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Estimation of vertical flux of horizontal momentum by Doppler lidar
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The vertical flux of horizontal momentum is one of the key parameters to understand and model the dynamics of the at-
mosphere. 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 ar
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 surfac
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 breez
around Sendai Airport from 18 to 19 June 2007. The NICT lidar was stationed "4 km west from the Pacific coast. The ENRI
lidar was stationed on the rooftop of its lwanuma Branch "2.5 km west from the Pacific coast. The heliborne sensors of JAXA
measured meteorological elements at the airport.

The NICT lidar performed repeating RHI scans from 0 up to 60 degrees at an azimuth of 95 degrees. In presentation, we wil
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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