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Fig. 1 Time-height cross section of the streamwise velocity component in the horizontal plane (u) observed by the

Doppler sodar and the corresponding time series of the same component of velocity measured by the sonic

anemometer-thermometer for part 1 of the observation case. (a) on Nov. 17 and (b) on Dec. 8, 1998 at Shionomisaki
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Fig. 2 Wavelet coefficients on each time scale for the streamwise velocity component measured by the sonic
anemometer-thermometer (time series on the lower part in the figure). (a) on Nov. 17 and (b) on Dec. 8, 1998 at

Shionomisaki
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Fig. 3 Wavelet variance spectrum for each case in 1998

at Shionomisaki

BEEDORr—NV5Hi%k RHTDIC@EHEMBEHA ST
WBH AR VIR (R 7— V) =B #IZ L D) T
XED LD RMERIZR AN EHND LD, 1117
H & 12H8H OBRIFIZ S\ CHENT 21T - 7=, Fig. 4
OREENE, BKRTEEEr (n=f/u, AR, 2
VEIE &, w SRR T 1 B Ay D ) THE
BWLTEY, DNESRENRE R A 7 — LI Y
LTW5, £/, 43— DZNEFNTALY ML &
Ko, TNHEFH L, 5S8R EN S TXH
W Trm ey 7 EEEE LR LB A 1T 5 T
%, —J7, RO, U —2X7 N VPO EE

BOER %A TR (u, = (Cuw)”, witéh

B 7 M JEGE A SY) O R THMBAL TV D,

X (Fig. 4) (&R X 9 IC12H8H OB PIFITIE K
SRR A 7 — A TILA1TH OBNT R TEEN K
TV, Thbh, EMHENEE ERO =R L F—X
N7 MRk EREEE LTI G S 5EE) o F
IRICAY 92 & b L Za=10" 08K T H %

B (12 A 8H BRG] TIXE 402 FY T 5) &
VNSRRI A EIE T 12 A 8 H O BLHIFI CTIX11A 17
AOB LD REZRTRAX—LRD, /2B X En=3
X103 E TORKEHIChbE-TEBLERBEDOT
ANFXF—FE R LTS, ZOFEETIE, #lxI1X
Drobinski et al. (2004) IC k> TCZnx COBLH & H
PRI DN B SN TV DELH DO =R F— Ay
MK BT D (e Ekk D B A % AT 2 RBL T
—EDfEE 72 5) HEIRICEI R E 725 TN B,

IOIE T T TITT T T TTT T T T T T TTTTm \\HH?

1; 3
E :
S 107 £
N E
o — 8 Dec. T

10 3 — 17 Nov. 3
10-37 TN I AT I 1 I W 111 \\HH;

10° 102 10" 1 10! 102

Nondimensional Frequency, n

Fig. 4 Power spectrum on Dec. 8 and Nov. 17, 1998 at

Shionomisaki
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Table 1 Parameters for each observation case

Date, time (LST) Part u oy, Turbulence | Mean wind | Roughness Stability
(ms™) (ms™) intensity direction length, z, parameter, z/L
(deg) (m)

Nov. 17, 1230-1608 1 7.2 2.0 0.28 311 0.65 -0.02
2 7.5 1.8 0.24 306 0.55 0.00

3 6.9 1.6 0.23 308 0.56 0.01

4 7.7 2.0 0.26 313 0.46 0.01

Dec. 8, 1110-1448 1 6.5 2.2 0.34 340 0.75 -0.02
2 5.5 1.8 0.33 351 1.22 -0.02

3 4.5 1.7 0.38 321 1.37 —-0.02

4 4.4 1.6 0.38 313 0.79 0.00
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Table 2 Flux fractions measured by the sonic anemometer-thermometer

on Dec. 8, 1998 at Shionomisaki for each averaging time

Flux fraction
Quadrant u’, w’ . .
Averaging time: Averaging time:
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Fig. 5 Profiles of the flux fraction in each quadrant based on the Doppler sodar data for the observation case on Dec. 8,

1998 at Shionomisaki. Values are normalized with respect to the total u’w’ at the lowest level. Averaging time is

Normalized Flux Fraction

54.6min (closed symbols) and 27.3min (open symbols)
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Observations of Turbulence Structures in the Atmospheric Boundary Layer
—Examination of the Data Analysis—

Mitsuaki HORIGUCHI

Synopsis

Observations of turbulence structures in the near-neutral atmospheric boundary layer were made at the
Shionomisaki Wind Effect Laboratory and the Shigaraki MU Observatory. Some new examinations of the

data measured by the sonic anemometer-thermometer and the Doppler sodar are performed. In particular, the

difference of appearances of turbulence structures among the observation cases was investigated. Using the

wavelet variance spectra, large turbulence structures are revealed in one case. Since the change of wind

speed and direction is large in this case, the possible effects of the averaging time on the results of data

analysis are examined.

Keywords: atmospheric boundary layer, turbulence structure, wavelet, sweep
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