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Interference Impact Analysis of Ground Based Radar from
Spaceborne High Resolution Synthetic Aperture Radar
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Abstract

Recently, World Radio Conference(WRC)-2007 approved the ultrawide bandwidth of 500 MHz for the use of
spaceborne synthetic aperture radar in X-band for the EESS(Earth Exploration Satellite Service) in order to improve
the SAR imaging resolution. It is concerned about the interference impact from the spaceborne SAR that may cause
to most of ground radars due to the extended ultra wideband. In this paper, in order to predict the interference impact
of the ground-based radar from the spaceborne radar, radar interference model is presented using radar characteristic
parameters by taking into account the operating environments of the spaceborne and ground based radar in the time,
space, and spectrum domains. Using the spaceborne SAR model of TerraSAR-X and ground radar model of meteoro-
logical radar recommended by ITU-R, the interference impact was assessed through the computer simulation to see
the possible interference impact of the ground based radar operating in the Korean peninsula.
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Fig. 1. Geometric model of SAR Interference.
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Table 1. TerraSAR-X geometry parameter value.

Parameter Geometry value

TE(H) 514 km
A2(Ro) 615.68 km
A4 ®F AZX) 338.91 km
TEZH ) 33.8°
el W (g Opr) 0.33°, 2.3°
Ro 8 4z 3.6 km

Ro 6 £1/sin(90 — &) 30 km
A4 ZHE SE(T) 7.6 km/s

H LTUE £5(7, 7.0 km/s
A4 34 F7I 95 min
A% Az 97.44°
BHE. F7] 11 days=167 orbits
1Y A 15+2/11
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Table 2. TerraSAR-X system parameters.

Parameter Value
A FI(f) | 9.65 GHz
EJEH WAL 25(P) 2,260 W
H A E(B) 300 MHz
HAE(71) 30.7 s
PRF 6,500 Hz
Y A o] 5(G)) 46 dBi
A Wz Linear FM Chirp
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Fig. 2. TerraSAR-X antenna gain along with Azimuth
angle.
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Table 3. Ground radar system parameters.

Parameter Value
HAd E4(P) 50 kW
H2F(71) 1.0 us
PRF 2,000 Hz
et & Hl o] 5(G) 46 dBi
QeI B gl 26 dBi
et W =+ 0.9°
A7) IF 3 dB WY #(B) 10 MHz
FA7] F A(NF) 34 dB
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Fig. 3. Spaceborne SAR's ascending node pass.
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Table 4. SAR antenna gain along with day number.
@R AT 4| =3 | -2 -1] 0

SAR ¥ 2 o|&tzH°)| 384 | 362 | 332 | 29.8 | 25

QHe L} ©] 5(dBi) 10| 10 { 10 | 10 | 26
R A 1 2 3 4 5
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MY} ©) S(dBi) 26 | 31 | 31 | 26 | 10
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Fig. 4. Peak interference power along with day num-
ber(IC: interference criteria, DN: day num-
ber).
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Fig. 5. Average interference power along with day

number(IC: interference criteria, DN: day num-
ber).
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Table 5. Interference power along with SAR pulse-

width,
q 8 Z D:Eat S .
# g | Ay Az #9)
(MHz/ u5) (MHz) (us)
16.3 500 30.7 ~88.5 dBW
14.3 500 35 -87.8 dBW
12.5 500 40 -87.2 dBW
9.77 500 51.16 -86.2 dBW
833 500 60 ~85.5 dBW
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