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(a)reflectivity at 0. 5° elevation, (b)radial velocity at 0. 5° elevation, (c¢)echo classify at 0. 5° elevation

(AP shows ground clutter,CA shows clear air echoes,SC shows stratiform cloud, CC shows convective cloud)
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Fig. 2 Probability distribution of characteristic parameters

(AP shows ground clutter, CC shows convective cloud, SC shows stratiform cloud)
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Table 1 Identifiable accuracy of each

characteristic parameter(unit: %)

b BEEA Hb X = BER=

- N ES NRTES PR PR

Toiz 98.4 97.0 1. 84 0.12

Gz 91.7 82.7 2.1 5.5

Spin 97. 4 96. 1 3.0 1.0

Mpve 92.8 89.1 4.7 5.9
x2 BEAMNEME(BE.%)

Table 2 Identifiable accuracy for ground
clutter echoes and false detection of
precipitation echoes(unit: %)

e N S T

s BEE BRI A e

R % RS PES PEiES
MCC 99. 2 97.8 0.31 0.03
MSA 87.4 62.3 0.03 0.18
MSC 98.5 97.9 1. 64 0.69
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(Dreflectivity at 0. 5° elevation after echo identification with MCC



m/s

—11

-19
=23
—26

L5, My [l AR 2k . IR 7 WTLUE B
MCC J5 2 R 55 » o 190 9 3 A4 T 78 4% - F§ MSA
T3 R S o e 4 7 K IR I8 v ) b 4 e i A D
T4 ANE Te PR ESTLE TR . 5350 X IR Te
FE 76, MCC J5 1% 2 AR 2 B K [ 38 114 152 ) 2 /0 F
MSA J5k. B Te v 685220 B8 i |l 23 3 Sy 1=
2 0] o NI B S W e DR A 2 R & SN BT
HELTHE Te,

AR SO R K [l i ) R A B AT T . X
AN 2., ] 61 218, 5 2 Bl P 5 ) A e K T g A 1 3
FEW & KT 0, %R0 G, 2 0 A {5 48 X6 (A
s [k 1) 3 B AR A AS B S, 5 ) R g R [
U2 ) 378 4K 1) T o 12875 [0 30 4% 1) A8 A1 S A
ZEGEN ., W T3, B Te 160,524 Bl A Y iR
Tl A o R B KT O X Y G, M IEAH . 5
AN 2 ZARL S R K T 38 158 0 A 32 2 ply o [ i K P
ALK SRR .

AT A 96 A IR 35 P CINRAD/CC
IRV Hle AR BLA S 1 B w Ik L U 5 ik 1
fith b= 6t C i B e 38 M ) R A R AT 3 AT Xk SR R
RBOAT A IF S B S B B 15 3 Wy U 5 i
(FROR=ARE i o8 U

D % CINRAD/SA fil CINRAD/CC & ik #fi
Wy 1al i, 5 1m0 3 5% B AT S ) 2 ik Tz » Gosz » Sew 9%
A IR AR 35 AR 5 -5 B K Tl 35045 AE AT B IX 50 5 T
JIF CINRAD/CC 5 15 iy a9 15 8 R

2) X F CINRAD/CC {Fik 5 ER XS =,
Hi W) B0 (4 Mpsw » Sove 23 41 5 B K [0 35 B A B i 25
B ASBEF T 0 B0 i Uk 5 S B TR A A B
B,

3) ASCAEBA S I B E ik R ) O 2k i
fitlh b % 2 ik 0 S e eRBCHEA T R RS IS L AT I 2 A
Wy 1E] 3 B PR IE B R R A — B R B 2R =
Ref K 0 38 P R )

[Fi) B 7 78 8 2 A - MCC 7 2 78 [ K (] 38
WG — A, S T S b e ) R K
T o B R 7K B0 38 B4 % )5 75 4k 2 5T

2 % X #f

[1] Mueller E A,Sims A L. Statistics of High Radar Reflectivity
Gradients. Preprints, 16th Radar Meteorology Conf, Hous-
ton, TX, Amer Meteor Soc,1975:401-403.

[2] Collier C G,Lovejoy S, Austin G L. Analysis of Bright Bands
From 3-Dradar data. Preprints, 19th Conf on Radar Meteorol-
ogy» Miami Beach,FL, Amer Meteor Soc,1980:44-47.

[3] Hogg W D. Quality Control and Analysis of An Archive of
Digital Radar Data. Preprints, 18th Conf on Radar Meteorolo-
gy, Atlanta, GA, Amer Meteor Soc,1978:150-154.

[4] Smith P L. Precipitation Measurement and Hydrology: Panel
Report // Radar in Meteorology. Atlas D. Amer Meteor Soc,
1990:607-618.

[5] Hall M P M, Goddard ] W F, Cherry S M. Identification of
hydrometeors and other targets by dual-polarization radar.
Radio Sci »1984,19.:132-140.

[6] Joss J.Wessels H. Ground Clutter Suppression for Weather
Radar Data. COST Tech Rep 73/WD/130,1990:6.

