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Abstract: Simultaneous wind measurements in stratosphere with high-spatial resolution for gravity waves
study are scare. In recent years, lots of gravity waves cases were observed by mobile Rayleigh Doppler
lidar of University of Science and Technology of China benefiting from the system with excellent
performance. In this paper, a brief introduction of the Rayleigh Dopplar lidar system was made. The wind
field gravity waves cases in the altitude region 15-60 km were also performed, which were carried out
for 2 months started from October 7th, 2015 in Jiuquan (39.741°N, 98.495°E), China. After the 2—D fast
Fourier transform of those mesoscale fluctuations of the horizontal wind velocity, the two dimensional
spectra analysis and band-pass filter results of these fluctuations exhibited the presence of dominant
oscillatory modes with wavelength of 4 —15 km and period of around 10 hours in several cases. The
observed cases demonstrate the Rayleigh Doppler lidar’s capacity in measuring and studying gravity waves.

Key words: Rayleigh Doppler lidar; wind measurements; gravity waves; wind perturbation analysis

W 75 B #7:2018-04-13;  f&1T H #3:2018-05-15

ESTUE:HE A KRR A4 (41774193)

YEZ B A MR (1994—) , 55, 8 1 Ak, 42 8 DA 0 RGO 3 38 ROt v #5600 J5 1l 79 B 5E » Email: cchan @mail. uste.edu.cn
SUAE A ANARFA(1962-) 5, HOBE, 1 2R S, BB B L O k8 S 5 A BT SE . Email:sds@uste.edu.cn

0930002-1



bk T2

% O M www.irla.cn % 47 &
MO RSB RS T U G4 A E B 1] 2
0 5] § WO R IR AL AR R Ok o TR 2 AL, B

FRE T LLAE X T 10~60 km 5 Bl 4 69 I XU T B,
B A5 ABR, RAERM JCHT, WO H A E R
Yo, DO B 3k AT LATE X o 2 R ARG K
R ) B 2 2 WL, BE A 1 3 A i A T g3 B R 0 XL
AR o BXRE AT LT ak X B o B 2o 0 O R A
R R E B 0 T E PR B E K,
JEHIZA Ak, 5 EE I B A At B
B P AR Z o 6T EE DL S R A B
Sz U ALOMAR BF 58 3 BF & 1 B A /2R 407 &
TR A PEAT R AT I e R R ] T 80km DL
% it 2 4 , GLOW (the Goddard Lidar Observation for
Winds) i B i K & 355 nm 1) Nd: YAG 30O 2% i 5
AP T R R OCE S, AT T
SCHP S T R IS AR GE AR (W) 1 B S v A B E 2 AR U
HE W HE A, I+ 5 NASA 19 Goddard Space Flight
Center JE 17 2 R Zead A Wiy & g, 3
B T — Mz A R 2 ORI Oy S, T
JIW T b 2 R i e A O ROZ IR
3. B R E 2 S KA E AR J B I EHT T
PR, BARE WX TFRRIERIAZER
RS2, ] 2 7 /N ROBE Y R A2 A v, 1%
& — TP AR R ARG B8 i A Bl i AL o AR A L O
HUAT DA ik & v ROBE 9 R G0 & A o R I B 5 o g 8 %
TGRS Ty 2 a5ty il ok b i J2 RSN g 2 bk
FEHR YR, R R GIE U DL K K e aot 7
AR FE LR L,

1 BERSEE T

Hh R 2 BR R 2 10 4 8 B ) 22 3 O A
EXCIPNSE I S e SRy e
(85 1) BN O, AR5 o = 38 G kA B P AR v R
26 I g ) BRSO ™ A B T O RS, d e AR
I Y 22 38 ) RN B X 9 2 e (E A — PR 2
TS T W G M i e, G AR 8 HR 110 XU 4 3k A L 3
2 s 1 L S W A R ORGSR AN L B
FEHp A T O 7 A SRR A i AR £, T AR =
1 TE A S B S, B A T A T A R
2R 2 mIAL DL I XU 4 3 3 07 5 AR 2k Y AR Ak

JEAHE T R RO A — Biisg , Wik % FPIfig
0 38 3o 52 5] O iR 78 Al A5 B X R 7 g 5 ek S it £ 3 2
ER A, W XL % FPLIF H R G e —
O3l AN W7 A% Bl vk A 5L B AR Uk B S OE IR IR RS
AL H R 0O 43 R fi 86 HE Bl 75 1.8 MHz i B)
355nm PR AL . ARG RA A 0.32m/s (1[5 A 12
T JXU T s 7E 22

vitAv; v, Ay

,Av

i
VlE'_ v :* V)
T Backscatter

7(v) (V)
Laser

Frequency

~

Intensity

~
i

5

1 WL 2 F-P AR i B i il 2R 5

Fig.1 Double-edge FPI transmittance curve
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Fig.2 Schematic view of the lidar’s two lines of sight
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Fig.3 Horizontal wind map in Jiuquan from October to November, 2015
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Fig.4 Horizontal wind and perturbation in Y direction

0930002-3



L oh ok AR

% 9 M

www.irla.cn

% 47 %

AR S REZ G s KK, EE TR LA
TR 1) G 3l B v B AR IS TR e, XA
S5 RARFE A 1) AL 4G 1 T ) P PR IR 2 H=2H, 1)
AT, Hoh H, R 2 Tkm 5 TR S8R bR 5 . E— 20 3,
T PR T 2 T ) PR, A XU AR Bl AT
R B o g, WL G AE A b Y R

B 5 EIh 10 J 26 H B 20:00 T4 — K H 2
T:45 [ R B Bl i 4k 4 L e AR e 0, BR
R AR 5 S A, E ) i i R B A A A
0.20~0.25 km™ [ 3 [ f, X9 3 K 4~5.5 km
o JF FLAEMRIE b, B 00 40 A £ AR IE R IR,
X B A R R Y, XS AERE KT
A T RE B A HE RO B R B
1] #H % o

0.5

=
IS

Wavenumber/km '
(=]
[

0.2 1000

0
—2.364e-5 0  2.364e-5 4.728e-5
Frequency/Hz

P 5 R HIE Bl — 2 i L 55k
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Fig.6 Wind perturbation map in Y direction
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