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Observations of the Atmospheric Boundary Layer in the Suburbs of the City
—Turbulence Structures under Unstable Conditions—

9 0 eE
Mitsuaki HORIGUCHI

Synopsis

Observations of the turbulence in the atmospheric boundary layer have been made in
the summer season 2013 using sonic anemometer-thermometers on a meteorological
tower (55-m tall) of the Observation and Analysis System for Local Unusual Weather
and a Doppler lidar in the Ujigawa Open Laboratory. Here, typical examinations under
unstable conditions are presented. An ascending large-scale area with the time scale of
more than 100 s was observed. This structure appears to correspond to the plume
structure forced by buoyancy in the heated lower layer. After the passage of the
ascending area, the area of strong winds was observed in the surface layer. From the
analysis of wavelet transform for the vertical velocity, intermittent occurrence of
large-scale structures is revealed.
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Photo 1 Sonic anemometers on the tower. “N” denotes
the direction to the north.

Photo 2 Doppler lidar (WINDCUBE)
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Fig. 1 Streamwise (u) and vertical (w) velocity components observed by the Doppler lidar (time—height cross sections)

and sonic anemometer (graphs). The data are obtained during 1400—1430 on June 7, 2013
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Fig. 2 Wavelet variance spectra for the u and w velocity components measured by the sonic anemometer (40-m height).

An unstable case during 1330-1700 on June 7, 2013 is examined

Ky 77— 4% —12 X280 <o RERuIC
DNWT, BEREEH T —X LRRICY oA T Ly
MENTZ1TS. FiIg.3lC Ny 7T —F 4 X —KRmED
FGER AU T DT oA T by ROBANT RV
Y. 2B, Fig. 3BV TIE, E2TOFEEICOD
TRTEMPIRAES THFL OO B0, —
OBEDOWERBEICKH L TOHRALZ MLERLT
W5, ZOMPTORIZI L, BOEETIERE
7RI A 7 — v (L00RRELL EORE A 7r— 1) 1C
v—27 (mKHD0OIEMA) BRI, 40 mEET
IZ104FDICAZE LTV 5. T, @SR EGEE T —
HZIZONWTORR (Fig. 2) IZxHSELIbDTHS.
—J7, EZ2 (80 mLLE) I oWTIE, K& 2R A
= E—Z TR S .

Ky 7T —F 4 Z—8BIHNZ X 2 EEK w20

T, VAT by bHANT ML TRE IR REH
A= E— 7 BREGI, EEE40 m TR X 7
—L104FPIZ AT LD AT TOR KD B — 7 Bir
BLTWD (Fig.4) . £V EZEORESETY
FREREMA 7 —LIcE—7 DR BND. EE40
mTE— 7 ZRTHRE A 7 — iz 20T, £EmED
U= T Ly MRE D © R R W X A& R T D
&, RERAT—)VOBEDRERE T AN H K E 229K
B EFFS> THIRLTWDET BB L NI D (Fig
5) . FETz, ZOKMIIFRFRIZML TB Y, KEIZE
IR 72 o TV D 14300 EH E TORFRIH ICiT 57
i, FREROBEEMENZEICHIE L, TRED
M TR IE UC i &40 mo M35 7 EGE 7 ¢ oo Al %,
FuNKREL 2o TN D, RERELFEHEEICHE-> TR
OB BN T HF~NHESN TV EEZLND.

— 242 —



-

10 T T IIIIIIl:L“ T T T T 11T T T T T T 1717
<) L LR N |
O «+200m 7S o,

% 0-8_ '," ,"':.--*~ .‘\‘ \1\ - .

S hea120m A TN §
-9 ",'ln' RSN .“.” \

CU 0.6_ 80m ",' 3 .so.O o0 .' 7
e-e .5" ; ol ; s,

> 40m . S, ™, _

— :i ',o- - b;:..‘q.-. \

@ 0.4 ‘ Sy, -

S i 7 %, .

g 0.2 -

001 ] ||||||i0 ] Illlliloo ] ||||:|I-|O|OO

Time Scale (s)

Fig. 3 Wavelet variance spectra for the u velocity component measured by the Doppler lidar as a function of the time
scale. An unstable case during 1330—1700 on June 7, 2013 is examined. Graphs are depicted for the spectra every 40-m

level
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Fig. 4 Wavelet variance spectra for the w velocity component measured by the Doppler lidar as a function of the time
scale. An unstable case during 1330—1700 on June 7, 2013 is examined. Graphs are depicted for the spectra every 40-m

level
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Fig. 5 Time-height cross-section of the wavelet coefficients for the w velocity component observed by the Doppler lidar.
Time scale is 104 s. This is examined for the case during 1330-1700 on June 7, 2013
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Fig. 6 Wavelet variance spectra for the u and w velocity components measured by the sonic anemometer (40-m height).
An unstable case during 1130-1500 on July 19, 2013 is examined
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Fig. 7 Wavelet variance spectra for the u and w velocity components measured by the sonic anemometer (40-m height).
A near-neutral case during 1930-2300 on July 19, 2013 is examined
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Fig. 8 Wavelet variance spectra for the w velocity component measured by the Doppler lidar as a function of the time

scale. An unstable case during 1130-1500 on July 19, 2013 is examined. Graphs are depicted for the spectra every 40-m
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Fig. 9 Time-height cross-section of the wavelet coefficients for the w velocity component observed by the Doppler lidar.
Time scale is 224 s. This is examined for the case during 1130—1500 on July 19, 2013
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