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Abstract: To improve the radar quantitative precipitation estimation, an optimization rainfall algorithm of
S-band dual-polarization radar, named HCA-LIQ. based on hydrometeor identification is developed by re-
ferring to the Colorado State University (CSU)-ICE algorithm in this study. The radar estimator R (Zy) .,
R (Zy, Zig)» R (Kpp) calculated from the raindrop size distribution data collected in South China are used
in this algorithm. Both the data collected from the S-band dual-polarization radar in Zhuhai, Guangdong
Province and a network of rain gauges are used to evaluate the performance of the new algorithm. Compar-
ison is also performed between the HCA-LIQ and CSU-ICE optimization algorithms and the traditional
R (Z;) method. The results show that the HCA-LIQ optimization algorithm is well correlated with gau-
ges and presents high stability. In addition, the distribution of hourly accumulation bias has light relation
with the distance from the radar. The estimation results of the precipitation events show that two kinds of

optimization algorithms are obviously superior to the traditional R (Zy) method for convective precipitation;
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the R (Zy) method is better than the two optimization algorithms for mixed cloud precipitation; the three

errors statistics of the HCA-LIQ optimization algorithm are superior to the CSU-ICE algorithm. According

to the bias statistics of the classification of rainfall intensity, the new HCA-LIQ optimization algorithm bi-

as decreases by 23% for light rain 71% for heavy rain and 68% for torrential rain respectively in compari-

son to the traditional R (Z;;) method.

Key words: dual polarization radar, quantitative precipitation estimate, optimization, measurement accura-
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Fig. 1 Geographical distribution of radar stations (star) and

gauges (black dots) in Zhuhai
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Table 2 Sample statistics of radar-gauge hourly accumulation in two rainfall events
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Fig. 3 Flow chart describing part of the HCA-LIQ optimization algorithm logic
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Fig. 4 Error statistics of hourly radar-gauge rainfall accumulation
from 03.:00 BT to 15:00 BT 11 May 2014
(a) average hourly gauge accumulation, (b) RMSE, (¢) NB, (d) CORR
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Table 4 Error statistic results of
three rainfall estimation methods

used for the two events

Kok H 15 7k RMSE/mm NB/% CORR
HCA-LIQ 5.4 3.1 0. 89

2014. 5. 11 CSU-ICE 5.6 7.6 0.88
PPS 6.1 —9.6 0.85

HCA-LIQ 3.8 7.2 0.72

2014.5.9 CSU-ICE 4.1 9.2 0.70
PPS 3.6 6.5 0.70
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Table 5 Error statistic results according to the classification of rainfall intensity by different methods

- oy PR
WRDE R R =25 mm 80> NI =25 mm 16> NI =5.0 mm AR 16 mm

RMSE/mm 1.7 5.3 6.2 15,6

PPS NB/ % 58.9 22,9 —20.9 —27.2
CORR 0.49 0. 26 0.23 0. 60

RMSE/mm 2.1 13 6.6 12.4

CSU-ICE NB/% 44,4 25.2 —6.4 —5.6
CORR 0.37 0.29 0. 26 0. 65

RMSE/mm 2.1 5.9 6.5 113

HCA-LIQ NB/% 15.0 22.9 —6.0 —8.5

CORR 0. 37 0.32 0. 27 0. 67
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