%236 2
20124 4 A

VAN IR S O 4
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 23, No. 2
April 2012

BRI FOHL . S PBZ W R AR BRI LGE PR BTG4, 2012,23(2) . 147-158.

SKHERZEMRISEFZIFEAKIKE K IRH]

? $1)2>

x| B P

Eﬁliﬁp T JEY

VMR ZERABE 2B, 221 730000)
2 OPEARPABT B K RAE K E s =, st 100081)

i

=

TESGAM D90 25 BUA 2 B TEREK B 15 B0 T+ 78 B 32 it B 30 228 i W U300 281 R T R 9 I e 7K A< 42 (|1 90 5 86 [m]
0T T8 AL I R RN T K BRI AL RIOR 7 AR EER A . T A R I T S R K TR L SO T A T R 2 AR
P ] 382 43 B i Al B K A4 1 RO 35 (NPMIDA) . 2% 3 S8 R Tt T R T2 Rk g ot 42 10 T A B oK [l
P b JF AL SA IR A AR FEK AR BHRRR MR BEAT T ST 0 AT L A5 80 T SRUm R, 7R AR K EER
B ek A SCIT 5308t [0 21 4 B - SR 5 4 34 PPT b AT ) 25 WO J W7 . %k AS 6 400 45 4 5 4y B /K 1 PP, SR
S R 14 5 3 T B BRI ) A A0 SR T 9 Y TR (AT B R DA TR T VR I L DT S BT
P B B 25 BE U . 45 RT3l W K S5 T SR I3 0CR 5  » X e AR A TR 0 5 20 58 IR K T A
o i Bl —E iR A . 5 NCAR fii il 9 ICADA J5 ¥ A b, NPMDA Jy i & W1 I 42 v A e KT8] 8 Ay 935310 22 ek 20

e K B 3 F) R ) R

KB ARG B RS SIS EE

WiE Z EBRAHERBHNH ANFEFB .Y
R I A =B BA K I 285 Al RLOWLI 5 K
AR A AR B G B . — A Dy 77 A2 32 [l
F1% 5 2 i PR A T R A I T Y A AR R AT
SR B K R ST R 3SR B R i
T A B 5 4 ROES AR 51 i O SR IR L R R
SEG| R BT AR L Bl A TR R UL B Y AN W
P %2R IR AE — 5 R E B R T R KAl A T A
JEE B R R BORH R AL 28R B 3l U AR Rk R Tl
e DATSCRE T 38 BRI I P OR O o B R AR
TR G 3 B PR 5 95 A8 R A D TR Wilson 85
5 [ il 2 HLIK N VB2 0L 22 0N B B S (B AT Ty
B R BUNFR ZE B Bk 2 . 22 m] UL 2 B = [l i, B
A Hi 2 [ 9 BRI T B SR 5 R 1 ROk B S A

2011-07-27 U 5|, 2012-02-02 W %] i ol .

FIAG LT . Kenichi™ %F 1997 4F 7—12 H H A X &K
TR I S T AT T e e T T R DG RRAE 2
S N ERRERN KRR RV B
1 H AR L, 5 BRI RE Y, HAR T EAEA
LI S 1) 05 25 (8098 5 5K S HEAT T ORI S R G
AR A SRR B 5 5 BN S5 Z T T R T b X
23 (813 PR VAR R ALE o DA D e e DX I s [l 2
HH A A O R .

FEAS TR (4 813 432 7 1 J5 1T » Steiner 28197 M [1]
T2 1 = 2 45 4 ke TR0 A /K 55 AR B K Tl L B 8 B 4T
iy TE ) L AT A 10 9 B i YR 3 AFLAE TR R R A
R TE T W A3 [l 5 T JF AN HEAR . Kessinger
SR TR H OB Ok gy 25 4R
NCAR © 2 {2 i H T B0 2 58 1) 4% B [l ik
UM 0 AR A G 23 e 1 1S3y T AT T 2
— k. Gourley 2 2 H T f 4k 2K IR0 BE
7K AR R TK 8135 BRI 322 4 7 1 L A S R T

