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Fig. 1

The location of Yangjiang and Longmen

detection fields in Guangdong
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Table 1 Specifications of Ka-band millimeter-wave radar, C-band frequency-modulated

continuous-wave radar and Ku-band micro rain radar
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Table 3 Echo intensity detected by CR, CWR and corrected from CR at the height of 2. 0 km,2.5 km,

3.0 km,3.5 km,4. 0 km in the convective cloud precipitation process on 15 May 2016

3 E /km CR 75 [ul 3% /& / dBZ CR 1T IEJ Iml % 5% B / dBZ CWR il 45 Jul 5 3% i /dBZ
2.0 11.6 43.1 43.1
2.5 41.9 43.5 43.6
3.0 42,4 44.0 44.7
3.5 42.9 44.5 45.5
4.0 42.5 44.1 45.7
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Table 4 Comparisons of echo intensity differences detected by CWR and echo intensity

differences of CR corrected by direction deduce method at height of 2. 0—4. 0 km

in the convective cloud precipitation process on 15 May 2016

- CR 1T 1E JiF Il 3 CWR {75 [l i

- B J % /dBZ 38 JY % /dBZ
2.0 km 5 2.5 km #9214 0.4 0.5
2.5 km 5 3.0 km 92 0.5 1.1
3.0 km 5 3.5 km [ 248 0.5 0.8
3.5 km 5 4.0 km [ 244 —0.4 0.2
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cloud precipitation process on 15 May 2016
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Comparisons of Doppler Spectral Density Data by
Different Bands Pointing Vertically Radars
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2 (State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract

The attenuation of the radar echo has always been a difficult problem in radar detections. Results cor-
rected by the common methods have some differences with the real detecting value. Due to the richness of
the micro physical and dynamic information by the power spectrum data of vertical detecting radars, the
mechanism of attenuation could be investigated in the power spectrum layer. And then, a direction of the
improvement of attenuation correction could be found by power spectrum data.

Comparative research is carried out using the power spectrum data by Ka-band millimeter-wave radar,
C-band frequency-modulated continuous-wave radar and Ku-band micro rain radar at Yangjiang of Guang-
dong during May—June in 2014 and Longmen of Guangdong during April—May in 2016. The power spec-
trum shapes by three radars are almost consistent, especially for the peak velocity and the first atmospheric
signal, indicating data of three radars are reliable. In the detection of big particle size precipitation, the ra-
dar echo is affected by Mie scattering effects, especially shorter wavelength echoes. The reflect of Mie
scattering effects on the power spectrum is a rapid decline of echo intensity during a speed point, which
shrink the tail end of the spectrum, reduce signal spectrum width and affect the intensity value. The per-
formance of power spectrum is the overall down of spectrum, and it leads to underestimation. In convec-
tive cloud precipitation detections, results calculated by the normal empirical formula may have difference
with real value. Spectrum distribution could be taken into account in such condition, and the correction
methods should be improved by the power spectrum density layer.

Finally, the study of the attenuation correction, especially the study in the strong precipitation
process, the power spectrum data could be used. But the question how the attenuation effect the power

spectrum, the study just offers a direction. It still needs to explore in the quantitative research.

Key words: Ka-band millimeter-wave radar; C-band frequency-modulated continuous-wave radar; Ku-band

micro rain radar; power spectrum density data; effects of attenuation



