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Example of determining the threshold of noise power density on precipitation weather

(a)curve of power spectral density, (b)curve of noise power spectral density,
(c¢)variation of discriminate factor R with iterations
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Fig. 2 Example of determining the threshold of noise power density in clutter environment
(a)curve of power spectral density, (b)curve of noise power spectral density,

(c)variation of discriminate factor R with iterations
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threshold in the most distant

(a)curve of power spectral density, (b)curve of noise power spectral density,

(c)variation of discriminate factor R with iterations



302 LA

%24 &

JE AR

= 101

—_ o e e e T

—_ = =

—_ o e e e e e e e e — —

T s a s o
PERARE e

"8 9 10 11 12 13

ZilE 3

3 N 4k

JRUEE 2 B ik S BHL AR 32 o V) et XU £ R A 4R
I AR 5% v i — T A SR B S R
T, KUBR 2R T 38 IO /R DK A9 21 B K & 9 - UBR 2R T ik
W AR B 1 KX 38 AT DA B K A 7 4R
RO RE A% AR IR T 35 15 B MARAS I iR e B 35
I A K ) B AR M R

JRUJEE £ B ik S B AR 32 o V) o A oy T R
T BRI T 5 M Py S ) G B [, AR SOOI M
TRRR MRS T XUBR 4R 5 35 11 35 ) 2 3 Mt 75 ) 2R 11
o AITERFENT

D) P Sl . Ay R d o ATy &
TEAG T HE 2 b A [ 0 B E BE RE A Oy vk B A A
B 1) 8 3 1

2) FEEM . AT ARG T Ik A PR ]S
T T 2R 1 RO 145 1 BB 1) B MR R T Rl A
TR B W Tl AR S — AR e A BT
M 75 ) 3 o 1) 00 i o gl e G T O i ik
Fe iR,

3 RS H . AR ik W BT A 1 R v
I A DAk 7R 38 B OHL I 75 AR TS S e o =

Wi s e & B, B AR PR R S PR AR AT L ol G T
BB AR AT R IR 2%

O THEE R HA R AT R R IR
TR B LU B i LAl 55 5 P 5 5 S50 5500 A
FWATT A kLT .

2 % x #f

(1] k8, EARS. RMUE RIERE. J5 . A4 iRAL, 1995.

(2] BiHAE A bede, 223, 42 v 2 35 B K 0T 35 W5 25 #5400 g
B —Fh 5. BT AR =R, 2000,11(3) : 249-263.

(3] A0, 2R/ AHE L BUAE , 5. XUBE 2k 75 3 £ I W 7K ol e 1) 490 20
58, B4R 52009, 20(4) :465-470,

LA BHR o 5T 5 5 11 A= XU 2 o 3 A T T % 1 S 4. AR R
$.2002,13(6) :334-337.

(57 S0 Kt V. ) IR 2 o2 B A oM Oy 1 A0 0 DX e K it
A %R, 2005,16(2) :213-219.,

(6] WM. WUBRLR T A MU AL 20 55 0 FHBF 5. Bt s (5 B T
Pk 2%,2012,

(7] B, 28 W EA 5. FE TR 09 KU 5 k0%
AT KSR, 2012,40(1) :9-14,

(8] iy~ AH 4% M MU 2R 7 35 . L AT - R i iiA . 2006.

C90  ZET M, WA R, o Bl 5. XU 28 3 3 R 75 /K - 19 £ 1 B
9Y. 28 TR RS B4, 2011(3) : 157-163.

[10] #R. B, g, 55 5T B 5 N A9 JE = 8 SR il 7
e B2 30,2009, 20(6) : 713-721.

(1] BRETE XE B BRAE 5. 3 TR IR A KNN 5 ik 8



%33 g A XU AR R T ) A G A T Ry vk 303

DTSR B8R B A4 2 41 2008, 19.(5) : 564-572. (147 Bhotfe. BHLE 5 4 B P4 22 04 % A 7 B 5 K24 AR AL
[12]  BRWIER, Ar/Nah BB, . X R AR IE B E AR R RS 2002.

fIF 7t JE 5 AR 2441, 2004, 15(6) - 754-766. (15T ®A)45. BF M55 AL B Jb e« 5 A R 2 Y Ak . 2003,
(18] BREAFF. FIAR i /N AR 38 SOOGS0 i 57 125 19 g 2 % G A % [16]  skBtik. BG4 B. JLRT . 502 ARt . 2002,

AL 30 TR T A L R R4 2 4. 2007, 18(5) : 690-701. [17] BRI A5 S0 S5 A5 HOE . Jbat 3 #2005,

The Method to Determine the Noise Power of Wind Profile Radar

He Ping” LiBai® Wu Lei® Gao Yuchun?”
Y (State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081)
2 (Meteorological Observation Center of CMA , Beijing 100081)

Abstract

The main intention of designing wind profile radar is to obtain wind information of the atmosphere.
However, it does not take full account of the function of intensity measurement. The applications of the
wind profile radar will be greatly expanded, if the function of intensity measurement is implemented. A
very important extension is to measure the process of precipitation and to get raindrop size distribution
which can fundamentally improve the quality of quantitative measurement of precipitation. To achieve the
intensity quantitative measurement, the key technical issue that must be solved is how to calculate the
noise power accurately from power spectral density. Based on the power spectral density estimation method
of wind profile radar adopted and the noise frequency domain statistical characteristics, a method to calcu-
late noise power of wind profile radar is proposed and the validation of the method is done by using of wind
profile radar measured power spectral density data. Results show that the method performs well. The
power spectral density of noise can be separated accurately even in complex echo situation such as precipita-
tion or strong surface clutter. The method is established on solid theory foundation. The calculation of
noise power is accurately, quickly and efficiently, which looks forward to becoming a practical technology

of wind profile radar.

Key words: wind profile radar; power spectrum; noise power



