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Abstract Advances in the supersonic anemometer thermometer (UAT-2) development, urban boundary layer stud-
ies, field experiments and numerical simulations of atmospheric boundary layer structure over complex terrain, the
turbulent mechanism study and air pollution model development and application obtained in the State Key Laboratory
of Atmospheric Boundary Layer Physics and Atmospheric Chemistry (LAPC) of the Institute of Atmospheric Phys-
ics of the Chinese Academy of Sciences in recent 5 years are briefly summarized in this paper. Comparison results of
a field experiment show that UAT2 monitored wind speed and direction are in very good agreement with those by an
Omnidirectional R3 Research Ultrasonic Anemometer, one of the best supersonic anemometers in the world. Surface

layer wind fields near the Beijing 325-m meteorological tower are typical over urban rough surfaces and average wind
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speed at surface layer in summer tends to decrease obviously in association with urbanization of Beijing. Two inten-

sive integrated field experiments on the slope of Mt. Everest are thought as comprehensive and continuous observa-

tion studies on atmospheric physical processes ever conducted in the Tibetan Plateau and targeted for local circula-

tions over hilly areas and mass/energy exchange between surface and free atmosphere. Observation studies in the

Baiyangdian area indicate that inhomogeneous boundary has some peculiarities over water and land because of inho-

mogeneity in underlying surface. A set of air quality model systems including global chemical transport models, re-

gional and urban scale air quality models and micro-scale transport and diffusion models are developed and improved

to solve different air pollution issues at different scales.

Key words atmospheric boundary layer, atmospheric turbulence, the Tibetan Plateau, supersonic anemometer, air

pollution model
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Table 1 Yearly variations in wind speeds (m/s) in the summertime at different layers of Beijing 325-m meteorological tower
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1994 4 1. 23 1.22 2. 05 2.19 2.15 3.17 3.41 3. 64 4. 18 4,23
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Fig. 1 Time series of observed (a) wind speed and (b) wind direction by Gill R3 and UAT-2 on 5 Apr 2007
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Fig. 3 Diurnal variations in (a) axial and (b) vertical wind speeds (m/s) over the Rongbuk valley on the northern slope of Mt. Everest ob-

served by a wind profiler from 29 May to 29 Jun 2006. Positive values indicate down-slope air streams in (a) and updrafts in (b)
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Fig.

2

1-min averaged horizontal and vertical velocities at heights of 47, 120 and 280 m starting at 1100 LST 20 Mar 2002. The vertical

lines show the coherent structure of gustwind: red is the period of strong gustwind, black is the period of weak gustwind; shadow is the co-

herent structures of gustwind disturbed by convection and turbulence; X are the contrary conditions
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(a) Richardson ZHHER s (b) BorE G EpETL; (o) [RAP 2R Hhizl

(a) Richardson cascade model; (b) B fractal cascade model; (c¢) synchronicity cascade model



