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Abstract: The vertical flux of horizontal momentum is one of the key parameters to understand and model the
dynamics of the atmosphere. Measurement of the vertical flux of horizontal momentum in the atmospheric boundary
layer (ABL) has largely implemented with in situ turbulence instruments mounted on towers or on the tethering cable of
a balloon. Such instruments are limited to point measurement and it is difficult to measure the vertical flux of horizontal
momentum in the whole ABL by using such instruments. Since Doppler lidars can observe the wind fields from the
surface to several kilometers above the surface, Doppler lidars are useful for measurement of the vertical flux of
horizontal momentum over extended areas in the ABL. The NICT and ENRI lidars and the JAXA helicopter were used
to investigate the three-dimensional structures of the sea breeze around Sendai Airport from 18 to 19 June 2007. The
NICT lidar performed repeating Range Height Indicator (RHI) scans from 0° up to 60° at an azimuth of 95°, which was
parallel to the sea-breeze flow. In presentation, we will discuss the algorithm that is used to retrieve the vertical flux of
horizontal momentum from the NICT lidar data. The presentation will focus on the result of the comparison of the

vertical flux of horizontal momentum derived from the NICT lidar data and from the JAXA helicopter data.
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Figure 1. (a) Plan-view of the Doppler lidar observational areas.

The dashed line shows the azimuth direction of RHI scan of
NICT lidar. The solid line shows the borders of Sendai Airport.
(b) The partitioning of the NICT lidar data points into height
bins.
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Figure 2. Results of the measurements of the JAXA heliborne
sensors on 18 June 2007. (a) Flight track. (b) Flight height. (c)
Vertical profile of the potential temperature. (d) Vertical
profiles of u and v components.
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Figure 3. Vertical profiles of # and u'w (a) from 13:00
JST to 13:30 JST, (b) from 13:30 JST to 14:00 JST, and
(c) from 14:00 JST to 14:30 JST.
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Figure 4. RHI displays of & and ¢'* (a) from 13:00 JST to 13:30 JST, (b) from 13:30 JST to 14:00 JST, and (c) from
14:00 JST to 14:30 JST.
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