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Measurement error analysis of the velocity of sound in
atmosphere based on Brillouin lidar
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Abstract: In order to analyze the error of the velocity of sound in atmosphere, based on Brillouin lidar, the measuring
method of sound velocity in atmosphere was put forward for its high precision, high speed and real time. The concrete relation
between the velocity of sound and other atmosphere parameters was analyzed. Then,the measurement error of the velocity of sound
was calculated and the numerical analysis was fulfilled. The results show that, in the condition of standard atmosphere, the
precision of the velocity of sound is less than 0.269m/s in the height of Okm ~ 86km. The Brillouin frequency shift has a greater

influence on the error of the velocity of sound than the refractive index and the laser wavelength in the atmosphere. This analysis
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is a significant guide for the lidar design.

Key words: atmospheric and ocean optics ;liddr; Brillouin scattering ; velocity of sound ; error analysis

5l

i

AR, FEE WO SO KB R R Rt
GREMBAR ' SR L A5 A B UM S AT 23 )
BPMEIN O 2B 8 T2 MRS, i Tem AL
FHICH 2 T [ A2 1, B LA A A B R S
BRATHEAAMR AL, 550, i ENEUN 75
SRR RN I EARR, ER AT RN
A B B Y5 S MM R g, TR T EBUE
WA, X — B 7 R A R R R R R
oo TR, A LN 2 A R i AR K, T 5 HE 2
B2 B R BN, KA B R/ A LUK 3 ol 2
i RRER R AERES . JE T ENE  Lid

B4 H Wb d 8 RFHEE S VBT H (2006ABA084)

fEER R RO1981-) B MR E, TENEH
FF R RS S b3 I AR THE.

* JAINEKR AN, E-mail; mayong@ mail. hust. edu. en

WCRR H 5 :2007-11-06 ; W BIH& iUk H $53 :2008-04-24

P AT A0 HE K OO R T B KRR
H— N EEHAT AT R G

AERSERMNERET, FENNEEEEEHE
ROtk — P REsn, 2l el E SHEYHE
MBI A K. ACFIEAIE T RIAERERSHE
YHEHBROCR, T T &Y ERIREX KA HR
ZEWIRE , AT T BUA T RS R AT
1 NEFRE

BOEE RN B A, SRR E A BN
TR . A BINEUR R ASHGH Y 5 5 A i
P A B R P A B — R e SO . B
TR AR T AL D6 R A A A= A8 Ak, B P= A A S
WS AV , FEUH WS R 530 76 A ST 6555 B B
Aii B RS T g R Rt

AV, =+ %\—nvsin(%) (1)

A n A BTSR 0 A BRI, A A

& H Al



$33E FH1H 2

B ETAENEOLES

WEKRIFHEIREIN 95

WOCHIBIC, 0 LR M. 4
S, (1) e Rmh

6 =180°, BN J5 1) B

2
AVy = T‘U (2)
B (2) BN e A v R IA:
AVp - A
v=E—— (3)

H)XATLLEH, REP A HE v iR RN KK A
BN AV, ABBOGEK A MIRKSATH R0 =&
MR, S AV A BB, 5 n iR . KRAITE
R/ AATE 1.0000 ~1.0003 2 @]"™ | HASKAR AN,
AGERUIA A R H L WIE A BB K —2 (A =
532nm) WG BT, RERE TR 0 B K S A AR RS
MR/, BERB A HE (3) B SR th K PR B,

— RGBT, Okm ~ 86km 155 B P (W A /S A EE O
PR ERKBMETE 1. 0GHz ~ 1. 3GHz Z )", BUA ¢
BG4 =532nm, KSITH & n =1, B (3)RFTLA

BEIRAEE ‘?jt ﬁiﬂﬂ%ﬂﬁ’]%%,ﬁu@ 1 7R
35
A34o—--------'~

A 3300 """
320k N I / _____________ ]

07| IR OO NOUIOPZo SRR S S !
290}.- AR |

velocity of sound
in atmosphere/(m.s’!

NSNS
~J 00
?\?

5 :
61000 1.05 ]IO 1.15 120 1.25 (130

atmosphere Brillouin frequency shift/GHz

Fig. 1 Velocity of sound in atmosphere versus atmosphere Brillouin frequen-
cy shift
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Fig.2  Atmosphere Brillouin frequency shilt versus the uncertainty of veloci-

ty of sound in atmosphere
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Fig. 3 Aimosphere refractive index versus the uncertainty of velocity of

sound in atmosphere
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