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Fig. 1 Map around the Tsuruga Test Line. No.l - 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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Fig. 2 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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Table 1 Input channel of the data

acquisition system

ch.No. | Measured data Position Sensor

1 ¥ind speed 1T-middle (W) propeller 1

2 1T-middle (E) 2

3 P 1 3

4 P2 4

5 P. 3 B

6 P4 5

7 P. 5 6

8 P. 6 7

9 2T-middle (SW) 8
10 2T-middle (SE) 9

11 P. 7 12
12 P. 8 3
13 P. 9-lower 14
14 P.10 15
15 P.11 16
18 P.12 17
17 3T-middle (W) 18

18 3T-middle (E) 13

19 2T-middle (N¥) 10

20 2T-30m {S¥) 11

21 P.13 E

22 1T-upper A

23 2T-upper S

24 P. 8-upper C

25 3T-upper D

26 2T-15m (S¥) 21

217 Wind direction 1T-upper {Vane) A

28 P. 3 B

29 P. 9-upper C

30 3T-upper D

31 2T-upper S
32 2T-middle (S¥) 8

33 P.13 E
34 |Vertical velocity P 3 Vertical propeller 1
35 2T-middle 2
36 2T-upper 3
37 P. 9-upper 4
2.3 BMF—%
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BHEEEKO T ORSHRAMBERS (EXEEET)
TOAFEHAMEANT, 33/~ BEOREZIL
B, 155~205EDOREmAL Lk,

19874E D 5 19964E £ TOMRT — TITRE S N e
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Table 2 Analyzed cases

Case| Starting time for Wind (2T-upper)

Group | No. measuresent Speed Direction
(year.mo.day hr:min) | (a/s) (deg.)
N 1 1990. 9.19 23:27 18.5 347

23:37 18,6 349
23:47 20.8 348
23:57 21.9 350

2 1990. 9.20 0:07 23.2 350
0:17 22.8 350

0:27 22.1 349

0:37 20.9 347

3 1990. 9.20 3:11 19.9 339
3:21 21.0 345

3:31 20.9 338

3:41 20.3 339

4 1890. 9.20  3:51 17.9 343
4:01 16.0 339

4:11 15.6 334

4:21 15.8 333

5 1990.10. 8 12:22 15.6 352
12:32 17.1 350

12:42 18.4 350

12:52 20.1 350

6 1990.10. 8 13:02 20.6 350
13:12 20.8 349

13:22 21.2 350

13:32 21.2 350

7 1990.10. 8 18:05 15.6 346
19:15 16,0 348

19:25 16.2 348

18:35 15.7 350

N 1 1987. 8.31 12:16 19.1 180
12:26 15.6 178

12:36 18.6 180

12:46 17.4 178

2 1987. 8.31 13:38 15.7 178
13:49 15.6 177

13:59 16.5 178

14:09 17.6 178

3 1993. 2.17  0:57 19.5 183
1:07 18.9 159

1:17 20.6 160

1:27 20.4 159

4 1993. 8.10 12:21 17.1 173
12:31 18.9 166

12:41 20.0 167

12:51 19.8 167

5 1993. 8.10 16:57 22.1 160
17:07 20.3 162

17:17 22.3 158

17:27 21.6 158

6 1996. 4.30 22:00 15.1 163
22:10 16.3 164

22:20 16.1 164

22:30 15.4 167

7 1996. 5. 4 20:00 15.1 171
20:10 15.1 164

20:20 15.2 168

20:30 15.9 184
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Fig. 3 Horizontal distributions of the
mean wind speed along the test line
for the each group (wind direction).
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. Average values within the
each group are marked with closed
circles (+) and standard deviations
are indicated with bars (I).
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Fig. 4 As in Fig. 3, but for the
turbulence intensity.
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Fig. 5 As in Fig. 3, but for the
longitudinal integral scale of
turbulence (L) .
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Table 3 Average values and standard
deviations of the lateral integral
scale of turbulence (L,) in each
group (wind direction) for the
segments of towers No.l - No.2 and
towers No.2 - No.3

Ly(m)
(T2—T3)

Ly (m)
(T1—T2)

Group

N 80 * 28 63 x 18

i
-~

S 49 = 10 26
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Table 4 Average values and standard
deviations of the vertical integral
scale of turbulence (L.:) in each
group (wind direction) for each
observation point

L2(m) Le(m) Leim) Le(m) Le(m)
(T1) (T 2) (p9) (T 3) (T 2)

{Vertical
Velocity)

Group

N 70%13]118+£28) 63%15/131%50

S 34+16| 5212 25*16| 58% 7
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Fig. 6 Power spectrum measured at the
middle level of the No.2 tower )
(propeller anemometer No.8, ch.9) in
case N-2 is indicated by marks *.
Fitted Karman-type spectrum is also
indicated by a dotted line. The
power spectrum P(f} is weighted by
frequency £ and normalized by
variance o 2.
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Fig.14 Root coherences between horizontal velocity fluctuations at two
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vertical combinations at T1, T2, P9, T3 for horizontal velocity
(ch.1-26). A vertical combination at T2 for vertical velocity
(ch.35, 36) is also shown.