YR H - o E RGBT B B AR B 45 98 50 H (2011Y004) . M ES L R — MR R A H R # B S ARG R H (D “H ik %k
TR P AR S 2 AT (B BHIEL I (GYHY200806003)

* MIEVEH . E-mail; Ipliu@cams. cma. gov. cn



148 M OH A

% 4R

%23 &

Yy BT A SRR K Il . BEE TR E 2% R
SEIAR T, O E U IRz N T AR I
30T T4t 55 T AR AR R 2 ) R AT IR R
(14 5 28 7 T R BRSPS VL UR AR AT TN 23
8y R AR IR b ) 1l I AR TR 3 s i IO A RO
Sl H b B AT SR [0 3 L AHH R E N TE 2 R R
Tk b A S EHERE K G D WA

AR SCIE 1 T RO 2 48 1 T X AR R K R4
WHEAT TR 5] %F PPI(plan position indicator) #F 47
W43 28 e R R TR 1 J P AR R AT 1 5 AR HE
(8] 957 1) Ja P AL 2l 2 e A | 3 e R ) B A A
PNITES A i E= e K ERAT

L A RO R ik 23 B

A e B PG A b T SA A LI Y 3 0 .
T /N B IA A R K AR 25 L AR S EE H AR
SR BE K W1 . AR R 7K B 04 8 S 7 b T 3 A W
03 [ K I A B S Il 38, B 5 W S g R iR
PN N | N ST 2 S 7 N T - L 2 e D
T B — e AR R 7K 1] 38, A2 R 9 B e B8 5 2R 1 3%
SR T SR AR UL 2], B LA E 5 e DOUE I 381 114 458
RIX A AERE K [ R T AT S B4 51 /B2 19 [T 5 o1
4 RHR 53 % R T SR Bk R SR .
S X 8 T2 L A9 Tws (black body tempera-
ture) it BE w5 T 273 K A% 0135 I 25 [ . 4
b0 HOHE B 23 B ARG A i R S A s H
e 7K EF ) [0 9B 70 5 AE b A Ry R AR o SORE 3 R 2K [T 8¢
Ve —38 . 57 AR B K G M etk A7 o0 Fr . A3
M 1 TR | 5 B2 L i 8 S5 AR [R] B 25 6 Ml T
PURIINE) & e S i i | 1% e S TR R 1 I
AN R S ) R AR AE 24 h DL B Ak b T
P55 0, AR A3 AR SR EE AT 1 T IR el
AR | TS

i 1L AT 2008 4F 2009 4F 2010 4F 3 4 A EHE
RIAE 3 H A BT o B 28 L IF — T Rk
11 A ). B A ]Ik s R R T AR — ] K
THXK, Rl 20 dBZ, % HBAE 3 km LA
TR AR AE 15 m« s7' L b, B v
2 KT WK I 1 % T . 8 SR ARAMD A T30 38 o5 K mp
KB B E Ik uh 300 km &b, 7RSS 2 A K LL B
A UG T A (8] IR 5 [T T AR AR B [ i T
RRZHETIRIE ., )20 B 6 5 — Rk 7

15 dBZ PA'F o BRIl 14 fix K5 T ik 3 20 dBZ
AL AR o 11 BR EE 0 R i AR R K R 4 1]
W5 P /N TR K Bl . ARRE KGR Il R AT
IRy Pl SR i DU N N TR ORI |2 S
Gl B A W B AES).

2 WAk

% B H A B K ACG Il 08 H 2 B B, L ]
RN Y NS B R (e T Y I b S A
255 AR SOV T S X I R AT 4 B, 0 25 W PPI
S 15 O WK TR 8K 5 40 8 ke [ g ) s 1 o AR AR
75 Sy 3B R K 13 1) R BB L i — A 0 B (R AR S
AR A 33 A 0 R o X 3 A a5 8 AT S e
BEASHE s D U0 S i K I g 53 2 R R K i
1117 32 45 TR0 T A SR T8 R 50 AR i 946 7K [ 8 R A e 7K
I AR 22 AR RN B . AN AR By Tk R
TR % A A 7K ] 38 R JBO™ A 1R AR AR 1 » 2 B
b A A T 8 o 35 ) kg AR AR I Tl 38t o A T s G S 9 R
ARG BMIR . St Geit AE R K G 1 Y a8 3
16 30 dBZ DLR oK 30 dBZ LA F i [ 3 VA Sy [ 7K
13 » HORFBREEAE 30 dBZ LATF (9 131 A7 3050

