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An attempt in estimating planetary boundary layer height
by Doppler lidar

NAKAMURA Yusuke *, WATARAI Yasushi** and NAKAGAWA Kiyotaka **

*Graduate School of Geo-environmental Science, Rissho University
**Faculty of Geo-environmental Science, Rissho University

Abstract:

Since the planetary boundary layer height (%) greatly affects the atmospheric heat capacity and the transport
of pollutants, it is important to capture its developmental process. In this study, an attempt was made to estimate
the /%y by Doppler lidar observation at Kumagaya campus of Rissho University on August and November 2016.
Aerosol amount decreases significantly at the top of the planetary boundary layer, resulting in local minima in ver-
tical gradient (A SNR)of the signal-to-noise ratio(SNR). In this study, /. is estimated by the local minima in A SNR
observed by Dopper lidar. Daytime temporal evolution of the estimated /.y followed that of ideal planetary bound-
ary layer development over land during sunny days. The estimated /5 was almost comparable with the Wind Pro-
filer observation. These findings suggest that it can be judged that the estimated /. at daytime captures the upper
end of the mixed layer formed by thermal mixing from the ground surface. However, it is difficult to decide the 7.y,
by only SNR when negative ASNR shows a bimodal vertical distribution. Analysis of upper level winds showed
that a new planetary boundary layer was formed by sea breeze invasion in the afternoon in August. These findings

suggest that it is necessary to consider the wind shear using the vertical profile of horizontal wind in addition to

ASNR to estimate the /.

Key words: Height of planetary boundary layer, Doppler lidar, Sunny day,

Kumagaya campus of Rissho University
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