—337—



ZIZTHIMBEEHKEREN S, Ivatani (1977) i
LM TOBRUTIAREASHOMAADEIC
DNTOREERELLT, 2B NA0EEELE
RIZE14(1/2)° S ENBONTV S, BH
RBRICBIT3AMEAFAOHIEDEITDONT,
Je— b AOABEICHT 5EKESLH ZRER
@) THUHRDIHICZ>TRIHEBESh B
IWEHIZB TSI — L AOHBELTEROR
WERAEETHEMBENEE®, I 5ICEEK0.01
HRBETE—V2RTLIBBITHESTVEHESD
2,

4. BbYIC

WEMIC BT 2B OEKEEZARS DI, B
EMoNOLERICH > EERHRERRER TE
HETY, ZOHFTORRNBZAMTHZILE &
BHEDT—ARDWTEFOF—F2@BFLE, 20
BFBREZ2ENTILUTOLS TR S,

AhoOBITRINDIAHELBHAKE VRO
KRAEREZOWTEDHAMTHANDOEDY R T
—IAUNEL, BROZEENSHEMEVNRRIZE>
Tha, .

AKEBEOBHMAIC OV TRD S N-AEEBHD
NT—=ZARY bIViE, KarpanB DX X7 FVIERIR
THBBORBEEBTZENHKB, £/, KERE
DWTIATBB L TR0 01~0. 05Hz, A
IZL T~ 1000 B, BETIZ0.007~0.04Hz, &
AL T~ B BEDFIC/NT—ARY ML D
E—oRA5N3,

AR MIVDE—) BEEERRICHRELTEX
5L, BEEBBRICRDEZFRMTORESHIZDN
T, A -BEHREDBE—IEEOKREVHIILYE
HERR BRAAROENOERP Ay —IBRKENE
WO HEKREROWHRERNESN S, tEEHEE
DERIZDOVTS, E—JABEERZDODWTREAD
FRLLEVWHARR SN S, TETOFEHEL
TEEYBEOBNWILRO AL VERFHOELND
BT —INRKEL, E—IHETHBRE LS
T3, 50T LR, {ETONERER LS
BEOEIZED, BENAZZr—IL& b b2/
BAT—=INVOEBMBLEELLEZTHIEEREL
T3,

HABMOREEHOIE—L > AIKDOWTIL, 50

mEAF O B ERERE A E T TH0. 0188
UEDAEETRZOI -V ADHEIZHEDH
<7<, EEMNIMEDRERBACIILBIICE
NIV AREBEEBEETOAE< AW, Zh
X, BMEAFHOENORBEI Ry —IBKEL
<, ZHHBEOBENMENCEEHBLERETSH
3,

IS, ZOMETEHFECEERBRRICB TSR
DHHEAFIBFRITONTEISKF— BT 2ED,
ERNICZTORRZTERTHZENBETH S,

WO

SEOMECHEVHERRBROSWERMKEFIB
SRTWEEWEEBEEARRSHOA 2 &, 8l
BREQORK BFXOVWTHBAL TEWAELR
BRIEUHRNLHOF X ICESBHOZEERLET,

B xm

HWOXE - XH % (1994) : Fy7/5—-v—%i
LBLEHTO EERBM, FTHRKE KRR
£, H|3ITHB-1, pp.23-34.

WOXE - XH = (1995 : ILEHIZBISEAD
S S AL, FUEROK RS KRBT RAT4ER, $538
#B-1, pp.85-100.

HH E-RE £ (1980 : HMEANKICBIZRAD
AnoxEMeEs, FKEHXRATER, B
23%B-1, pp.303-323.

HH - gk g R]BHF F (1983) lERIC
BT BREEBHOARBKA M OZEBMEE, AKX
¥BRBEAER, $265B-1, pp. 363-374.

Iwatani, Y.(1977): Some features of the spatial
structures of the surface layer turbulence in the
high wind condition, J.Meteor.Soc.Japan, Vol.55,
pp.130-137.

Mitsuta, Y., Tsukamoto, O. and Nenoi, M.(1983):
‘Wind characteristics over complex terrain, J.Wind
Engineering and Industrial Aerodynamics,
Vol.15, pp.185-196.

Shiotani, M. and Iwatani, Y.(1976): Horizontal space
correlations of velocity fluctuations during strong
winds, J.Meteor.Soc.Japan, Vol.54, pp.59-67.

—338—



Spatial Distribution of Wind and Turbulence Characteristics
over the Mountainous Region (II)

Mitsuaki HORIGUCHI and Yasushi MITSUTA

Synopsis

Turbulence characteristics of wind and their spatial distributions over the mountainous region are
investigated. Field observations of velocity fluctuations were made along the test power transmission line
(Tsuruga Test Line). This test line is located a little north of a ridge line which runs roughly along the
west-east direction. In relation to the stronger mean wind speed, the integral scales of turbulence and the
spectral peak of the wavelength for the north wind are larger than those for the south wind. The spectral peak
of the wavelength is large in the location along the test line where the mean wind speed is strong and the
longitudinal integral scale of turbulence is large.
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—339—