BARAR S R Q78 L BR Y 5 of o A1
—20 dBZ LA A 1A 3% SCIT (Storm Cell Identifi-
cation and Tracking) BT HES B . QFFLE
T AUk 2000 km® DL F 9 TR R, 24 L AR AR e 4k
PR B SR 1 AT — S5 AR B B 3 A PPT 5 R K Tl
o F 1A RIS IE I8 5 g AR B K TR 0 R R
o SRR AR AS A0 s AR R K [ 0 AR 56 2 50 B B
INFERT P RE. O A BEK 5 A PP A Wi by %
K B K TE FRAE 2000 km?® DLF B4 181 3 A A
o Z R AT AL B AR SO A SR8 eR RO DA
0.5 Ay [ AE SR B o BRI e et = 2 e 3pt o JHL o5 1 53] B
MIEE R 0.5, @XF F i fR7E 2000 km* DL F 1Y
[l R o A A 38 3k S T ol BT SR 1 A Tl 0k e e
FE SR BE . X TR R EEAE 0.5 DL R
W AR A 0.5 FE S SR BB B E . X F &
PE(EAE 0.5 DATF B Fr oA 13 A, 108t 25 3% R [l i
1) T ARV Ry BB 2% A Il 1 i R (B R T 8 46 F
A S A 2 AR R K A B . X R )
{ELAE 0.5 LA 1 o5 el e 180531 (3 (B A5 3 7 42 5, ml LA
Wof AV A6 K T 38t g 35 ) ) Bl 7 2 S ) 4 7 — o
JE b B AR AR B K Tl 30 iy 10 1 B 5



%2 3 7

FAF S PR W R A B ARG R 5 149

F 1R A K KB4

Table 1 Conditions of echoes identified as precipitation
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Table 3 Identifiable accuracy for non-precipitation echoes and false detection rate of precipitation echoes(unit: %)
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Fig. 5 PPI of Beijing radar at 2300 BT 4 Oct 2010(range rings at 50-km intervals)

(a)reflectivity at 0. 4° elevation before echo identification,

(b)reflectivity at 1. 2° elevation before echo identification,

(o) reflectivity remained at 0, 4° elevation after echo identification with ICADA,

(d)reflectivity remained at 1. 2° elevation after echo identification with ICADA,

(e)reflectivity remained at 0. 4° elevation after echo identification with NPMDA,

(D reflectivity remained at 1. 2° elevation after echo identification with NPMDA
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Fig. 6 PPI of Beijing radar at 2100 BT 31 Aug 2008(range rings at 50-km intervals)
(a)reflectivity at 0. 4° elevation before echo identification,

(b)reflectivity at 1. 3° elevation before echo identification,

(o) reflectivity remained at 0. 4° elevation after echo identification with ICADA,
(d)reflectivity remained at 1. 3° elevation after echo identification with ICADA,
(e)reflectivity remained at 0. 4° elevation after echo identification with NPMDA,
(Dreflectivity remained at 1. 3° elevation after echo identification with NPMDA
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(e)
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Fig. 7 PPI of Beijing radar at 0624 BT 24 Sep 2008 (range rings at 50-km intervals)

(a)reflectivity at 0. 4° elevation before echo identification, (b)reflectivity at 1. 3° elevation before echo identification,
(c)false detections of reflectivity at 0. 4° elevation with ICADA, (d)false detections of reflectivity
at 1. 3° elevation with ICADA, (e)false detections of reflectivity at 0. 4° elevation with NPMDA,

