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Offshore Wind Assessment Using Single and Dual Scanning Lidars
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Fig. 1 Diagram of Single LIDAR observation (200S@)
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Table 1 Description of each scanning LIDAR

200D \ 200S@
Scan type (Scan sector) PPI (45° )
Range resolution 100 m
Accumulation time ls
Azimuth angle 294.2° | 299.7°
Scan speed 3° /s
AI.lgle between each 3 LOS (15LOS)
azimuth angle
Horizontal distance 1750 m 1309 m
Installed elevation 4.7 m 2.7m
Scan A: 110 m Scan A: 110 m
(34 ) 4.6 )
Height of observation point | ScanB: 60 m ScanB: 62 m
(Elevation angle) (1.8 ) 25 )
Scan C: 160 m Scan C: 158 m
(5.0° ) 6.7 )
Observation period 1 year

M S[B1L. ZOF—F 74 VEFEEHNSZ L
2KV B & PRt T — Z BUSR (AR CIET
— XN EBES) OMITIZF T The Carbon trust[5]
D KPI DERZNGIET 5D Z & &R LA, BLUEAMIX
6 MHAM LD T=T20, RTINS OB L
GBI 1 FRICBT 5 VAT ABEFER L OT
— X H5h# % [AIEEIZ The Carbon trust[SIIZHEV N AT A
[EHEMED KPT 23l L 7=, 200SODfE R, % Table 2 127
T, 10 H BOHIZHM Y AT LBERMEL 2o 72
B, THUIEEOWETCAX Yy = T T X —~DE
BEHFEAME L L7272 Th Y . 74 X —BENRET
32y, ZOHZERS & 1 AEROBIAIZ BT Stage 3
Zifi7= L, 200S@ Tl 341D KPI  Stage 3 A7z L
77

Table 2 System Availability(SA, hereafter) and Post-processed Data
Availability(PDA, hereafter) of single LIDAR (200SD)

PDA [%]
SA [%]

60m 110m  160m

Month 1 100.0 972 974 970
Month 2 99.9 976 975 915
Month 3 100.0 892 892 8338
Month 4 100.0 981 983 982
Month 5 100.0 995 994 990
Month 6 100.0 995 985 973
Month 7 96.4 954 948 943
Month 8 100.0 974 975 971
Month 9 100.0 996 995 994
Month 10 89.4 880 880 880
Month 11 99.1 983 983 934
Month 12 100.0 997 998 9938
Overall 98.8 9.7 966 963
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Fig.2 Location of dual scanning lidars, vertical lidar and met mast

Table 3 Description of dual scanning LiDAR observation

Scan type FIXED
Range resolution 100 m
Accumulation time Is
Sampling rate 1 Hz
. 200S@ 232.1°
Azimuth angle 2008@ 322.1°
. 200SD 2.1°
Elevation angle 2005 2.1°
Angle between azimuth angle of 90°
200SM and 20052
Horizontal distance 3041.5m
. 2005 4.7m
Installed elevation 200S® 53 m
Height of observation point 118 m
Observation period 5 months
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Table 4 System Availability and Post-processed Data Availability of

dual scanning LiDAR observation

SA [%] PDA [%]

200S® 200S@  200S®  200SQ@ Dual
Month1 1000  100.0 98.0 99.0 97.6
Month2  99.3 99.3 95.4 97.6 93.7
Month3 1000  100.0 935 96.8 93.0
Month4  99.0 99.8 96.5 98.3 95.8
Month5  96.6 100.0 91.3 99.0 91.2
Overall  99.0 99.8 94.9 98.1 94.3
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Fig. 4 Wind rose at three observation heights. The unit of axis is
[%].
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Fig. 5 Mean wind speed in each wind direction at three observation

heights. The axis is normalized.
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Fig. 6 Wind rose at the locations with different horizontal distance
from scanning LiDAR at 110 m ASL. 0 m of (a) represents

onshore vertical lidar. The unit of axis is [%].
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Fig. 7 Mean wind speed in each wind direction at 110m ASL. The

axis was normalized.
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Fig. 8 Comparison of turbulence intensity obtained from onshore
vertical lidar and offshore dual lidar at 118m ASL
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