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Propagation speeds of retrograding sea-breeze fronts

Hironori IWAI' and Makoto AOKI'
! National Institute of Information and Communications Technology, 4-2-1 Nukuikita, Koganei, Tokyo 184-8795

NICT installed a fast-scanning phased array weather radar and a 1.54-pm coherent Doppler lidar in Kobe in March 2014 mainly to
detect hazardous weather phenomena such as localized heavy rainfall. The Doppler lidar is located about 5 km north of Seto Inland
Sea and sometimes observes sea-breeze fronts (SBFs) penetrating from Seto Inland Sea. The Doppler lidar rarely observed the
retrograding SBFs with maintaining the spatial structure of density current fronts. This study shows that density current theory may

be applicable to the observed retrograding SBFs.
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. Date Observational  Theoretical

Moist
air dens
(kg/

1.136
1.132
R values values
2 -1 -1
£ca0 (ms—) (ms—)
£ 05l i 2016/3/15 -2.4 -2.8
- 2016/5/21 -2.0 -1.8
15:00 1530 1600 16:30  17:00
Time (JST) 2016/7/19 -2.0 -2.1
2016/7/20 -0.8 -0.6
Fig. 1. Time series of (a) wind direction (°), 2017/6/5 1.1 -1.3
(b) wind speed (m s7!), (¢) moist air density 2017/6/16 2.2 2.1
(kg m™3), and temperature (°C) between 1500 2017/6/26 -1.4 -1.6
and 1700 JST on 20 July 2016.
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Fig. 2. Example of the retrograding sea breeze
front on 20 July 2016 as depicted in Doppler
lidar (a) 0°-elevation sector PPI scan and (b)
205°-azimuth sector RHI scan of radial
velocity (color bar in m s7!). (a) 1711 and (b)
1712 JST.



