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Observation of Structure of Marine Atmospheric Boundary Layer by Ceilometer over
meandering Kuroshio

Toshiyuki MURAYAMA® and Fumiaki KOBASHI?
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Abstract:  Shipboard ceilometer observation was conducted during May 2021 on R/V Shinseimaru in the southwest
region of the middle of Japan to study the effects of the large meandering warm Kuroshio current on the atmosphere.
Here we focus on the observations across the Kuroshio from the offshore to a colder sea inshore under clear sky
condition. The marine atmospheric boundary layer (MABL) heights determined by the BL-View software coincide
well with those observed by the radiosonde. In addition, following interesting variation of MABL was captured by
the ceilometer with the BL-View. The height of the ABL over the Kuroshio varied at 500-800 m. In the transitional
region between the Kuroshio and the cold sea inshore, spontaneous lifts of the ABL by 400 m were observed. Those
might be explained by the passage of an anticyclone over the Honshu Island. Over the cold sea, a shallow ABL newly
appeared, while the upper ABL was continuously existed.at the same level as observed over the offshore.
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KS-21-9 Cruise Track (May. 24-31, 2021)
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Fig. 1. Ship track and radiosonde launch site (circle) during the KS-21-9 cruise. The color contour indicates the
SST on 25 May 2021 . Line A shows the straight track across the Kuroshio front.
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Fig. 2. Example of the deamination of the mixing layer height by the radiosonde S026 and the ceilometer: (a) Ty,
and RH, (b) backscatter profile. The horizontal lines indicate the MLH and BLH at 00:46 UTC (LT=UTC-9) 30 May
2021.



KS-21-9, Line A: 29-30 May 2021
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Fig. 3. Time to height plot of the attenuated backscatter on 29-30 May 2021 along the line A together with the
BLHs (black circle). The white and blue circle indicates cloud bases. The white and green triangles show the MLH
derived from the radiosondes (S024-S031; the numbers are indicated in orange at the top). The orange vertical
line indicates the sunrise time.
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KS-21-9, Line A: 29-30 May 2021
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Fig. 4. From top to bottom, time series of the (a) BLH, (b) SST and SAT, (c) the difference SST-SAT, (d) sensible
heat flux Qh and latent heat flux Qe, (e) wind speed U, (f) wind direction DIR during the line A of the cruise
KS-21-9 on 29-30 May 2021. Vertical line indicated the time when the first peak of the BLH appeared.



