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Fig.2 Schematic diagram for two-time-level

semi-Lagrangian
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Table 1 The forecast results of evaluation varying with lead time

A1 i 28/ min Pop (4T / T/ CR) F o (AT /W58 /CR) Co (B A/ i/ CR)
6 0.95/0.95/0.94 0.14/0.14/0. 14 0.83/0.83/0.81
12 0.91/0.92/0.90 0.18/0.18/0.18 0.77/0.77/0.75
30 0.88/0.88/0.85 0.26/0.26/0.28 0.67/0.68/0. 64
60 0.81/0.81/0.77 0.33/0.32/0.35 0.58/0.58/0.53
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Fig.5 Variation of rain intensity at one grid
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Table 2 The forecast result of evaluation derived from fitted
vector varying with lead time

T4 i 2%/ min Pop Fyg Cq
6 0.97 0.16 0.82
12 0.9%4 0.20 0.76
30 0.90 0.28 0.66
60 0.84 0.34 0.58
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Table 3 The forecast results of evaluation

varying with lead time

BARMIZL  Pop (FARBIH  F  (FISBIH  Cq (FIMSBIH
/min /EAME) /EAME) /EAE)
6 0.91/0.91 0.26/0.26 0.69/0. 69
12 0.87/0.86 0.33/0.35 0.61/0.60
30 0.81/0.78 0.37/0.40 0.55/0.52
60 0.73/0.68 0.40/0.45 0.50/0. 46
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Application of Doppler Radar Data to Nowcasting of Heavy Rainfall

Wang Gaili”*  Liu Liping'”  Ruan Zheng"
Y (State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081 )
> ( Nanjing University of Information Science & Technology, Nanjing 210044 )

Abstract

Severe rainstorm, typhoon heavy rain and so on are the main precipitation system causing disastrous flood. In
order to reduce the occurrence of meteorological disasters, timely forecasting and warning of severe weather are nee-
ded. The development on rainstorm nowcasting with tracking radar echoes by correlation (TREC) is described,
which is also applied in Hong Kong rainstorm nowcasting system SWIRLS ( Short-range Warning of Intense Rain-
storms in Localized System) and NCARs ANC ( Auto-NowCast ). TREC technique is applied to two successive
CAPPI reflectivity fields. The first field is divided into a number of equally sized two-dimensional arrays of pixels.
The arrays of reflectivity values are then cross-correlated with the arrays in the second field. The correlation coeffi-
cient R is calculated repeatedly for all possible arrays found at the second field to determine which array results in
the highest correlation, and the center of this second array is the end point of TREC vector. Based on the Doppler
radar data from the mosaic by Guangzhou and Meizhou radar, Wenzhou single radar, effects on the tracking result
are discussed which are produced by the parameters variation including interval between two CAPPI reflectivity
fields, the size of the boxes, the threshold of rain intensity etc. In order to correct noisy TREC vectors and improve
the consistency of the resulting vector field, a two-step procedure is used: The purpose of the first step is to mini-
mize the influence of apparently incorrect TREC vectors. Vectors with zero velocity ( often caused by ground clus-

ter) are replaced by vectors that represent the average of the neighboring vectors. Objective analysis is used in the
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second step to produce a continuous gridded vector field, which is used in rainstorm nowcasting. The nowcasting re-
sult is validated by making use of observational data of radar. The results show that the TREC vectors calculated
from rain intensity CAPPI, reflectivity CAPPI and CR are consistent with each other, and they are capable of indi-
cating the directory of rainstorm displacement. The result of extrapolation forecast from CR is slightly below the two
others, and forecast accuracy of the three kinds of data are decreasing with forecast lead time, which can be im-
proved by fitting the successive five TREC vectors. Though TREC technique segments radar imagery lacks of clear
physical meaning, it is still valuable for forecasting of storm rainfall and typhoon rainstorm with complex structure
and identified difficultly. Both single radar data and mosaic data are used in the research, which is helpful for fore-

casting severe weather utilizing Doppler weather radar observation net.

Key words: TREC; nowcasting; extrapolation forecast
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