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Research on Improving CINRAD Detection Ability in Lower Layers
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Abstract: In order to improve China New Generation Weather Radar (CINRAD) low-level detection performance

and accuracy of the wind storm top height, this paper studies and designs a volume coverage pattern (VCP) for

CINRAD using SRTM geographic information data. It aims to improve CINRAD detection ability in lower layers

by adding the number of elevation angles in lower and middle layers as well as negative elevation angles. We took

Fuzhou and Longyan radar as examples to compute elevation angles for precipitation mode, and derived their new

observation mode VCP12. Observation experiment results show that radar detection ability in the lower atmosphere

can be improved after low or negative elevation angles are added.

Key words: SRTM (shuttle radar topography mission) geographic information data, CINRAD, volume

coverage pattern (VCP), low or negative elevation angles
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Fig. 1 Calculation method of elevation
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Fig. 2 Overlay diagrams of the lowest elevation angle of the two radars
Fuzhou radar at —0.5° (a) and 0.5° (b) and Longyan radar at 0° (¢) and 0.5° (d)
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Fig. 3 Scanning ray diagrams of improved VCP and using VCP of the two radars (only for less than 5°)

(a) Fuzhou radar, altitude 642 m, (b) Longyan radar, altitude 1505.8 m
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Table 1 Improved VCP (VCP12) and using VCP (VCP11) of the two radars

M L Ee)
VCP12 VCP11 VCP12 VCP11
A EEELPZEN o A EEELDZEN ki EEELDZEN 1 EEELDZEN
—0.50 CS/CD 0. 50 CS/CD 0.00 Cs/CD 0. 50 Cs/CD
0.00 CS/CD 1.45 CS/CD 0. 49 CS/CD 1.45 CS/CD
0. 49 CS/CD 2.40 B 0.99 CS/CD 2.40 B
0.99 CS/CD 3.35 B 1.48 Cs/CD 3.35 B
1.48 CS/CD 4.30 B 1.97 CS/CD 4.30 B
1.97 CS/CD 5.25 B 2.48 B 5.25 B
2.48 B 6. 20 B 3.05 B 6. 20 B
3.05 B 7.50 CDX 3.70 B 7.50 CDX
3.70 B 8.70 CDX 4.46 B 8.70 CDX
4.46 B 10. 00 CDX 5.35 B 10. 00 CDX
5.35 B 12. 00 CDX 6.41 B 12. 00 CDX
6.41 B 14. 00 CDX 7.63 CDX 14. 00 CDX
7.63 CDX 16. 70 CDX 9.08 CDX 16. 70 CDX
9.08 CDX 19.50 CDX 10. 79 CDX 19.50 CDX
10.79 CDX 12.75 CDX
12.75 CDX 15.21 CDX
15.21 CDX 18. 34 CDX
18. 34 CDX
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Fig. 4 Variations of storm top height (STH) with distance from radar evaluated by two VCPs.
Suppose that STH= 8 km at Fuzhou (a) and Longyan (¢), and STH=6 km at Fuzhou (b) and Longyan (d)
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Fig. 5 Comparative diagrams of basic (a,b) and composite (c,d) reflectivities using two VCPs
by Fuzhou radar on 22 April 2011
(a, ¢) VCP11, (b, d) VCP12
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Fig. 6 Comparative diagrams of storm top height values using two VCPs by Fuzhou radar on 22 April 2011
(a) VCP11, (b) VCP12
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Fig. 7 As in Fig. 5, but for Longyan radar on 29 April 2011
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