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Effects of data availability and sector size on the accuracy
of 3D scanning LiDAR measurements
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Fig.1 Location of the 3D lidar and the met mast
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Tablel Scan settings for investigating data availability.
Azimuth angle is set toward the sea from 270 to 320 deg.
approximately

. Elevation
nljji[l]l;.gr Days ?yC;en angle r:r?g[-:o[;]
[deg]
1 20 FIXED 2 200~14000
2 2 FIXED 2 200~14000
3 128 PPI 1.75 200~8000
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(a) Relationship between range and data availability. The
data was taken for 150 days at 8500 m or less and 22
days at 9000 m or more
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(b) Relationship between range and data availability
obtained from 1345 hours of data with rainfall
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(c) Relationship between range and data availability
obtained from 35 hours of data with snowfall
Fig.2 Measured data availability
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Table2 Scan settings for observing the met mast

Scan type PPI (sector scan)
Sector size 45.0 degrees
Elevation angle 2.5 degrees
Azimuth angle 36.8 degrees
Horizontal distance 1340 m
Scanning speed 3.0 degrees/sec
Azimuth separation 3 degrees per LOS (15LOS)
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Fig.3 Correlation between 5100 and each n, for
15-sec-averaged wind speed

Table3 Correlation parameters between 7100
and each n, for 15-sec-averaged wind speed

Slope Offset R? RMSE Data record
o 1.002 -0.009 0.99 0.266 20336
Neo 1.009 -0.039 0.986 0.477 20336
Nao 1.031 -0.126 0.940 1.043 20336
N2 1.093 -0.079 0.672 3.120 20336
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Fig.4 Schematic of sector size (top view)
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Fig.5 Relationship between sector size and (a) R?
and (b) slope
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Table 4 Correlation parameters between 1,9
and 71,5 ~ Nge for 10-min-averaged wind speed

Slope Offset R? RMSE Data record
N5 1.000 0.003 1.000 0.054 465
e 1.000 0.002 0.999 0110 1465
Mg 1.000 0.003 0.995 0.219 465
N2 1.007 -0.045 0.995 0.236 465
N1 1.006 -0.057 0.989 0339 1465
PR 1.012 -0.088 0.979 0.464 465
s 1.012 0116 0959 0.663 465
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Table5 System Availability and Post-processed

Data Availability
Overall
0SAc, 99.50%
OPDAc 96.39%
Month1 Month2 Month3 Monthd Month5 Month 6
MSA,y 100.00% 98.03% 100.00% 98.99% 100.00% 100.00%
MPDA,y 96.86% 96.19% 90.04% 96.91% 99.49% 98.57%
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Fig.6 Comparison of wind conditions between
3D LiDAR and met mast with criteria

Table6 KPI related to accuracy verification [3]

Acceptance Criteria

KPI Definition Minimum
Best Practice
Stage 2, only
Xmws Mean Wind Speed - Slope 0.98-1.02 0.97-1.03

R2mws Mean |u\.u'ind_Spes.-d Coefficient of 0,08 20,07
Determination

Mmwd Mean Wind Direction - Slope 0.97-1.03 0.95-1.05

OFFmwd | Mean Wind Direction - Offset <5 = 10°

Mean Wind Direction — Coefficient
R2mwd > 0.97 > 0.95
of Determination
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