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ON THE DEFINITIONS OF MEAN WIND SPEED
AND DIRECTION

By Yasushi Mitsura, Yukihiro Mor1, Tokunosuke Fujrrant
and Tatsuo HANAFUsSA

Synopsis
The mean wind speed has been defined as the quotient of the wind way over the averaging
time period in ordinary meteorology. However, the vector mean wind speed is more acceptable
definition of the mean wind speed. In the present paper, the difference of the both definitions
are discussed and compared by the field experiment.
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Table 1 An example of the comparison of the scalar and vector mean winds. (Ooi,
Fukui, 09: 00-09: 24 Aug. 23, 1970)

$ Scalar Mean Wind Speed 1.75 m/sec
Wind Direction SSE

$ Vector Mean Wind Speed 1.62 m/sec
Mean Wind Direction 136°

NS Component Mean —1.17 m/sec
S.D. 0.88
EW Component Mean 1.12
S.D. 0.96

ROBRORMAELREROERICE -T2 D 7 — WIEH L THAFEEAER 1.75m/sec TH LI
RLTRENMEEZFEH L2300 LRO <2 P EEEEIR 1.62m/sec L% %o ZDERKIOE TH D,
IOERENEBEOREERLE Fig. L 2 I U2 CR2LEHLDTHZ, BRERPOLICHRA XSS T
BAATHMUMZAMTI2ERMEE LT D, o> TFHREE ERMOMEILE->TnEHIH LT &
FRLTVS, LdL, 235 —HERARABEIETH200, 0L 2BEAORIF—REOHHRE
ATHRD, 20zt Fig. 3 TRTLEPVTHD, 22 h 7 —HEAROAHIL Fig. 4 ITRT+LED
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Fig. 1 Distribution of E-W component of

wind velocity (Ooi, 1970).
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Fig. 3 Distribution of wind speed (Ooi, 1970).
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Fig. 2 Distribution of N-S component of wind
velocity (Ooi, 1970).

Fig. 4 Distribution of wind direction (Ooi,
1970).
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Table 2 Statistical character of horizontal wind components.

(Kansas, U.S.A.)

Height of Observation
Numbers of the data

RMS of cross wind component
RMS of along wind component

Intensity of turbulence

Skewness of along wind component
Skewness of cross wind component
Kurtosis of along wind component

Kurtosis of cross wind component

Wind speed range

5.66m 11.3Im 21.63m
25 25 25
0.90 0.92 0.94
0.17 0.15 0.14
0.09 —0.01 0.00
0.00 —0.02 —0.02
2.99 3.04 3.27
3.21 3.17 3.27
m/sec m/sec m/sec
2.2-8.5 3.2-94 4.7-10.3
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Fig. 6 Block diagram of comparative observation at Shionomisaki.
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Fig. 7 Comparison of the scalar and vector mean wind speed.
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Fig. 8 Relative errors of scalar mean wind speed as the function of mean wind speed.
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Fig. 9 Comparison of the scalar and vector mean wind direction.
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Fig. 10 Comparison of the reduced wind direction fluctuation and standard deviation of wind

direction.
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Fig. 11

Comparison of standard deviation
of wind direction measured by the
sonic anemometer and that by the
wind vane.
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