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A Study on the Mapping of Wind Resource using Vegetation Index
Technique at North East Area in Jeju Island
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Abstract

To create a wind resource map, we need a contour map, a roughness map and wind data. We need a land cover
map for the roughness map of these data. A land cover map represents the area showing similar characteristics after
color indexing based on the scientific method. The features of land cover is classified by Remote sensing technique.
In this study, we verified the application of the NDVI technique is reasonable after we created the wind resource
map using roughness maps by unsupervised classification and NDVI technique. As a result, the wind resource map
using the NDVI technique showed a 60% accordance rate and difference in class less than one. From the results,
The NDVI technique is found alternative to create roughness maps by the unsupervised classification.
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Figure 1. Met-mast (Hand-dong, Pyung-dae)
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Table 1. Sensor characteristics of Landsat-TM

Band Wavelength Band(um) Resolution

1 0.45~0.52 Blue 30m

2 0.52~0.60 Green 30m

3 0.63~0.69 Red 30m

4 0.76 ~0.90 Mear-IR 30m

5 1.55~1.75 Mid-IR 30m

7 2.08~2.35 Mid-IR 30m

6 10.4~12.5 Themal-IR 120m
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Figure 2. Flow chart of the study
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(Remote sensing)S ©|-&sl] AAAQ AAE IS
T itk AAEAR] 7ol 2 Supervised
classification) 2} F-735-E-HUnsupervised classification)
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1999, Lee, 2008).
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Flgure 4. Land cover map using NDVI technique
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Table 2. Roughness length (Troen and Peterson, 1989)

Class Land cover type | Roughness length(m)
1 Water Area 0.0001
2 Urbanization 1
3 Farmland 0.4
4 Grassland 0.0075
5 Forest Area 0.8

water
Forest

Urban
Farm

Figure 6. Roughness map using each method

(unsupervised classification, band math)
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Table 3. Wind power classification at 10m (source:

NREL)
Wind Energy Wind Energy
Class Density Class Density
(W/m?) (W/m?)
1 0~100 5 250~300
2 100~150 6 300~400
3 150~200 7 400~1000
4 200~250

s

Class  (Wind Energyi
W/m?]

- 1 (0-100)
- 2 (100- 150)
- 3 (150- 200)
- 4 (200 - 250)
- 5 (250- 300)
s w0

7 (400 - 1000)

s

Class  (Wind Energy

Wl
1
- 2 (100-150)
- 3 (150 - 200)
- 4 (200 - 250)
- 5 (250 - 300)
s oo-0

7 (400 - 1000)

s

(0 - 100

Class  (Wind Energy

[w/m?]
B oo
- 2 (100-150)
- 3 (150 - 200)
B -0
- 5 (250 - 300)
s oo-0

7 (400 - 1000)

Figure 9. Wind resource map(top: reference, middle:
unsupervised clustering, bottom: NDVI

technique)
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