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Research on the Characteristic of Clear-Day Dynamic turbulence
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Abstract Wind profile radar is a new kind of instruments in remote sensing sounding, the echo signals of which
contain abundant informations of turbulence. An algorithm for retrieval dynamic turbulence is proposed using the echo
of wind profile radar, and the characteristic of velocity structure constant C% in troposphere is analyzed. Also, the
turbulent velocity fluctuation in troposphere is discussed based on the velocity turbulence model. The results show
that: 1) the strength of dynamic turbulence decreases along with the increase of the height, the lapse rate of which in
the night is more rapid, and the C% has remarkable diurnal variability at the top of boundary layer; 2) there is good
linear relation between C? and the natural logarithm of velocity fluctuation variance ¢°, and the closeness of linear
fitting could reach 0. 896; 3) the velocity fluctuation of turbulence in troposphere is relatively small, and &
distributes between 10 ? m* « s * and 10 * m* « s * in clear-air.
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Table 1 Parameters of Airdal6000 wind profile radar

Parameter Specification
Frequency 450 MHz
Wavelength 66.7 cm
Peak power of transmitter 1600 WX 16
Gate number 14/54
Number of coherent integration 86/50
Pulse width 5/27(X333 nm)
Beam width 3°

Range resolution (150/275) m
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Fig. 1 Drawing of time and spatial variation of

turbulent dissipation rate on 4, June, 2008
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& 3% 2008 4F 11 A 19 H C* WA 28 AR &,
24T 300.1150.1550,1850,3000.5050 m 7N 4L
Fe T FZ TN )2 B MURVERAE = B C) R B ] 9

ARRFAE T £ . dy 18 3 AT UL B A A CT{E K
/NS FEHAE 300 m Ak HEBE T WA H AR AR AE L X
I T RS 3l gl 3 i i A U 64 1 RS

1213003-3



i

# ot

W7 1) T A% 3o o 28 RS0 B2 38 3 M TR L 5 el B 4T
7 = TSN 1B 95 N A S = o ) DA R A Ol =
b o 3% 5 K BH A 5 51 /3 T 36 i H AR AN ]
UL 3 W e v = 3200 FIHE [ 19200 H 3L BT 1
AME B 2 5 43 i O e T A W H S R H 3%
TP A 46 B 220 ) SRR AE AT TS ), R AR )2 T
Canl&l 3 1 1550 m F1 1850 m) 1 H A8 Ak R 1E 5 3 Hh
T8 AT A ) AN HL A B S 0 e 4 b 20 AR B AT R S
B, X SR R 2 MR EEA X, |

T3 T A A A DR i I AR ALE AR E ORI L B 5
BHR A B IGIZ IR R AR S A MR IE . T2 H S
B Z PR RN 5. 7L A2 DL 2
(" 3 713000 m F1 5050 m) By [ H KA HLF AT
KAWL K A R T © TG B B2 52 W L 5% 1) i 300 245 74
R R )2 & R O R B Rk B 4
X e PR LA B AL o B O B 3 e R BE ML AR Ak AN T
HL 2% W1 0 H AR bR

0.1 L@ 0.1 . ®) 0.1 - ©
- i . 371 Eplaadts T m _ ' L
F %#ﬁuﬁﬁﬁﬁﬁ s o pa - % .
. i M Ly - S n " | A o - Ta
< oot VS v PR b i S A TP
. =7 - | |
< * e =) noa Ty "\ﬁ.'.- J'
R s S s
O 300 m © O
0.001 0.001 . 0.001 - . .
00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00
Time Time Time
0.1 0.1 0.1
—— 1850 m @ _ 3000 m ©) -— 5050 m ®
3 n g
E 0.01 - ™M £ 001
SN 4 AW S Man o WA ] '
&) W "\.‘-"\f_ \"‘.-\-\_ O r.-"' TN, j"i ",""' e ) ° x| “ "
0.001 .001 0.001 : W
00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00
Time Time Time

Kl 3 2008 4F 11 H 19 H ANR4FAE S E R C B2 A8 B . () 300 m; (b) 1150 m; (¢) 1550 m; (d) 1850 m;
(e) 3000 m; (f) 5050 m
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