[7] Steiner M,Smith J A. Use of three-dimensional reflectivity struc-

ture for automated detection and removal of nonprecipitating ech-



166 MoK R % ¥ iR 5 25 &
oes in radar data. J Atmos Ocean Technol ,2002,19:673-686. Technol ,2007 ,24 :1439-1451.

[8] ZhangJ,Wang S,Clarke B. WSR-88D Reflectivity Quality Control [15] ZRWELr, XA, B ik 5 W AL 3+ I A 0 8 /K 0 40 % 1 0 .
Using Horizontal and Vertical Reflectivity Structure. Preprints, WA %2498, 2012,23(1) :30-39.
11th Conference on Aviation, Range,and Acrospace Meteorology, [16] AR mals, £2 5. 28805 R 5 & A8 4r [q
AMS, 2004, P5. 4. AR5 W R4 2, 2007,18(1) :50-57.

[9] Kessinger C.Ellis S,Andel ] V,et al. The AP Clutter Mitiga- [17]  Rfgcte, G/, H g, 2 Al G R =AUl S T ML LS
tion Scheme for the WSR-88D. 31st International Conference FIBGPHT. DA 242006, 17(2) :215-225.
on Radar Meteorology, Amer Meteor Soc.2003. (18] &) . AN AR T 2 L 55 230 B K RO I BORHHRI AL X 2% 7 A

[10] Kessinger C.Ellis S, Andel J V. The Radar Echo Classifier; A LAY B W I A5 % 2 415 2009, 20(1) £ 36-46.

Fuzzy Logic Algorithm for the WSR-88D. 3rd Conference on [19]  XUZT-, SEpRb 47 51 B, 3k FB0B1 2 45 19 4 2 20 3 5 s 9
Artificial Intelligence Applications to the Environmental Sci- [l U 7 1 1 2 S RVOR A3 BT AR 2 iR 2007, 65 (2)
ence, Amer Meteor Soc,2003. 252-260.

[11] Kessinger C,Ellis S, Andel ] V,et al. NEXRAD Data Quality [20] VLU XVBRE, FERR. 2230 K505 3k o Wy o] 3 A A0 2 LR )
Optimization— Annual Report for Fiscal Year 2002. 2003. 7. AR SR 24, 2009,20(2) :203-213.

[12] Kessinger C,Ellis S, Andel ] V,et al. NEXRAD Data Quality [21] FERE. TER EREAHRS R0 E SRR T2
Optimization—Annual Report for Fiscal Year 2003. 2003. $.2006,34(5):615-619.

[13] Lakshmanan V,Fritz A,Smith T,et al. An automated tech- [22] PRIy, BEBEleE. T MRk, 6. T W ARG /8 ik M i N L3 g
nique to quality control radar reflectivity data. J Appl Meteor WU B 9B . L AR 2 4. 2007, 18(6) :856-864.
Climatol 2007 ,46(3) ; 288-305. [23] Al XUBF W A . 4. C i BE 23 8 75 3k X PRF A8 2

[14] Gourley J J, Tabary P,Chatelet J P D. A fuzzy logic algorithm B TRV X R 0 Ak BE 7 vk E ST R4 24 . 2012.70(4) . 875-

for the separation of precipitating from nonprecipitating ech-

oes using polarimetric radar observations. J Atmos Ocean

886.



% 2 3 o RE.CH B S ERAEF B YRI5k 167

Identification of Ground Clutter with C-band Doppler Weather Radar
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Abstract

The application of radar data is negatively affected by echoes caused by ground clutter, meanwhile
these echoes from ground clutter have significant effect on rainfall estimation and radar data assimilation.
As a result, it is important to identify and discriminate these echoes, which is an absolutely necessary part
of radar data quality control. The ground clutter identifying algorithms in operation are mostly based on S-
band Doppler weather radar, the resolution and velocity scanning mode of which are different from those of
C-band radar. Few researches are carried out to discuss whether the method based on S-band is applicable
to the C-band radar or not. Based on the current algorithm used for the SA radar, one method is developed
for the CC radar using the data observed by radars of Changzhi and Harbin. The statistical characteristics
of clutter are analyzed using data collected during 2011, and the membership functions are improved for C-
band Doppler weather radar.

Results show that, for S-band and C-band Doppler weather radar, parameters about reflectivity of
ground clutter are similar, and there are notable differences between ground clutter and precipitation ech-
oes. For C-band ground clutter echoes, the parameter Ty, is greater than S-band. Gy, value of both kinds
of radar is alike, mostly below 0. Spn value of ground clutter echoes is remarkably greater than that of
precipitation echoes for both C-band and S-band radar. It shows that three parameters about reflectivity in-
cluding Tz » Gps, and Spiys can be used to identify and discriminate C-band radar ground clutter echoes.

For C-band radar ground clutter and precipitation echoes, only Mpyg, associated with velocity, could
be used to distinguish these two kinds of echoes. For Mgy and Spye» there is no notable difference between
ground clutter and precipitation. In contrast, two parameters of ground clutter are different from that of
precipitation echoes for S-band radar. For S-band radar, Msw and Spyg are both very small, mostly below
1. There are considerable numbers of values above 1 for two parameters of C-band radar. The spatial reso-
lutions of two kinds of radars are different, which may result in the fact that Mgy and Spye could not be
used to distinguish ground clutter echoes from precipitation echoes. Besides, the velocity scan mode, the
dual pulse repetition frequency may cause the phenomenon to some extent. It can also be caused by the dif-
ferent precisions of two kinds of radars. The velocity precision of S-band radar is 0.5 m « s ', while the
velocity of C-band radar is 0. 1 m + s~ '. For S-band radar, the velocity changes more smoothly than that of
C-band radar. Compared with the method based on S-band radar, the identification accuracy of ground

clutter is improved notably and the false detection of stratiform cloud echoes is also reduced obviously.
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