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2 WSR-88D Build 9. 0 (1 C
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Table 1 Operationd parametersof storm segment in the B7SI dgorithm
( )
1 (No2) ' () 2
2 (To2 : : (dB2) 25
3 (T2 (dB2) 30
4 (L9 (km) 4.2
2 B7SI
Table 2 Operationd parametersof storm centroid in the B7SI agorithm
()
(Taz) )
(Tew) ()
3 (N storm) () 20
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sgiments® Pa't B, d/iniriy a sorm component ; Part C, condituting a storm cell)
2.2 WSR-88D Build 9. 0 3 B9SI
( B9SI) Table 3 Operationd parameters added in the B9SI
B7SlI ( )
, ,BQS| 1 Z]_.7 7 (CBZ)3)$,40,45,50,55,G)
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Membership Weights Weighted
KN, |
3 Csl ( , , )
Fg.3 Hcw chart for the CSI dgorithm
(Steps of procassng indude: inputting the radar base data and the output of the B9SI,
generating the features derived from the base datafiedds, usng afuzzy logic engine to
determine the initid interest output , and finaly outputting the convection index)
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Bl6 13; 15 BOSI(a)fB7SI(b)iR fl&k
Fig.6 The outputs of the B9SI (a) and the B7SI (b) 2t 1
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Fig.7 The outputs of the B9SI (a) and the B7SI (b) at 14 51
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Fig.8 Magnifying the yellow rectangle in Fig.7
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Fig.9 The outputs of B7SI(a), B9SI(b) and CSI(c) at 16:09
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, 3
( ) ,B9SI , B9SI
2 , B7SI , 4
25 dBz, , CSl
, 8 B7SlI B9SI 25 dBz , 3
:B9SI 4 5 Csl
, B7SI , B9SI , ) 2
; ,B9SI 4 , B9SI
( ) 4 1 , Csl
B7SI , , 0.5 ( 6.0 PPI ,
PP , 45 dBz) Qv :
PPI , B7SI 2 4
,BOSI ;
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3.2 B7Sl,BosSI Csl 16:09 ,B7SI
16:09,
, 9
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B7SI B9SI 2 , , , 6
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Csl , 0.5
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Table 5 Thefeatures and the convection indicesfor four sormsin theyelow rectange
z z 4z
Texture e n Qv Oy lc
1 3.81 0.40 3.38 32.5 1.35 0.505
2 5.55 0.59 2.14 27.8 2.02 0.554
3 8.05 0.40 2.20 23.6 2.01 0.511
4 13.31 0.28 2.57 36.4 2.15 0.535
6 6
Table 6 Thefeatures and the convection indicesfor Sx sormsin the blue rectargle
Z Texture Zsay 'g'ﬁ Qv Ov Ic
5 14.68 0.65 0.73 43.7 ® 0.898
6 25.48 0.66 1.81 36.4 1.16 0.718
7 29.16 0.38 1.79 33.2 0.572
8 3.97 0.40 3.42 31.6 1.83 0.455
9 5.51 0.08 5.52 18.7 2.70 0.147
10 11.69 0.32 2@ 22.5 @
:(2) oy 10 » U 16)

"oH
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E: Ov, Ztexture s ZsiaN "o H
123,46 8 9 lc ;
5 6 ) 5 Qv lc
[} ' 7 A 6 3
Ic ,
az
A: ZTexture » Zsian 1y Qui Ztexture
Ov lc ; B C lc ,
a9z
B: ZsiaN ZTexture » IH QviL Zoian v ,
Ov lc ;
9z ’ '
C: PYYE ZTexture » Zsian , QviL ,
GV |C , E ] 1
D: Qv , Zexture » ZSIGN "9 H
O-V IC ) 1]
7
Table 7 The convection indices of the severa senstive experiments
le A B c D E
1 0.505 0.505 0.507 0.562 0.476 0.478
2 0.554 0.507 0.507 0.544 0.594 0.614
3 0.511 0.392 0.514 0.495 0.574 0.561
4 0.535 0.453 0.604 0.548 0.464 0.607
6 0.718 0.754 0.692 0.731 0.694 0.724
8 0.455 0.436 0.444 0.501 0.424 0.470
3.3 )
, 15:21, , 0.744,
( 1
) H
( 9 1) y ’ 1
(14:1546:27, 6 min, 10) 16:09,
14:15—4:45 15:09 —5:27
= ,m\\
] C - &
14:1 14 4 1451 15:0 151 5:27 5:39 15.51 16:03 16:15 6:27
10

FHg.10 Tempord variationsof the convection index of a sypercel occurred in
Guangzhou on August 11th, 2004, during its evolution
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AUTOMATIC IDENTIFICATION OF STORM CELLS USING DOPPL ER RADARS

Hu Sheng'? Gu Songshan' Zhuang Xudong® L uo Hui®

1 Nanjing University of Information Science & Technology, Nanjing 210044
2 Guangzhou Central Meteorological Observatory, Guangzhou 510080
3 Shanxi Provincial Meteorological Bureau, Xi’' an 710015

Abstract

Three storm automatic identification agorithmsfor Doppler radar are discussed. The WSR-88D Build 7.0
(B7SI) teststheintendty and continuity of the objective echoes by multiple-prescribed thresholds to build three
dimensond storms, and when storms are merging, plitting, or clustered closdy , the detection errors become
larger. The B9SI agorithm ispart of the Build 9.0 Radar Products Generator of the WSR-88D system. It uses
multiple thresholds of reflectivity , newly desgns the techniques of cell nucleus extraction and closestorms pro-
cessng, and therefore is cgable of identifying embedded cellsin multi-cellular ssorms. The strong area compo-
nents at along distance are saved as 2D storms. But , the B9SI can' t give information on the convection strength
of storm, because texture and gradient of reflectivity are not calculated and radial velocity data are not used. To
overcome this limitation, the CSI agorithm is desgned in this paper. By usng the fuzzy logic technique, and
under the condition that the levelsof the seven reflectivity thresholdsof BOSI are lowered , the CSI processes the
radar base data and the output of B9SI to obtain the convection index of storm. Finaly , the convection index is
obtained from the weighted average of al the likelihood values. The CSI is verified with the case of a suwercell
occurred in Guangzhou on 11 August , 2004. The computational and analyss results show that the two rises of
convection index match well with a merging growth and strong convergent growth of the supercell , and the in-
dex is 0. 744 when the supercell is strongest , and then decreases. Corregpondingly , the height of the maximum
reflectivity , detected by the radar als reduceds, and heavy rain a0 occurred in alarge scale area.

Key words: Storm identification, Nucleus extraction, Fuzzy logic technique, Convection index.



