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SPATIAL DISTRIBUTION OF WIND AND TURBULENCE
CHARACTERISTICS OVER THE MOUNTAINOUS REGION

By Mitsuaki HoricucH1 and Yasushi MiTsuTA

Synopsis

Spatial distribution of wind and turbulence characteristics over the mountainous
region are investigated. Field observations of wind by propeller anemometers were made
along the test power transmission line (Tsuruga Test Line) near the ridge. In this area,
northerly and southerly wind direction is dominant due to east-west direction of the ridge
line,

Therefore, analysis was made for the cases of the north wind and the south wind.
However, in the cases of the southerly wind, strongest wind cases at the top of the No. 3
tower among other observing points are seen a little easterly deviated wind case. These
cases can be classified into a different group of data from other southerly wind cases.
Different spatial distributions of wind characteristics were found among these groups. The
difference between the north wind and the south wind may be attributed to the local
topography, because the ridge line is located a little south of the test line. It is considered
that slight deviation of wind direction over this area made the difference between two
groups of the south wind due to the topography. In relation to the turbulence intensity,
integral scale of the turbulence for the north wind is larger than that for the south wind.
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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 c1rcle denoted by “ SODAR ” shows the position of the
Doppler sodar.
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Fig. 3. Profiles of topography from the south. The thick solid line indicates the ground level
and the dashed line indicates the ridge line which is a little south of the test line. The
thin solid line is the lower test power line installed on the main towers. The locations
of anemometers are marked on the figure with open circles, closed circles and triangles.
HP is the height of the positions of anemometers from the ground and HG is the height
of the ground above sea level.
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Fig. 4. Distributions of the wind speed and wind direction averaged for 10 minutes by the
propeller anemometers on the top of each tower. Daily regular observations were
made at 14 : 50 - 15 : 00 during Aug. 1987 and June 1993.
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Fig. 6. Horizontal distributions of the mean

wind speed along the test line for the
each group. The values measured at
the middle level of the each tower
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Table 1. Mean wind directions at the each observation point for the each
group. The average values and the standard deviations within
the each group are indicated.

Group T1 top P3 T2 top P9 upper T3 top
(deg) (deg) (deg) (deg) (deg)

N 344 + 8 8+2 347+ 6 346 + 4 350 =6

S1 164 = 4 179 £ 2 180 £1 199 =6 180 =6
S2 177 £ 4 195t 6 161 =3 179 £ 2 143+ 4
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Table 2. Standard deviations for the variation of wind direction at the each
observation point. The average values within the each group are

indicated.
Group T1 top P3 T2 top P9 upper T3 top
(deg) (deg) (deg) (deg) (deg)
N 13 18 8 8 11
S1 7 8 10 29 12
S2 15 19 12 14 4
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Horizontal distributions of the gust
factor along the test line for the each
group. The values measured at the
middle level of the each tower and
the upper level of the each pole
(lower level for P9) are indicated
on the left. The values measured on
the top of the each tower are
indicated on the right. The average
values within the each group are
marked on the figure with closed
circles (+) and the standard devia-
tions within the each group are
indicated with the bars (I).
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Fig. 9. Vertical profiles of the mean wind speed at the each observation point. The averaged
values within the each group are indicated.
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Table 3. Updraft inclinations at the each observation point. The average
values within the each group are indicated.

’ Group P3 T 2 middle T2 top P9 upper
(deg) (deg) (deg) (deg)
N 15 19 17 18
S1 12 14 11 5
S2 16 -5 -5 — 4
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gitudinal integral scale (L,) along
the test line for the each group. The
values measured at the middle level
of the each tower and the upper
level of the each pole (lower level
for P9) are indicated on the left.
The values measured on the top of
the each tower are indicated on the
right. The average values within
the each group are marked on the
figure with closed circles (+) and
the standard deviations within the
each group are indicated with the
bars (I).

—~ 400 N
E
» g 101 *N : L=T4m
3 300 2 T1-T2 o . =
. = ost S1: L=40m
© - x . =
§ 200} . g S2: L=55m
° o L
- o 0.6
& 100 . .
E » 20.4‘ x .
OSFHH R R TT T R RRRIRES T h v ° . . . .
Location {Lower) (Upper) = 02f : *
5 00 : x ° ° °
7 40 S1 8 M
-~ R ) * x
% 300 0250 100 150 200 250 300 350
© Distance (m)
s 200]
‘g -
§ 100
= .. g 10r *N : L,=61m
O5rrme FIPLPS Pe T2 77 78 PA PIOPLIPLETS T B ¢ = T2-T3 6S1: (=29m
Location (Lower) (Upper) "?; 081 *S2: £,=26m
°
et
7 400 S 2 S o6r
% 300 g oat .
. ((,2; . .
o | . . - -
2 200 _ 02 . o
773 .- s ? o » ° .
3 2 00 3 z
f-}" 100 5
= N T N T T T TR Ty
O R L3 A LA E LT e o S 0 50 100 150 200 250 300 350
Location (Lower) {Upper) Distance (m)
Fig. 10. Horizontal distributions of the lon- Fig. 11. Lateral space correlation coefficients

as function of distance for the each
span. The values are averaged within
the each group and the each distance.
Lateral integral scales (L,) calculated
from the values below the distance of
100 m are indicated on the figure.

I T, BEBTOLTOMEAEGLEIIZSWVWT I
TEDRI A L5 S TOMBMBEREERD 2, ¥
r, BEFFTOMEERE~NS DI, 1 B5§ET
OHEETEHE VI K I BHIEDbEIT VT
HAEBIREERT R L 7
COHEHMREKOF—-5D5L, §4465701

= 0BT RHbERKICE T 2 HERKOMIEZ ORRETOZEREMERL TV 3, AAFOEMSEEN
BRRE-TEOEIICHESRL LTV hZRA DI, ABOEES (T1-T2) LE¥SH (T2-T
3) KoWTRIN—FTE, BEMCEF- 2L T, BHcEBEEN-T/s/ 7k LB
Fig. 11 Tk 3, THhic>WVWT b ACAERE & BRI [ o8 > HEIRE OB 2R THEMT
BT Eicky, BREALHOENORES Ry — VL, KD B T EHFHRKS,

RO =exp(-l/L,)



" FABIKHIETER BB/EB-1 FT 4 (19%)

Table 4. Vertical integral scales (L,) at the each observation point.
The average values within the each group are indicated.

Group T1 T2 P9 T3 T 2 vertical
(m) (m) (m) (m) (m)
N 68 112 60 118 55
S1 45 66 50 54 55
S2 43 52 17 63 70
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