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Ground Station Deployment Analysis of Implementing
ADS-B Surveillance in China

CHENG Qing
(Air Traffic Management Institute, Civil Aviation Flight University of China, Guanghan 618300, China)

Abstract: Based on China’s ADS-B ( Automatic Dependent Surveillance Broadcast) development strategy, by
analysing factors influencing ADS-B ground station coverage, different deployment models of ADS-B ground sta-
tion single coverage in China's eastern airspace and western main routes are proposed, and the required number
of ADS-B ground stations achieving single coverage for different flight levels in the eastern airspace is calculat-
ed, and the ADS-B ground station deployment for upper airspace above 6 600 m in China’s western main routes
is discussed. The result shows ADS-B ground station single coverage can be achieved using this kind of deploy-
ment model in China’s eastern airspace and western main routes.
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(R’ =P, + G+ G, + A* + L, — 161 = S, (i) =

23 dBW+3 dB+3 dB-11.37 dB-

3 dBW-22 dB+ 120 dBW =112.63 dB
JIFLL, Ry = 428 ko AR HEHLEL ADS-B 5 4 il Hb 1
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PRI TR B H] 15 511400 k.,
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Fig.1 Viewing distance of ADS-B
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R 2R 350 A 43 DX 3 1) T % v FE A F 500 m
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BRI, T AT R R R /MR £
AT LA e R BB 25 5 02 ADS-B b 1 3 1) 75 5
Hft o WRESR RATEEJE1 000 mPA_E A B, H
b ieh

do=~4.1(/ hy ++/ hy) =

4.1(+/1000 — 400 + v/ 15) ~ 116 km

[FIRE, AT CAILEE ©ATRIEE)Z3 000 m.6 600 mfil

9 200 mPA_L /¥ ADS-B 35248, W 1 R,

F1 TRAYMIEERNEBEYE
Table 1 Coverage radius of different flight level

FL/m dy/km
1 000 116
3 000 25
6 600 338
9 200 400
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AR N, 76 R 25 25859 200 m P b, HE 55
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Fig.2 The configuration of the ground station single coverage
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Table 2 Coverage radius and ground station distance
of different flight level

FL/m dy/km D/km
1 000 116 164
3 000 225 318
6 600 339 479
9 200 400 565
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Fig.3 The calculation model of ground station number
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Table 3 The ground station number of different airspace in
China eastern airspace
WATE B i ARACIX REIX =0 AR
3= B S G 11 - 1 T B A T 1 AT
/m_ /kmo ke A A A
1 000 116 164 56 169 1 226

3 000 225 318 16 42 1 58
6 600 339 479 9 20 1 30
9 200 400 565 6 16 1 23
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R4 500 m, {15 1 T 3t IR 2 AH X ML T 7R BE 15 m;
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JEJZ6 600 mUA - S B L FE % 2 5 a5, L 1A il 7 55
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Fig.4 The overlap model of the ground station
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FT 4 RBEB—HLEE (B213) ANk & E
Table 4 Chengdu—Lhasa(B213) route data

AL A i A, FUUZR I/ km
ZUuU
CzH 287 14
MIKOS 275 70
KAMAX 276 101
PEXUN 276 182
CHANGDU 276 270
TAPUN 253 412
LHASA 249 215

IR 4 RE—HLBE B213 fijii £ B ¥, Zuuu
F| CHANGDU M Ze i AR ], H S4B & D,
=637 km, AT S5 E S S D =380 km, n = D\/D
=637/380 =2, Ar L7553 4~ ADS-B HiuTa vl , % & %)
AT ELARTE B0, FATT o] LAFE BB AL (ZUUU) | B
#BHL% (CHANGDU ) R £k I 138 24 7 B E ADS-
B Hb 17 % . CHANGDU—TAPUN A9 #E 25412 km, i £k
i 253°, TAPUN—LHASA 19 1 B & 215 km, fii £ A
249°, W[ PAiA 2l CHANGDU, TAPUN F1 LHASA 7F—
S L BB R Dy = 627 kmo TEIZANL FTHE 3
ANHB AT 7 B L% (CHANGDU) £ 4% & ADS-B
H T 3, TERL R AL (LHASA )% B — > i o, 78 2
FRFNPL AL Z () WAL L T i B — M . %
FEELARAE O, 12 H T 3l A] DL B AR R ML o
HAECE LA S Ui .

Q

5 B213 Tk ADS-B i o Y e P
Fig.5 ADS-B ground station configuration of the B213 route
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4.2 B215 fii% ADS-B i ETH AL E

X FAR N — S8 ARFFIIL , ZLIC—HAMI 1 5 A%
A1 T 22 983 m, HAMI—ZWWW 1 fe (% 22 4 5
FEJE4 955 m, V- B HEAR =5 FE4 500 m, M AT 3G K
LAERTHb T 5 B 15 mo 25K b 1T 25 BB A 356 600 m
b JH b 3 2 2203 ke

TZMTER TERESO ke, RIS b 7 30 2 25 DX 3 96 &2
50 km, P> Ml T 3t B2 25 Oy

d 2
D=24/d6—(§1) =2 +/203% - 252 ~402 km

BN —LEARFAIL (B215) B ML EE 3R 5
Fi7s

x5 RI—EEBKRFMELBE
Table 5 Yingchuan—Urumgi route data

LB s/ (°) WLREE R /km
7LIC

YABRAI 294 337
JIAYUGUAN 279 382
MUKTI 310 345
HAMI 310 168
GURVO 286 255
FUKANG 286 225
ZWWW 232 50

R FIE AT £ K0 4 0 e 1 3ty 22 2 1 {6 1) 4 R
B213 ik ADS-B b ifij st (% e & 5 3%, T LALAE ZLIC
M3 . YABRAL, JIAYUGUAN . HAMI, JIAYUGUAN I
HAMI 2 [R5 B GURVO Fl ZWWW L3743 5%
B> ADS-B Hu i, Wikl 6 fiR o

Bl6  B215 LA ADS-B i ] ) B
Fig.6 ADS-B ground station configuration of the B215 route
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