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Evaluation and Analysis of the Coverage Rate of Shaanxi Weather Radar
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Xi”an Meteorological Observation Center of Shaanxi Province, Xi’an 710014

Abstract: This paper proposes a method to calculate the radar detection coverage with a specific altitude
corresponding to one point on the surface, and uses the terrain elevation data to analyze the detection capa-
bilities of 23 new-generation weather radars in Shaanxi and surrounding provinces. Additionally, the paper
also does the numerical simulation of the negative elevation angle observation mode and obtains the optimal
minimum observation elevation angle of the three mountaintop radars. The results show that the primary
and secondary coverage rates of the new-generation weather radar at different altitudes over Shaanxi are:
48.6% and 2.3% at 0.5 km, 80.0% and 18.9% at 1 km. 98.7% and 74.5% at 2 km, 99.9% and 97. 1%
at 3 km and 100% at 4 km height. Considered the 3 X-band weather radars of Shaanxi, the primary and
secondary coverage rates are increased to 82. 7% and 32. 1% respectively at 1 km. On this basis, a method
using the average annual rainfall, GDP and population data are suggested to calculate the priority of radar
coverage in blind areas and counties in Shaanxi Province. The findings of this study could provide a theo-
retical and technical support for the building of weather radar in the blind area of radar coverage in the fu-
ture.
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Fig. 1 Ground object occlusion simulation
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Table 1 Blind spot radius at the top and coverage radius of

a single radar in ideal conditions

5/ km T E K F& km M5 KBCEE km B A km?
0.5 1.4 92.2 26 700. 0
1 2.7 130. 3 53315.3
2 5.5 184.4 106729.7
3 8.2 225.8 159964.9
18. 6% , FH A N 59. 4%, SEEL 5 Mok, b
2 Ho21. 7% s w5 b 10 Al S H 43, 5% R 5
p_— 20" /B . Fo 8 AN, ik 34.8% ., 3 km B S L e
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Fig. 2 Blind area and coverage radius of

the weather radar in ideal conditions
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Table 2 The coverage capability of new-generation weather radar of the Shaanxi and surrounding provinces

N 0.5 km 1 km 2 km 3 km
i /% EHCER/km EHFW/ Y FHCER/km EHB/ Y FHCER/km EB/ Y KRR /km
[l 97.3 90. 9 78. 4 115. 4 67.2 151. 1 65.7 182.9
i 27 63.2 73.3 70. 2 109. 2 75.9 160. 6 76.5 197. 4
Hh b 92.7 88.8 101. 1 131.0 104. 8 188.7 100. 2 226.0
W 47.8 63.8 40. 6 83.0 36. 7 111.7 36.9 137.2
g 27.2 48.1 26. 8 67.5 28.5 98. 4 31.3 126.3
TN 57.9 70. 2 52.3 94. 3 52.6 133.7 56.6 169. 8
T % 27.7 48.5 24. 2 64.1 26.5 94. 9 30.7 125. 1
Il 89.3 87.1 81.8 117.8 80. 1 165.0 78. 4 199.8
S 67.6 75.8 68.7 108.0 71.8 156. 2 72.3 191.9
[ J5L 1.6 11.7 9.3 39. 8 41.1 118.3 62.5 178. 4
e R 22.6 43.9 35. 4 77.6 52.6 133.7 63. 2 179. 4
R 49.0 64.6 76.7 114.2 97.5 182.0 99.9 225.6

o e 1 2.0 13.1 4.7 28.3 18.6 79. 4 36.2 135.8
J7 M 42.6 60. 2 57.9 99. 2 66. 2 150. 0 69. 1 187.6
L% 0.6 7.0 3.3 23.8 24.9 92.0 48.7 157.6
Il ¥ 49.2 64.7 42.7 85.2 43.2 121.1 46.6 154. 1
B 32.9 52.9 34. 4 76.5 38.1 113.8 42.7 147.5

=Tk 38.8 57.5 43.8 86.2 53.1 134.4 59. 3 173.8
+ 4 40. 8 58.9 66.8 106. 5 76.7 161.5 74. 6 194.9
kM 55. 1 68. 4 73.2 111.5 84.9 169. 8 82.8 205. 4
TG 40. 6 58. 8 50. 0 92.1 62.9 146. 2 68.7 187.1
P g 88.5 86.7 97.6 128.8 92.7 177.5 93.6 218. 4
KK 73. 4 79.0 70. 4 109. 3 70.0 154.2 73.1 192.9
Sy 48.2 59.7 52.6 90.0 59. 4 138.9 63.9 178.1

N N
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Fig.3 The radar masking angle of the three radars in
(a) Guyuan, (b) Wuzhai and (¢) Shennongjia
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Fig.4 Coverage area of Wuzhai Radar at 1 km
height at different elevations
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Fig.5 The 1 km altitude coverage of Wuzhai Radar with elevation
angle bottom edge at (a) —0.1°, (b) —0.9°, and (¢) —1.3°
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Table 3 Coverage rate of new-generation

weather radar in Shaanxi Province

B /km — @/ —H A/
0.5 48.6 2.3
1 80.0 18.9
2 98.7 74.5
3 99.9 97.1
4 100 100
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B SR v 175 VI R = R P 7 N s tal o A = s
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s L EA TR L B T VR TE R IEE Y
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Fig. 6 The coverage of new-generation weather radar in Shaanxi at the altitudes of (a) 0.5 km,

(b) 1 km, (¢) 2 km, (d) 1 km after adding 3 X-band radars
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Table 4 Radar blind compensation priority of blind areas and

counties covered at 1 km altitude of Shaanxi

5% B4 GDP k44 ANOHE% AR RHEYS e HE4
1 3] 45 26 30 101
2 5] 57 50 2 109
3 I 11 33 67 111
4 N 1 20 95 116
5 [ 6 52 51 20 123
6 FHE 73 59 1 133
7 4 6 53 93 152
8 Eil 15 41 99 155
9 W% PH 80 65 23 168
10 R 85 78 5 168
11 i 79 77 18 174
12 RH 48 89 37 174
13 TR 91 93 7 191
14 BB 96 96 3 195
15 S 37 81 90 208
16 5 4 98 98 16 212
17 KE 93 95 25 213
18 I 90 88 75 253

S % ik

AR o 1 AR BT L 55, 2022, KT 35 55 S o v 8 IR o A S vk AR
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