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Estimation of roughness length and zero plane displacement height of the surfaces in urban
area by doppler lidar observation
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Abstract
Using a small doppler lidar system (Windcube, EKO Instruments co., Ltd. / Leosphere), we observed

the vertical profiles of horizontal wind speed in urban area (@EKO Institute of technology, Shibuya, Tokyo) ,
where is surrounded by many types and heights of buildings. We tried to estimate the roughness length and
zero plane displacement height by least square fitting 10min. averaged observed profile to the theoretical
log-law wind profile. About 900 profiles were obtained during 6 days observation period, and 132 profiles of
them were adopted without divergence. As the results, the roughness length and the zero plane displacement
height around the site was estimated to 0.60£0.88m and 14.8 =8.8m(above the rooftop), respectively. The
standard deviation of the roughness length was very large. We could, otherwise, obtain favorable information
that the roughness length should be less than 2m from the fact that the 95% of the estimation of roughness

length were less than 2m.
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Table 1. Specification of WINDCUBE

Range 40m - 200m 5 Wavelength 1540 nm
Accumulation Time | 0.5s & | Pulse Energy 10w
Data Output 1Hz — Eye safety IEC 60825-1
'S [ Probed length 20m g o Temperature Range §-10 to +40 degC
% Scanning cone angle ;| ~ 30 deg E g Rainge protection Wiper, raind detector
O | Speed Accuracy 0.2m/s M
Speed range Up to 60m/s é " WxDxH 900 x 550 x 550
Direction Accuracy | 2 deg g § Weight 55kg
Data Availability Over 95% upto 150m A
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Figure 1. Overview of Windcube.
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Figure 2. The views of surroundings at the observation site.
West(left), north-west(center), north(right) views are shown.

EELEAE . -

BUAARIE 2009 425 H 18 H&~25 HEAE CTTH D, BUHBBATIC T\ T A X 25 il %
LU TERA NS RRRD o122 L300 T 5, Fig.3 ([CBLHIHIH D 28L& EE (40m, 60m, 80m,
100m) (28 BKEEGET — & OWRERE & 777,

15

—
o

th

Wind velocity [m/s]

5/18 5/19 5/20 521 5/22 5/23 5724 5/25

Figure 3. The time series of the horizontal wind velocities at 4 altitude.
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Figure 4. The histgrams of calculated roughness length and zero plane displacement height.
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