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Recovery of Lost Wind Data
Based-upon the Directional Ground Roughness
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Abstract — There may be frequent falures of wind data measurement due to unexpected problems. In these
situations, the lost wind data are to be recovered properly for the wind data analysis. The usual way to
recover the lost wind data is the interpolation or cxtrapolation from the available wind data using a constant
ground roughness factor. In this stdy, a new concept of the directional ground roughness factor 1 proposed
{o 1mprove the reliability of the recovered wind data. The application of the proposed concept to the field
data shows promising results so that the propased method may be used satisfactorily for the recovery of the
lost wind data, especially when the site ground conditions vary greatly depending upon the wind directions
and the seasonal wind directions change largely.
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Fig. 1. (a) Directional ground roughness and (b}
wind rose diagram in Hengwon region.
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Fig. 2. Recovery of wind data at 30 m height using
the data at 15m height (Hengwon, '96.6.3 00:00~
23:00)
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Fig. 3. Wind speed difference shown in Fig. 2.
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Fig. 4. Wind direction for the data shown in Fig. 2.

Table 1. Average and standard deviation of the mea-
sured and recovered wind speed in Fig. 2.

w30 widd w3lc
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Fig. 5. Example of sensor down (Hengwon, '96.11.8.
11:00~11.9. 23:00).
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Fig. 6. Wind data recovered using the data at 15m
height in Fig. 5.
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Table 2. Comparison of the measured and recovered wind data (Hengwon, '97.12.1~'38.11.30).

Ttem Based on By Existing Mehtod By Proposed Method
Measured Values ( )* ¢

1 Ground Roughness (m) 0.18 see Fig. 1(a)

2 Measuring Height (m) 15.0 150

3 Calibration Herght (m) 30.0 30.0

4 Mean Wind Speed (m/s) 7.12 7.21 {+1.3%) 7.18 (+0.8%)
Standard Deviat. of -

5 Wind Speeds (m/s) 4.34 4,36 (+0.3%) 4.35 (+0.2%)
Mean Wind Power

6 Density (W/m?) 4835 4774 {(—1.3%) 477 4 (-1.3%)

7 Max. Wind Speed 223 21.5 (-3.6%) 21.7 (-2.7%)
(m/s), (Y/M/DH) 07/12/22/16 97/12/122/16 97/12/22/16

8 Dominant Wind Direction NW NW

9 Weibnll Shape Factor, K 1.778 1.811 (+1.9%) 1.802 (+1.3%)

10 Weibull Seale Factor, C 8.08 (+0.7%) §.05 (+0.4%)

{m/s)
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