6 8 1012 14 16 18 20 22
t/h

K3 (a) 1~3 AF1 (b) 4~5 FlEI - HZEL N ERTFRIK

BE N 5 A H I 206 1 h A G- B (ED

0 2 4 6 8 1012 14 16 18 20 22
t/h

PGl (FD ., Wl E (F) 1 COy (Fo) i, &A%

Fig. 3 (a) 1—3 month and (b) 4—5 month daily variation of mean sensible heat fluxes (H, top) , latent heat fluxes (F,, medium), car-
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