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Offshore Wind Assessment Using Single and Dual Scanning Lidars
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Fig. 1 Diagram of Single LIDAR observation (200S2))
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Table 1  Description of each scanning LiDAR
200SD | 2005@
Scan type (Scan sector) PPI (45° )
Range resolution 100 m
Accumulation time ls
Azimuth angle 294.2° | 299.7
Scan speed 37 /s
Ay behs o 3 /LOS (15L0S)
azimuth angle
Horizontal distance 1750 m 1309 m
Installed elevation 47m 2.7m
Scan A 110 m ScanA: 110 m
(34° ) 46" )
Height of observation point | Scan B : 60 m ScanB:62m
(Elevation angle) (1.8 ) 25" )
ScanC:160m | ScanC: 158 m
(5.0° ) 6.7 )
Observation period 1 year
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Table 2 System Availability(SA, hereafier) and Post-processed Data
Availability(PDA. hereafter) of single LIDAR (200S1)

PDA [%]
SA %]

60m 110m 160 m

Month 1 100.0 97.2 97.4 97.0
Month 2 99.9 97.6 97.5 97.5
Month 3 100.0 89.2 89.2 88.8
Month 4 100.0 98.1 98.3 98.2
Month 5 100,0 99.5 99.4 99.0
Month 6 100.0 99.5 98.5 97.3
Month 7 96.4 95.4 94.8 94.3
Month 8 100.0 97.4 97.5 97.1
Month 9 100.0 99.6 99.5 99.4
Month 10 89.4 88.0 88.0 88.0
Month 11 99.1 98.3 98.3 98.4
Month 12 100.0 99.7 99.8 99.8
Overall 98.8 96,7 96.6 96.3
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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 s
Sampling rate 1 Hz
. 2008D 232.1°
Azimuth angle 2008@ 322.1°
. 2008@ 2.1°
Elevation angle 200S@) 2.1°
Angle between azimuth angle of o0°
200S@M and 200S2)
Horizontal distance 3041.5m
. 200SM 4.7m
Installed elevation 20052 53m
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 [%]

20080 2008@  2008@  200SQ@ Dual
Month1 1000 100.0 98.0 99.0 97.6
Month2 993 99.3 95.4 97.6 93,7
Month3 1000 100.0 93.5 96.8 93.0
Monthd 990 99,8 96.5 98.3 95.8
Months  96.6 100.0 91.3 99.0 91.2
Overall  99.0 99.8 94,9 98.1 94.3

3 HARBRLER
3N LVUTINSA F—I kB ELRREBIDEER

TG A AR L —Y =2 E < fdiRic s
WCIRIRFICE R OB SO RE S BN D T2, 3
AR v o EEMT L2 LICE Y. BEKE Mo
D2 AR CHUS 35 Z E D REETH 5,

TG A X lEAE VT, s o’
SACE IS B R O e T O B 2 bds KOV EE
110m (2B HACE T momin b4, Az sir L
Too YUTNTA X —BUINEILEOBRIARTHT —#
A 90%% Lal>7=7=, +omnT —2 5% T
oML, T—2MlieE Lirholz, ZolmdhT
— A R E N EN OB T 91.7-97.8%Di[H T
Wipo>Tnd,

BN S TT — 2R R D120, oDz,
F—=HHGNRNE - & BIEROBLE TOT— 2 B3G5
THHFUND E EDHOT—H M Lz, WIho
= AZBWTH T — X ARHEOZET 0.14% K0 Th
0D, FHINENT ERSMND,

200SIFEFEANZ FLZ 10km O FEEENZ 555 200m FREED
7238 %, 200S@HFEARIAA ) 158 T 20m B O
HHE A T D, ZENOBIISE OSHE S D
JEBLZA LR L O 110m @ X (2B B K R OB
{b%& HArB i ~T-,

(1) $hiE SO 2L,

200SME LT 200S@DZEOBRAUITEBNT,
3 oL E B HHERAESS % Fig. 4 (2597, 20080 & 2008
@ T, = &3, JEORHM E LT, 771125
FED B ORES J UV 292.5 FE 315 FEH 6 O T RLER T
D, Eio, EEMEWE Y, FEES X L T
B EBD,

Fig. 5 (CITA B A I) D ARy fad &
AT, 2008 E@ T, B A9, HBORFHK
LT, F7° 1125 EopEs, 225 f, 292.5 FETHE}
PIEREA R Z VN, E T2, 112.5~135 FEDRER T2 7 3K
&<, 247.5~337.5 FEOWHR TIE > T VNS W2 EH3gy
b, EHIZMUEOREE o ([TOWTHE, FERO 112.5
FEIZHUN T 0.167(200SM), 0.115200S@) T V) | il
? 292.5 23T 0.0252008D). 0.027(200S2) T H
7

(]

—) 0 e—160 m
o
337.5- 20 22.5-

315- 15 45~ ns 15 48

180- -

(a) 200SM (b) 200S@

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 [%o].
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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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