Estimation of roughness parameters of urban area
using wind profile data obtained by a Doppler lidar system
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INTRODUCTION SUMMARY

Recently, observational studies on wind profile and turbulence in and above Estimation of roughness length and zero-plane displacement height was made by
the urban canopy layer becomes more important, as the urban energy balance fitting the observed wind profiles in the urban building area to the log-law type equation
schemes for the atmospheric model have been more sophisticated. However, for neutrally-stratified atmosphere utilizing the nonlinear least square method. The
such observations are very few especially for wind profile and turbulence at the obtained profiles without numerical divergence were grouped in hours of dawn and
urban area with approx. 100 m heights of skyscrapers. This Is because setting up evening, showing that this procedure can get a certain number of eligible profiles
an observation tower and operation of kytoons at such highly urbanized area are without any arbitrary data selections.
virtually impossible. _ _ _ _

On the other hand, in the remote sensing research fields, the developments of The roughness length and zero-plane displacement height estimated from the wind
actively wind detection system such as optical Doppler lidar is showing great protiles obtained by the Doppler lidar system were 0.60+0.88 m and 26.8=8.8 m
progress. Especially, some Doppler lidar systems which are optimized for the (above the rooftop ~12 m), respectively. The ratio of the roughness length to the mean
assessment of wind power energy fields have suitable specifications for the wind ouilding height was app_)roxmately on_e-tenth, which Is consistent W|tr_1 the conventional
profile observation above the urban area because the Doppler lidar systems have Knowledge. The zero-displacement height, on the other hand, was estimated clearly
good specs of approx. 20 m range resolution, maximum detection height up to nigher than the mean bunqllng helgh_t. This result was far from the conventional
200 m, and the fine sampling duration of a few seconds. It is also the best point Knowledge for the vegetation canopies and others.
fc1):r the oblservatlondgf tgrbl:]IencEs under flner]weqther: conditions, tha:ct z;n T_rgount We also tried to estimate the roughness parameters by a newly method proposed by
OT aerosols suspending In the urban atmosphere Is the main target ot the lidars. Kanda et al. (2013) with some statistical values on the building heights around the

- - - - observation point. As a result, the estimated roughness length and the zero-plane

We tried to estimate the roughness parameters using the wind . botm Jnness Jengtit . X

_ _ L displacement height were 0.74 m and 31.7 m, respectively. It Is confirmed that these
profile data obtained at the urban building area by a small estimated values were in good agreement with the values estimated from the wind

Doppler lidar system (WINDCUBE®) ! profile data obtained by the Doppler lidar system at the urban building area.

OBSERVATION OVERVIEW DATA ANALYSIS
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Observation Site : Roof top (~12 m a.g.l.) of a 4-story office building at Shibuya > 11111111_ N
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