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Abstract

The variation in the wind speed with height above ground is called the wind shear profile. In the field of wind
resource assessment, analysts typically use one of two mathematical relations to characterize the measured wind
shear profile: the logarithmic profile (log law) and the power law profile (power law). The logarithmic law uses the
surface roughness as a parameter, and the power law uses the power law exponent as a parameter. The shape of the
wind shear profile typically depends on several factors, most notably the roughness of the surrounding terrain and
the stability of the atmosphere. Since the atmospheric stability changes with season, time of day, and meteorological
conditions, the surface roughness and the power law exponent also tends to change in time. For this study, Using
the observed data from Met-mast, located in Pyeongdae, Handong in Jeju. we used the matlab and windograper to
calculate roughness length and the law exponents. These calculations are similar to reference the data, but they have
different ranges. In the ocean case, each reference data and calculated data was the same, but the crop area is higher
than the earlier studies. In addition, the agricultural village is lower than the earlier studies.
Keywords : Log Law Terran Roughness, Power Law Exponent, Wind Shear
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Figure 1. Met-mast, located in Pyeongdae, Handong in Jeju
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Figure 3. Met-mast drawing
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Figure 4. Mean wind speed at each heigh, along with

the logarithmic law profile
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Figure 6. Met-mast, located in Pyeongdae, Handong in

Jeju(wind drection)
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Table 1. Wind shear coefficient located in Pyeongdae

Bews Direction sector Average Value(m) | Average Value Aeue
e Midpoint (ZEZ0)) (222 o
1 337.5°~22.5° 0 0.0426 Sf|
2 22.5~67.5° 0 0.0724 3joF
3 67.5~112.5 0.0202 0.130 o e i
4 112.5°~157.5 0.259 0.195 =217)
3 5 157.5~202.5° 0.402 0.214 =27]
o 6 202.5~247.5° 0.589 0.233 =217
7 247.5°~292.5° 1.27 0.284 &S
8 292.5~337.5" 0.0161 0.127 >
Table 2. Wind shear coefficient located in Handong
news Direct.ion .sector Average Value(m) Average Value AEne
Midpoint (Z=Zo)) (Hx]5)
1 337.5°~22.5° 0.000251 0.0871 T4
2 22.5°~67.5° 0 0.0645 o e i
3 67.5~112.5° 0.000119 0.0817 o e i
S 4 112.5°~157.5 0.0547 0.164 o e i
=° 5 157.5~202.5° 0.0284 0.148 EZnhe
6 202.5°~247.5° - - =2l
7 247.5°~292.5° 1 0.327 sEukS
8 292.5~337.5 0.167 0.203 o e i
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Figure 8. Wind shear versus time of day
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Table 3. Wind shear coefficient each land cover
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Table 5. Wind shear coefficient in Wind Energy Explained

H =

AGEF | 2% Zolz, (m) HA = (a) A /el Z, (cm) z, (m)
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Table 6. The best-fit surface roughness for each land

cover in the reference

Im, A= 0.339] g2 Kol

AT

Ant A3 =

XE Zolz, (m)

L — " = Al Od»E—E
= 7o} 0.259~0.589m, BA4E 0.195~0.233E 1 St | @2 5 A
Table 4, Wind shear coefficient in Wind Energy Bk 0.0002 0
Explained A 0.05 0.259~0.589
sEukS 1 .0284~1.2
Terrain description Z, (mm) z, (m) o = 0.028 !
Very smooth, ice or mud 0.01 0.00001
Calm open sea 0.20 0.0002 Table 7. The best-fit power law exponent for each
Blown sea 0.50 0.0005 land cover in the reference
Snow surface 3.00 0.003 2]~
A a
Lawn grass 8.00 0.008 2| Y H5 P axh; I+ (ﬂ)i = AT
Rough pasture 10.00 0.01 He =S
SHO.
Fallow field 30.00 0.03 R 0.1 0.0426~0.0724
Crop 50.00 0.05 FAA 0.14 0.195~0.233
Few trees 100.00 0.1 FEIS 0.33 0.148~0.233
llz/lllziilnd};ntgrees, hedges, few 250.00 025
224 (1 3 <) 22| 9] o] 10mo]al
Forest and woodlands 500.00 0.5 4 (D G)ell 25t I:ﬂq N ] o 13
Suburbs 1500.00 L5 L Sgol9f F&o] Smiseal 7 ob@ 35 MW
Centers of cities with tall 3000.00 3 FTHLR7)9] FE goloM Y FE5= oIS vluet g
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Table 8. Mean wind speed estimate using

logarithmic law in 90m height

il

3t 2EA G A%

AER | wuEddw | 9% F A
3l oF 6.02 m/s 5.43 m/s

2] 7.08 m/s 8.59 m/s

&R 10.21m/s 9.58 m/s

Table 9. Mean wind speed estimate using power law

in 90m height
AR | BUEOAR | 95 F AR
af ok 6.23 m/s 5.67 m/s
=21 6.80 m/s 8.00 m/s
rxzukS 10.32 m/s 9.59 m/s
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