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Modeling and algorithm design of the nonlinear

time-varying airborne radar microburst target
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Abstract: In order to analyze generating mechanism of microburst wind shear and wind speed estimation
and echo spectrum under asymmetric wind field. The mathematical model of wind shear target echo is
established by using mesh generation, combined with Doppler effect, the airborne radar wind shear sig-
nal processing algorithm is presented. The wind speed estimation and the rain echo power spectrum are
simulated under following wind, partial wind.cross wind and against the wind. The simulation results
showed that wind-speed alterations is suitable for the actual wind characteristic under following wind,
partial wind, cross wind and against the wind in different range gates. Asymmetric three-dimensional
wind shear off the wind rain echo power spectrum distribution with asymmetric wind field in the radial
velocity distribution the three-dimensional rain echo power spectrum distribution of wind shear is con-
sistent with the radial velocity distribution under asymmetric field wind.
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Fig. 1 The map of grid image
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Fig. 2 The processing stage of target echo signal
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Fig. 4  Wind speed estimation under the

condition of asymmetric wind field

4.2 2 T ERARSKELSH  EMRKNIGHE
T 1 RN (11 % T R 4 B an &l 5 FE 8 firw.
50
==

45

40

35

14)

30 cﬁ"(‘?’)‘t
25

20 ]
15 &

10

Bl

D

5

0 -20 -10 0 10 20 30
%% 8K B (m/s)

(a) =4



%1 XFE, F EERENENBEFTAMT ERABDAFD R EHEL k& 99

2l 50 . . .
45 | asho e 22 SXE0OYE 083
40 o . ; ;
X i 99,

g" °r((§¢§vc° < _35pe

=¥ DG <330, :

B s Qe = : ; a8
20 A =

b 20/
15 b
10 15F ;
s 10+
0 20 T 0 10 20 30 2 : : ; A ' i i ]
2 W B E (m/5) -20 -10 -0 10 20 20
2B (/)

(b) HFELRE
A5 RAAE R T 6@ e kg Rk

Fig.5 The rain echo power spectrum of following wind
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Fig. 6 The rain echo power spectrum of side wind
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Fig. 8 The rain echo power spectrum of partial wind
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