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Observation and Validation of Wind Parameters Measured
by Doppler Wind Lidar Windcube
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Abstract A field performance of Doppler wind lidar Windcube (released by Leosphere Company) was conducted
by Institute of Atmospheric Physics, Chinese Academy of Sciences (IAP/CAS) and Leosphere Company (from
France) at the 325-m meteorological tower site (a part of IAP, located between 3rd North Ring Road and 4th North
Ring Road) from 11 December to 14 December 2007. The intercomparison of wind speed and wind direction obtained
by Windcube and wind cup anemometers (fixed in the meteorological tower) shows that: 1) 10-min averaged wind
speed is highly consistent between two types of wind data at six matched levels (63 m, 80 m, 100 m, 120 m, 160

m, and 200 m), the correlation coefficients all equal or exceed 0. 98. 2) 10-min averaged wind direction is calculated
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with the vector method, the correlation coefficients of averaged wind direction at the six levels are 0. 99. 3) In com-

parison with domestic Doppler wind lidar, Windcube performs slightly better in wind speed measuring, and equally

well in wind direction measuring. The intercomparison indicates that Windcube is a reliable and swift mobile system

mea-suring wind profile at low levels.

Key words

1 35

i3

N REENIELSHZ—, N NES
ZRATHR . Wi KA., A5, B
Bi 2 4 DL SRR F & S5 AR 22 s Ak A o T 8 1 iy
FA#{i. B Yeh and Cummins (1964) B A
T IR 11 2257 5 205 I ) A B B AR s 22
WHOCHE R RE] TR A AR, 238 8 XE0E
TINF G H 28 R, I O R R
R (8] G U AF 5 1 2235 ) 0 A% > 5 3 25 (] g XL
A . ARG IR B L, 235 0 R
TG IR B B W 25 3 HER DL K RE A5 4R I X
P =4EE B ERENILA, Ca/ms TR E
I . S BRI E A K H AR BRAE 12 S0 8 4%
AT REWEFE, B 20 2385 8 KOs 7
ik, TR 2 80702 R 15 B, Huf-
faker (1970) #E7. T —8& CO M TG TRIX RS
ATERIMNEE S 35 m AbR9AE R XGE  (Huffaker et al. ,
1970), Post et al. (1981) #t'F 1T — & A IR 10
~20 km Z [A] R [ HOCTHIXE RS, NASA 5
NOAA EZ A HA T 1998 FE A HEH — & CO,
MTHOLETEIE RS, AR ML 2] 30 km 5
LB (Rothermel et al. » 1998) . Hijm fr
RE B RGH R IR, B L, 1999
AR E S TR E A AR O B Bl 2R 23 A KGO
WIERG, H LW, RN XTRZEN =
eI, % TAEW A J5 R 1Y B 4 22 35 0 X
HWOLTE BRI E T A% (Werner et al. , 2001 ),
FEIANJTTE . FRESE— G AR 238 80 R EOE &
IKTE 2002 AEHERI BT, FTHEM 7 km DLR 9 XUBE
28 (Liu et al. , 2002), 2007 EREE -5 ERZL
e 0 RGO TR AR RS, O TR A TE 2008
R ST BT AR AR IR 55 R T
BER (RS, 20065 XI5E X, 2008; Liu et
al. , 2008), FNZRANZE (2004) LA HY 9 K

Windcube, Doppler wind lidar, wind speed, wind direction

1. 06 pm (25 E I XOE TR 35, PTERI 10 km
LR =450 A0 (PR RS, 20065 FFHT 4,
2007) ,

2007 4F 12 J1, v E Bha e KA BB 5 T
(fRFRRAID) 5 [ Leosphere 24w — I & 1
— IR Z W I KOG TR 5 Windeube 27 7R IR
By, FERIBIZAFGE T 325 m K48 F 4 2 KR
TR A S0 50 4 o) 385 s B 32 00 45 1) JRU R 8 B8 4
17 1 5k

2 I NEE RIX I 7t

Windcube & H ¥ [E Leosphere 2 7] 5 i
Aerospace Research Agency (ONERA) &[5 8}
S BT 238 I XGROE R s R GPULILIE
D), Gl P OO R AT B A A R (4
PRI 55 IR Fhah LAY B bR
PRI SR R RS Rk ) D i Y 22 3 A
Rkl £ 40~200 m jmy BE KGR R (& TAH T
HCRIBRG . TETHERN 20 m (ATPED, &
JEEE AT RS 400 m S B2, Bl EoRs Rk 0. 2
mes | GEISEIE D, 2 s BIATEREC 1 &R
JRERE S, M H BRI SR R, BB RGE 45
kg, FFE5 .. ZRGRE RV . & A k.
PR dEdr TAERAR/N, MH S KR E A
X PRI B A SR AT 2N ), R B 85 i 3
ESRARAG, N R AR 3 7 (P i . I AMZ K
IR R GRS IO A G AR A

Sebr b 2235 HOG R Ik B D B Y AR 16
Ko FELL OLWIMAEE (On R 15781 30°) [a] AR
HEFR CULIE 20, ZRIBCR HE T E A AR 1) KGR V.,
PERCAR R PEAL 4 A O 7 A b iy A ) KU Vo
Veos Vioos Vo FREES A BIHEAA O, A
AR FR B AT AR R A K VL B w, o
Gri) . A o DARCHE B XGH w . BRI
. Vr.90 +Vr.270 ,

o ZSil’lehs



6 AR HA L2 X T 15 Windeube ) XIS EOUIN 5 56 51F
No. 6 XIA Junrong, et al. Observation and Validation of Wind Parameters Measured by Doppler Wind . . . 735

(2)

™
S
Ny
-
ﬁ
N
N
I
o
s

Bl 1 (a) KAPTF325 mJ48; (b 2O E R Windcube 5 RAFTALIEMXIE; (o) Windeube SMIFFE
Fig. 1  (a) 325-m meteorological tower of Institute of Atmospheric Physics, Chinese Academy of Sciences (IAP/CAS); (b) location of

Windcube and 325-m meteorological tower; (c¢) close shot of Windcube
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Table 2 Comparison of wind speed measured by Doppler wind lidar Windcube and cup anemometers
i B /m PAEXFRA MERRBR  FEAE PR /m e s™t B AR 2E /m e s B MK
63 y=1.00822—0. 0869 0.98 362 —0.06 0. 31 0.01
80 y=1.01722+0. 0184 0.99 362 0.08 0. 30 0.01
100 y=1.02562—0. 0164 0.99 362 0.09 0. 30 0.01
120 y=1.0614x—0. 156 0.99 362 0.13 0.33 0.01
160 y=1.02692—0. 0762 0.99 362 0. 05 0.58 0.01
200 y=0.99032+0. 2011 0.98 303 0. 14 0. 56 0.01
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Table 3 Comparison of wind direction measured by Doppler wind lidar Windcube and cup anemometers
B /m MERRAX MRREBR  HAR FE A 7 WA 22 B F AR
63 y=0.9916x+0. 1555 0.99 450 —1° 19° 0. 01
80 y=0.9797x+2. 0819 0.99 450 —2° 15° 0.01
100 y=1.012x+8. 2057 0.99 449 —11° 11° 0.01
120 y=0.9947x+8. 2168 0.99 450 —7° 11° 0.01
160 y=0.9771x+3. 8213 0.99 450 —1° 10° 0. 01
200 y=1.00482+0. 344 0.99 394 1° 10° 0. 01
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