(D false detections of reflectivity at 1. 3° elevation with NPMDA

Bl 8 20104 3 H 29 H 17:06 Jt 508 ik PP {55 84054 43 A7 ORI 4B B 25 1 fal B 50 k)
Ca) 0. A U RSB 5, (b 1 3% A UM AT RS R 1. (000, 4°I /7 ICADA iRH ) 4F £ H 1,
(D1, 3% ICADA A G E 5, (e)0. 4° 1 f NPMDA =¥ 2 4 B 7, (D1, 3% /i NPMDA =¥ 2 i P 7
Fig. 8 PPI of Beijing radar at 1706 BT 29 Mar 2010(range rings at 50-km intervals)
(a)reflectivity at 0. 4° elevation before echo identification, (b)reflectivity at 1. 3° elevation before echo identification,
(c) false detections of reflectivity at 0. 4° elevation with ICADA, (d)false detections of reflectivity
at 1. 3% elevation with ICADA, (e)false detections of reflectivity at 0. 4° elevation with NPMDA,
() false detections of reflectivity at 1. 3° elevation with NPMDA
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Fig.9 PPI of Beijing radar at 1548 BT 24 Oct 2010(range rings at 50-km intervals)

(a)reflectivity at 0. 4° elevation before echo identification,

(b) reflectivity at 1. 3° elevation before echo identification,

(c)false detections of reflectivity at 0. 4° elevation with ICADA, (d)false detections of reflectivity
at 1. 3° elevation with ICADA, (e)false detections of reflectivity at 0. 4° elevation with NPMDA,

() false detections of reflectivity at 1. 3° elevation with NPMDA
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Identification of Non-precipitation
Meteorological Echoes with Doppler Weather Radar

Li Feng”? Liu Liping” Wang Hongyan® Jiang Yuan”
Y (College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000)
? (State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract

When it is clear or there are just clouds without rain, wide spread non-precipitation meteorological
echoes are often observed near the radars, which have notable effect on rainfall estimation and radar data
assimilation. To discriminate these echoes efficiently, a Non-Precipitation Meteorological echo Detection
Algorithm(NPMDA) based on fuzzy logical and SCIT is developed. Using surface and star data, a stand-
ard to identify non-precipitation meteorological echoes is established. With data observed by the SA radar
in Beijing, after analyzing the statistical characteristics of non-precipitation meteorological echo, member-
ship functions are obtained. Echoes are assembled to pieces using SCIT. If an echo piece meets one of some
special conditions, the whole PPI would be recognized as precipitation echoes. If no piece meets any of the
special conditions, the threshold is set as 0.5, for the echoes which can’t be assembled to pieces. If the ar-
ea of an echo piece is less than 2000 km?”, the echoes in the piece are also recognized with a threshold of
0.5. If the area of an echo piece reaches 2000 km”, the attribute value of this echo piece would be calculat-
ed with an algorithm based on fuzzy logical. The threshold of echoes in the piece would be calculated with
the attribute value of this echo piece. If the attribute value of one piece is greater than or equal to 0. 5, the
echoes in the piece would be recognized with the threshold of 0. 5. If the attribute value of one piece is less
than 0.5, the echoes in the piece would be recognized with a threshold obtained by subtracting the attrib-
ute value of the piece from 1. The echoes would be recognized as non-precipitation meteorological echoes if
their attribute values are greater than the threshold or equal to it. After using dynamic thresholds, the
thresholds of most precipitation echoes would be greater than 0. 5. The method can efficiently avoid this
situation that the precipitation echoes are recognized as non-precipitation echoes. It should also be noticed
that the thresholds of some non-precipitation echoes would also be greater than 0.5, which would decrease
the identifiable accuracy for non-precipitation echoes to some extent. The algorithm does well with most of
non-precipitation meteorological echoes and precipitation echoes, but it does not handle some weak precipi-
tation echoes well. Compared with the ICADA used by NCAR, the identifiable accuracy for non-precipita-
tion echoes can be improved remarkably with NPMDA., and the erroneous recognition for precipitation is

also decreased obviously.

Key words: non-precipitation meteorological echo; fuzzy logical; echo identification; dynamic threshold



