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A strong updraft ahead of a sea-breeze front observed by Doppler lidar
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The sea-breeze circulation (SBC) is a meso-scale phenomenon driven by daytime heating contrasts between land and wa
surfaces. The interface between warm air over land and cool marine air contained within the SBC is referred to as the sea-bree
front (SBF). The SBFs are known as a key factor for cumulus convection initiation and pollutant transport, and therefore there
are many numerical and observational investigations for studying the SBF.

Doppler lidar observation of the wind field within the atmospheric boundary layer was carried out over the region in the Tokyo
metropolitan area about 45 km north of Sagami Bay and about 30 km west of Tokyo Bay from 14 May to 15 June 2008. The
Doppler lidar was stationed on the rooftop of a building in NICT headquarters. The Doppler lidar performed the range height
indicator (RHI) scans along the north-south and east-west, plane position indicator (PPI) scans at elevation angle 1 degree, a
velocity-azimuth display (VAD) scans.

The vertical and horizontal structure of the SBF was observed using RHI and PPI scans of the Doppler lidar from 1530 JST
to 1600 JST on 27 May 2008. The sea breeze was southerly wind with a wind speed of about 8 m/s and the SBF propagatic
speed was about 4.2 m/s. Ahead of the SBF, an intense updraft (maximum w "5 m/s) was formed with a horizontal scale of abot
one kilometer and a vertical scale of two kilometers. Before the sea breeze frontal passage, there existed Benard-Rayleigh-ty,
convective cells with a horizontal scale of about one kilometer. Ogawa et al. (2003) showed that updrafts of the convective cell
sometimes merge with the updraft region of the SBF and intensify frontal updraft by using high-resolution numerical simulations.
Since it is a typical diurnal variation of the wind that the convective cells develop in the summer’s early morning and the sea
breeze penetrates inland and interacts with the convective cells in the summer’s late morning or early afternoon in the Toky«
metropolitan area, it is suggested that the intense updraft caused by the interaction is often formed. The observational result
SBF revealed in this study provides a new insight into the SBF-related problems, such as the transport of air pollutants and th
low-level wind shear resulting from sudden changes in vertical velocity.
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