
References 
  [1] CONG Fang, LIU Liping. 2011: A Comprehensive Analysis of Data 

from the CINRAD and Ground Rainfall Station. Meteorological 

Monthly, 37(5), 532-539. 

  [2]     DONG Gaohong, LIU liping. 2012: Correlation Analysis on 

Estimating Rainfall Using Radar-rain Gauge Calibration. Journal of 

Meteorological Science, 23(1), 30-39. 

  [3]     YANG Jinhong, GAO Yuchun, CHENG Minghu. 2008: A 

Comparative Study of Detection Precision and Capacity between 

Phased Array Weather Radar and Doppler Weather Radar. 

Meteorological Monthly, 34(5), 44-52. 

  [4]     HU Mingbao, ZHAO Jingzhi, XIA Wenmei et al. 2012: Analysis of 

Primary Contrast for Dual-polarization Doppler Weather Radar and 

CINRAD-SA. Modern Radar, 34(1), 5-19.  

  [5]     XIAO Yanjiao, LIU Liping, YANG Hongping. 2007: A Contrast 

Analysis of Synchronous Observations from Region Radar Network. 

Acta Meteorological Sinica, 65(6), 919-926. 

 

A Preliminary Study on Detection Accuracy of  

Solid-State Weather Radar 
LI Rui, HE Jianxin, TANG Shunxian, SHI Zhao 

(Chengdu University of Information Technology, Chengdu, Sichuan Province, China) 

Comparison of echo area 

 Overlapping the PPI  can compare 

the echo size of two weather radars.  

 Two radars’ echo area is basically 

the same. 

 But the different detection 

sensitivity makes Doppler radar 

obtained more weak targets than 

solid-state radar in the echo edge. 
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Comparison and Analysis 

Fig. 1 The comparison of echo intensity in heavy precipitation at 16:59 BT 

4 July 2013  (a) Solid-State Weather Radar (b) Doppler Weather Radar 

  The two X-band weather radar are located on the 

rooftop of the same building with a distance of 53m 

apart and a height difference of 2m.  

 PPI images obtained from two weather radars are in 

the same heavy rainfall process. 

 The two PPI images were collected 1 min apart so 

changes in the rain field should be minimal. 

 The different range resolution of two radars have 

been unified to 375m. 

Statistics of detection accuracy   

Fig. 2 Comparison of echo area 

Reflectivity 

factor /dBz 

The number of red points 

(the deviation of two 

radars’ reflectivity factor 

is less than 5dBz) 

The total number 

of two radars’ 

detection points 

Rate of detection 

accuracy/% 

0-10 28 905 3.01% 

10-15 541 2670 20.26% 

15-20 3689 6707 55.00% 

20-30 6659 8135 81.86% 

30-40 2707 2993 90.45% 

40-50 128 136 94.12% 

Data consistence  

 A great number of scattered points 

distribute near the diagonal (red 

line) which means the two 

weather radars are in good 

agreement. 

reflectivity 

factor 

from two 

radars  

>=10dB

z 
>=20dB

z 
>=30dB

z 
>=40dB

z 

Dz 0.3013 0.2795 -0.0807 0.4106 

σz 3.6291 3.6144 3.0083 1.6724 

Fig. 3 Scatter diagram of reflectivity intensity 

Tab.  1 Statistics of detection accuracy from solid-state weather radar 

Analysis of deviation 

 Dz means the average value of the reflectivity 

factor deviation.  

 σz represents the dispersion degree of 

deviation.  

 The greater standard deviation leads to the less 

concentration of the difference[5]. 

Tab. 2 Deviation analysis  

Summary 

 The data accuracy of solid-state radar is 

proportional to the echo intensity of weather 

targets.  

 Data obtained from two weather radars is in 

good agreement when the detected the 

heavy precipitation.  

 Solid-state weather radar does have high 

detection accuracy in heavy rain process. 

Introduction 

 Solid-state weather radar transmitters offer the 

potential for increased reliability and maintainability. 

 However, it’s necessary to evaluate 

the detection accuracy of solid-state weather radar 

which has different  transmitting mechanism from the 

conventional radar.   

  Reflectivity data from Doppler weather radar, which 

is proved comparatively accuracy in precipitation 

monitoring, will be used as the criterion for 

evaluating the data accuracy and usability of solid-

state weather radar[1-4]. 

 The detection accuracy of solid-

state radar increases rapidly with 

the reflectivity factor increasing. 
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