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The characteristics of the Streak structure in the atmospheric boundary layer
observed by Doppler Lidar
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Abstract
Coherent structures of different form and scale exist in the atmospheric
boundary layer (ABL). Linear organized structures are a common feature
in ABL. Under various environmental conditions, long-term observational
data of organized structure in the ABL of urban area (Sapporo and Tokyo)
and on sea, were obtained by scanning coherent Doppler Lidar. Whenever
surface wind speed exceeded 4m/s, streak structure appeared, without

relation to weather, time of day, season, and wind direction. We
determined streak spacing at each altitude by using the PPI scan Doppler
velocity data. The spacing of observed streaks is a few hundred meters,
which is about one order smaller than that of well-known horizontal
convective rolls. Observations show that ABL height and wind speed are
not related to streak spacing. The streak spacing was found to slightly
increase with height from surface. At nighttime, streaks were observed
with their heights limited to low ABL height. At daytime, streaks coexist

with rolls.
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Fig2. Streak at daytime and night : (a)nlght normal
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Fig3. Structure spac1ng(a e) and normalized wind
speed difference (Vp—p) (f-j) distribution
(a)Sept. 28, 2011

02JST, (b) 06JST, (c) 14JST, (d)20JST, (e) 22JST
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Fig8. Schematic structure of streaks and rolls
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