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Abstract

In this study, we found a relationship between wind shear exponent, a, and a few factors such as the wind speed,
V, ruggedness index(RIX), and the Weibull shape parameter, k of sites in complex terrain in Korea. Wind shear
exponents in main wind directions were calculated using wind speed data measured for one year from various
heights of eleven meteorological masts in Gangwon province. It was found from the analysis that the reciprocal
of the wind shear exponent can be expressed by an exponentially decaying function with respect to a multiple of
V, RIX and k. This result is considered useful to be used to characterize wind characteristics of specific sites in
complex terrain in Korea with limited information.
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2. Mean Wind Speed of Prevailing Wind Direction with
Measurement Height

FH

v = ZAEold AT FSE [m/s]

AR FEE o 30m 20m

N B 447 315 2.04

qRA | 413 2.83 178

B | WA | 548 515 154

C | AwA | 8% 833 844

L | ARA [ 4% 443 143

A 182 399 106

E | A%A | 908 9.08 883

o A | 43 102 322

WA | 453 41 326

G | A=A | 53l 51 364

FdA | 394 373 302

H [ A9A | 433 413 34

A 381 36 2.83

I B 576 559 473
] A 11.08 10.74 -
K B 10.62 10.26 -

2.4 Ruggedness Index (RIX)

&gl B3 == RIX(Ruggedness
Index)#t& o] &3kl Yetlideh. RIX g2
Ttz gt AAES TAHSE 9 35
km¢l Yo = o]Fojzl g 1271 el
jsto] BALEZE 16.7°0]7321 499 v&&
ZF A 2 Ve gho 2 ghel AT wet
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¥ 3. RIX value of Measurement Sites

Sk TEHF RIX
A A1(270°) 0.509
A 541 (300°) 0.437

B e A (210°) 0.307
C A4 (240°) 0.376
D A4 (240°) 0.283
A (270°) 0.295

E A 541 (300°) 0.364
e A (210°) 0.417

F A4 (240°) 0.489
G A1 541 (300°) 0.344
HdA1(210°) 0.422

H 2141 (240°) 0.481
A1(270°) 0.402

I A1(270°) 0.390
J A1(270°) 0.428
A1(270°) 0.396

2.5 Wind Shear exponent o

59 A2 F ¥ Wind Shear? 3
<=9 & (logarithmic law) T+ 9
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In(U(z)) =aln(z) +1n(p) (3)

2 (3 12gHo] FHjol B x-y Pl
A xZFL In(2), yvEH2 In(U(2))9] SL—T*E L}E}
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2 ydH ke 78HA Wind Shear Exponent
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E 4. Shear Exponent(a) of Measurement Sites

! FEY a

A A1(270°) 1.128
4] &A1 (300°) 1.211

B F A (210°) 0.274
C AEA1(240°) 0.086
D AEA1(240°) 0.133
A1(270°) 0.228

E 2] 541 (300°) 0.042
F F A (210°) 0.432
A1 A1(240°) 0.481

G A1 541(300°) 0.564
$i A (210°) 0.440

H A1 (240°) 0.393
A1(270°) 0.357

I A1(270°) 0.277
J A1(270°) 0.108
K A4(270°) 0.120

S=Ef ORISR =2 Vol. 32, No. 2, 2012



B2 8ol 412] Wind Shear Exponent ¢lZ/Z87| 9

2.6 A HE ol & FAASF

A% B ARE Aol 2 ANY FF
el g slol 2 REE Axtegon o
o] REAML YA HUsh 2ot

I 5. Shape Parameter of Measurement Sites.

K FEY k
A X(270°) 2.39
A 541 (300°) 271
B W A1(210°) 1.95
C A A1 (240°) 1.73
5 A kA (240°) 159
A(270°) 217
E 54 (300°) 158
. WA (210°) 2.04
A A1 (240°) 1.99
G A 541 (300°) 2.35
A1 (210°) 1.65
H A A1 (240°) 1.42
A(270°) 155
I A(270°) 1.97
J A(270°) 1.98
K A(270°) 1.96
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a2l 3. Variation of 1/a with RIX, k and V
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a2 4. Result of Regression Analysis
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(c) Site C (d) Site D

(e) Site E (f) Site F

(9) Site G

(h) Site H

(i) Site |

(j) Site J

(k) Site K
a2l 5. View of measurement sites
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E 6. Prediction errors from various correlations
)
AR |FEZ o Justus Cijslr}ia/;) Proposed
A A 11128 -75.9 -819 -5.0
A&EA 1211 -76.9 -83.1 2.8
B |¥9A 0274 -84 -254 -27.0
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I A 10277 -11.2 -26.2 =75
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