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144 , 14:00 —
15:00 8c,
150 km Ervs = (9)
, Ru (Hit Rate) :
9 , Rra (False Alarm Rate) ,
Yy, , Pna (NO Alarm
Probahility) ,
Yy , lcs(Critical Success Index) ,
Ny , Erms (Root Mean
Squared Error) ,
[24] . ) (9)
Ru = Yo/ (Yy+ NY) 5 e P
Rea = Yn/ (Yy + Yn) (6) O
Pva = Nv/ (Yy + Ny) (7) 1
les = Yy/ ( Yy + Ny + Yy) (8) N=Yy+ YN+ Ny,
1

Table 1 Evauation of the extrgpolative hourly precipitation and the accumulated
hourly precipitation retrieved from the radar data

R (mm) / N Yv YN Ny Ru( %) Rea (%) Pa (%) lcs(%)  Erws(mm)
700 hPa 151 82 31 38 68 27 32 54 7.09
2 DITREC 149 86 29 34 72 25 28 58 5.86
Radar 147 103 27 17 86 21 14 70 4.61
700 hPa 85 23 16 46 33 41 67 27 8.76
5 DITREC 87 26 18 43 38 41 62 30 7.49
Z=300R** Radar 80 43 11 26 62 20 38 54 5.86
700 hPa 37 4 11 22 15 73 85 11 12.51
10 DITREC 33 9 5 19 32 36 68 27 10.88
Radar 31 11 5 15 42 31 58 35 7.85
700 hPa 16 2 6 8 20 75 80 13 17.23
15 DITREC 12 2 20 50 80 17 14.29
Radar 13 3 7 30 50 70 23 10.61
700 hPa 161 90 41 30 75 31 25 56 6.79
2 DITREC 153 92 32 29 76 26 24 60 6.34
Radar 151 106 31 14 88 23 12 70 4.63
700 hPa 85 23 16 46 33 41 67 27 8.44
5 DITREC 87 26 18 43 38 41 62 30 7.44
Z=200R*® Radar 80 43 11 26 62 20 38 54 5.92
700 hPa 37 4 11 22 15 73 85 11 12.31
10 DITREC 31 8 18 31 38 69 26 10.76

5
Radar 31 11 5 15 42 31 58 35 8.34
700 hPa 12 0 6 6 0 100 100 0 22.14
15 DITREC 13 2 10 9 67 91 8 15.18

Radar 13 3 7 30 50 70 23 11.62
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Abstract

An extendon of TREC (Tracking Radar Echo by Correlations) technique, named Difference Image based
Tracking Radar Echo by Corrélations (DI TREC) ispresented and evaluated , in which individual featuresin two
difference imagesfrom three temporally successve radar reflectivity images are tracked, by finding the maxima
in the cross correation function between the two successve difference images.

Examples are presented where the TREC and DITREC agorithm were applied to two cases: one is the
sgual line case on 8 July 2003 from Hefei CINRAD/ SA radar ,and the other the tropica revolving storm case on
19 July 2005 from Whenzhou CINRAD/ SA radar. For the two cases, Doppler radar data were available and the
radia components (with repect to the radar) computed by the TREC and DITREC could be compared. It is
found that the DITREC eiminated those chaotic vectors shown in the TREC which are caused by the rapid
changes of reflectivity within the radar echo patterns, and improved the tempora and gatial continuity of the
velocity field of echo motion. In genera , the DI TREC radia componenrs were condstent with the TREC ones,
and the TREC and DI TREC gppeared to work in the lower few kilometersof the tropical revolving ssorm where
the vertical wind shear was relatively weak. On the other hand, the TREC and DI TREC vectors determined in
squall line stuations tended to reflect the mean advection of the rain cdl , which could be quite different from the
Doppler radar observations.

Advecting the hybrid scan reflectivity measured by HeFei Doppler radar with the field of the DITREC vec
tors and the 700 hPa wind fields, yields the extrgpolative hourly precipitations, regectively. The evaluation of
the extrapolated hourly precipitations based on the gauge rain data showsthat the hourly precipitation extrapolat-
ed usng the DITREC vectorsis closer to the gauge rain data than one by the 700 hPa wind fields, however its
precison isd o related to the Z-R relation used.

The growth and decay of radar echoes are not conddered when advecting the hybrid scan reflectivity. The
future work may be to investigate how to reduce the errors due to nonlinear temporal changesin the intensty and
velocity of rainfall patterns.

Key words: Weather radar , Echo motion fidd, Precipitation, Nowcasting.



