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Turbulence in the Atmospheric Boundary Layer in the Suburbs of Kyoto City:
Results of Intensive Observations in the Winter Season
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(1) Graduate School of Science, Kyoto University, Japan

Synopsis

Intensive observations of turbulence in the atmospheric boundary layer (ABL) during
the winter season were conducted in the suburbs of Kyoto City. In the afternoon, strong
winds in the lower ABL were intermittently observed by Doppler lidar. Radiosonde
observations suggest that turbulent mixing in the ABL extends the high-speed layer,
which is located in the upper levels, toward the lower position. Large-scale turbulence
structures with temporal scales of more than 100 s were detected in the time series of
the streamwise velocity component measured by sonic anemometer. The occurrence of
large-scale structures is likely related to the intrusion of the high-speed layer toward the
surface.
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Fig. 1. Map of Kyoto City (this refers to a map drawn by the Geographical Information Authority of Japan). Contour

lines are depicted every 100 m. The location of the observation site (Ujigawa Open Laboratory) is shown by a red circle.

Large buildings etc. in cities or towns are depicted by areas with brown color. Parameters for roughness elements were

calculated in the area enclosed by a dashed line.
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Fig. 2 Wind direction, stability parameter for the surface layer (z/L), friction velocity (ux), and u velocity component at

25 m for each 30-min data segments on 3 February 2016. Subcases are also shown by dashed lines.
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Fig. 3 Horizontal wind speed in 10-min average observed by Doppler lidar on 3 February 2016.
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Fig. 4 Horizontal wind speed in 10-min average observed by Doppler lidar on 10 February 2016.
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Fig. 5 Vertical profiles of potential temperature observed by radiosondes on 3 February 2016.

TV UTBEN LD REORE SRS L
(Fig. 6) , F XL Z1,000~1,900 m & & TII10HF30
3 TOREGORED B FITIRODEDZRNTWND R, &
1,000 mF2EELLUN TILA#% ORFRIZ 2 - T B &
ERRL oo TWD. 7ok, BAIZOWTHRTAHD
EO(HIEER) , RFFOENE T, KW EE (5
200 mARFELLT) CTIRENLEFY ORN/ALN, K
HRAHPN TR R ERRNT W ENEBEZ LN
% (BHE B X 2B OFig. 2205 bR 34T
W3) .

HALRFE S 72 0 O EE B O N % % 51,000
~1,900 mfE] TERD &, IEHIHEG OB TI2.1 kg

m s, 10K3045128.6 kgm s ™!, 12FF129.2kgm *s7",

14H1210.6 kgm ™2 s,
TR E BT,

16H7128.0 kgm s 9 &
FU&%H E (BEE12 m)

25 E 1,000 mE TOFIZH LTHRD L, INFIC
41kgm?s!, 10MF3045123.5kgm2s™!, 12K(122.8 kg
m?s!' THoDN, FhICRD & 14F526.8 kg m
s, 16MFIC7. 7 kgm ™ s ' E2MEREICHEINLTWD.
JFOEIZ DWW TIE, RALOSENATROND LD
D UBWER, T2bb %o Tnb, KAEE
RN+ HE L CTERIRIEAIC L 0 EZEossEE
OIEFEN FH~E@EIN, FTETHLEEANSKLS X
ol bDEBEZLND.
TOTVFUTHBENCEY, Ky T T—F4 K
—TEN SN D BHFF%oRE#EOML (Fig. 3) 11,
RKRATE (KREKEERE) 26T o R R E SR DL
BIZFIE L TWA Z BN gnb. EL, V4
VFORBIEFEVEHRMRBIE THY, KEERE
HEE DRI 722 RE B L AR T 2 Z LT T& 22

— 496 —



3000

& 2500
T‘) |
> L
Q |
= 2000F
) L
O o
N -
(e |
S 1500F
> -
D) -
2 1000F
S -
= -
o0 -
5 500
= -

0900
1030
1200
1400
1600

1N I I I I T T S T T T T O S I |

|

| | | |
10 12 14 16 18

[\
-

Wind Speed (ms™)

Fig. 6 Vertical profiles of wind speed observed by radiosondes on 3 February 2016.
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Fig. 7 Wavelet variance spectra for the u velocity component as a function of the time scale, obtained for subcases
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