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WIND OBSERVATION OVER THE MOUNTAINOUS REGION BY A DOPPLER SODAR

By Mitsuaki HoriGUCHI and Yasushi MITSUTA

Synopsis

The vertical structure of wind over tfle mountainous region are studied using a
Doppler sodar. Field observations were made near the test power transmission line
(Tsuruga Test Line). In the case of northerly wind with average speed of 12~16 m/s,
the profile of wind speed shows a maximum value around 40 m from the surface. It is
considered that the wind is intensified by convergence near the slope surface of the
moutain. The wind direction near the surface is shifted by the slope to north-south
direction which is perpendicular to the rigde line. Northerly wind above the ridge
blows with upward component by the effect of the slope.
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Fig. 2 Detailed map around the Tsuruga Test Line. No.1-No.3 towers are main towers of the test
line. P.1-P.13 are observation poles. The thick broken line shows the ridge line near the
test line. The solid circle denoted by “SODAR” shows the position of the Doppler sodar.
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Table 1. Specifications for the Doppler sodar

Observation method Triple monostatic

Antenna type Offset parabola reflector

Reflector diameter 0.9m

Transmission frequency 2400 Hz

Transmission power 300 W

Transmission pulse duration 54 msec

Pulse repetition interval 4 sec

Sound beam width ~10deg

Zenith angle of slantwise antennas 20 deg

Observation heights 30~250 m

Observation values 1)Mean wind speed, wind direction and
vertical velocity

2)Standard diviation of wind speed to-

ward the antenna beams

Doppler detection method Power spectrum estimate by FFT

Averaging time 10 min
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Time series (from 14 : 00 3rd Sep. to 7 : 40 4th Sep. 1993) of the profile of horizontal wind
speed and wind direction measured by the Doppler sodar. The length of the vectors cor-
respond to the wind speed and the direction of the vectors from the central dots show the
wind direction (see upper right corner of this figure). Thick vectors at 47 m in height
show measured data by the propeller anemometer at the top of the No.2 tower.
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Fig. 3(b) Same as Fig. 3(a), except for the period from 7 : 50 4th Sep. to 1 : 40 5th Sep. 1993.
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Table 2. Duration of data used for making average profiles

Year Month  Day Hour Min Year Month Day Hour Min

1992 12 10 9 50~ 1992 12 18 20 00

1993 1 8 13 00~ 1993 1 16 23 20

1 16 23 40~ 1 25 9 50

2, 18 11 20~ 2 23 17 20

3 3 11 40~ 3 1 21 50

3 11 22 10~ 3 20 8 30

3 20 8 50~ 3 24 16 20

3 24 18 00~ 4 2 4 10

4 4 30~ 4 13 30

4 11 20~ 4 15 21 30

4 15 21 50~ 4 24 8 10

4 24 8 30~ 5 18 50

5 19 10~ 5 9 50

5 11 50~ 5 11 15 10

5 11 15 30~ 5 13 9 10

7 1 9 50~ 7 9 20 00

7 9 20 20~ 7 18 6 40

7 18 7 00~ 7 26 17 20

7 26 17 40~ 8 2 13 30

8 4 15 40~ 8 13 1 40

8 13 2 00~ 8 21 12 20

8 21 12 40~ 8 26 13 00

9 3 14 00~ 9 4 12 10

9 4 12 40~ 9 12 22 50

9 12 23 10~ 9 21 9 30

9 21 9 50~ 10 4 15 30

Table 3. Data number for each ranks of wind speed and wind direction
1 2 3 4 5 6 7 8 9 10
0~4 4~8 8~12 12~16 16~20 20~24 24~28 28~32 32~36 36~40m/s

N 246 510 463 202 11 0 0 0 0 0
2 NE 57 16 9 3 0 0 0 0 0 0
3 E 136 155 189 32 3 0 0 0 0 0
4 SE 498 1440 424 35 2 0 0 0 0 0
5 S 403 376 757 476 56 0 0 0 0 0
6 SW | 218 249 155 21 2 0 0 0 0 0
7 W 214 397 203 27 1 0 0 0 0 0
8 NwW | 737 1507 424 34 2 0 0 0 0 0
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Fig. 5 Average profiles of wind speed and wind direction made by classified data. Profiles for 4th
rank of wind speed (12~16 m/s) are shown.
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Fig. 7 Average profiles of vertical velocity and updraft inclination made by classified data. Wind
speed and wind direction are also shown. The rank of wind speed is No.4 (12~16m/s). (a)
Northerly wind rank and (b) Southerly wind rank.
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southerly wind.
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