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The Study on the Mapping of Wind Resource using Moving Filter
Technique at Udo, Jeju Island
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Abstract

In order to create a wind resource map, we need wind data, contour map and roughness map. Moving Filter
technique was applied to Udo of Jeju Island to improve the accuracy and efficiency of creating roughness map
based on the Land Cover Map of the Ministry of Environment. The Land Cover Map was simplified using moving
filtering, and the roughness map was created with this Land Cover Map. The wind resource map was created using
this roughness map. Finally, we verified the validity and application of moving filter technique for wind resource
map. As a result, the wind map which was created using the roughness map with moving filtering showed bias
values which were all negative. It means the wind map is underestimated to values of wind energy and RMSE
values were also from 0.0237m/s to 0.0253m/s at 50m height. In other words, estimation of wind resource using
image filtering provides reliable results at 80m height typically when the wind turbine is installed. Finally, we found
that image filtering technique is very useful tool to make wind resource map.
Keywords : Wind Resource Map, Roughness Map, Moving Filter, Land Cover Map
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Figure 1. Study area

Figure 2. Land cover map of Udo
(scale:1/50,000, =%3% 5:33608)

248 Tl ARt AR ROl AR B4
SEAE7L Qe EXEELEE Azlslr] s Hed
R BRAE 7R R giEH 7 F), T
ER237 ), AREFE87 el ATH 3dA &
FAARZ g0} itk o] F thie] EXUEAE
& A8t ARESISIY) OliER<] 79 Landsat-7 2010
39 1749 o] AR, AVBlEAY, Y
A, AR, 24, FA4, U, 79 T 70 ERSE
o2 PFAERlon, AL 1:50,0002 A2
Figure 2+= 73920 $A]9e] EX|T]EA|wo|t),
AP gE 7R E BRI 2] 1:25,000 5
A (= H 2336082, 336084)F ARe-Sl3itt

2.2 TR

SI=X| ol FIHASER (Met-mast) S AA=|5lo] A
Sl AEAtae} 7P As7 1 8SA(AWS; Automatic
Weather Station)] At5.5 Ag3ISlt) 7 ASERIZE
o] AgE oF 1.5kmA=o|tk



Figure 3. Met-mast & AWS, located in Udo
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Figure 4. Met-mast, located in Udo
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Figure 5. Met-mast drawing

Figure 6. Setting for weather observations of Udo AWS
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Figure 9. Complexity of land cover map

input image enhanced image

Figure 10. Mask Processing Method
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Table 1. Roughness length in European Wind
Atlas(Troen and Peterson, 1989)

Class Land cover type Roughness length [m]
1 Water Area 0.0001
2 Urbanization 1
3 Eroded Land 0.0003
4 Marsh 0.04
5 Grassland 0.0075
6 Forest 0.8
7 Paddy Field, Cropland 0.4
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Figure 11. Roughness map using each filter(original

image, 3x3 filtering, 5x5 filtering)
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Table 2. Features of the maps shown in Figure 11
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Figure 12. Contour map
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Figure 14. weibull distribution of the predicted data
by MCP Method
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Figure 15. Monthly mean wind speed & direction of
the predicted data by MCP Method
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(a) Application for the
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Figure 16. Annual mean wind speed map of Udo (30m above ground level)

(a) Application for the original
roughness map

(b) Application for the roughness map (c) Application for the roughness map
using 3x3 filter

using 5x5 filter

Figure 17. Annual mean wind speed map of Udo (50m above ground level)
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Table 3. Wind Power Classification (source: NREL)

Wind At 30 meters | At 50 meters
Power | Resource height height
Flux Potential Wind Wind
Class speed speed
1 Poor 0-5.1 0-5.6
2 Marginal 5.1-5.9 5.6-6.4
3 Fair 5.9-6.5 6.4-7.0
4 Good 6.5-7.0 7.0-7.5
5 Excellent 7.0-7.4 7.5-8.0
6 Outstanding 7.4-8.2 8.0-8.8
7 Superb 8.2-11.0 8.8-11.9
Table 4. Bias & RMSE
(unit: m/s)
At 30 meters At 50 meters
height height
3x3 filter | 5x5 filter | 3x3 filter | 5x5 filter
Bias -0.004 -0.0061 -0.0027 -0.0044
RMSE | 0.1393 0.1403 0.0237 0.0253
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