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Abstract

In this study, both the altitude error due to the refraction and the range error due to the delay in the ionosphere with respect to
the frequency are extracted according to the radar elevation to analyze the effect of atmosphere on the space surveillance radar. To
achieve this, the radio refractivity profile is modeled using the measured data from domestic weather stations. Then, the altitude-error
due to the refraction is extracted using the ray tracing method, and the range error in the ionosphere is extracted according to the
frequency. Further, considerations for radar design with respect to the radar error characteristics are discussed based on the abroad
space surveillance radar and proposed domestic space surveillance radar. This analysis of the error characteristics is expected to be
utilized for the determination of radar location, range of steering, and frequency in the space surveillance radar design.
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Fig. 1. Domestic weather stations which are able to measure
weather data according to the altitude.
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Table 1. Input parameters related to the radar and the target.

Parameter Input value
Frequency [GHz] 03,1, 3,6, 10
Radar site altitude [m] 100
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Table 2. Mean altitude-error according to location and season.
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H 3 AGE/AAYE 1= 3o RFHA [m]
Table 3. Standard-deviation of altitude-error according to
location and season.
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_ 1 10 [ 20 [ 30| 40| 50| 60 | 70 | 80 | 89
Elevation

Sum- 1,076.6| 97.3(29.3119.4|109| 2.1 | 1.2 0.7 |05 0.1
Fast | mer
Sea in-

v;]el? 5276 475(142|86|6.1|1.1]0.7]04|0.1]0.06

Sum- 1,586.3| 113.6{35.6(26.7|14.0| 29 | 1.7 | 1.0 | 0.6 | 0.1
West | mer
Sea in-

Vtvenrl 743.1| 533(17.4{158/99|15]09]0.502]0.07

Sum- 1,687.2] 1204 {38.3(29.0{16.3| 34 [ 20| 1.1 0.6 | 0.2
South | mer
Sea in-

vi/e]f 805.0] 62.1]19.3(169]102| 1.9 | 1.1 | 0.5] 0.2 {0.08

Smm;- 1,490.2| 104.2{34.3]252|134| 2.6 | 1.6 | 09 | 0.6 | 0.1
Land —

Vl/;l- 517.1 469|141 81|59 |1.0]|0.6| 04 | 0.1]0.06

Ao goltt 2 WA 71E W H(boresight)= 4
02 £30°~60°9 = UM W, 715 el WA U
= ettt dF A7tel A 5 A~ 9 me %@ 2
A7 A ThesRR o T

AAs| ok gk,

]
a3
rO
of
-
ea

42 ™e|E AZE XA gk glojtt A §d

Aelze] A7 A @ AL AL e 9 %
AR Sla) AR B4 AR sk el 4
929 & AAGHFL AR WP NFLR 10~10 "
) @8 K7 e o) Al % At Al
o
N

g
w3l ﬂﬂ x}* A 6} Atk ol Fal
o a7 Ho/A L 2R EESGoH, & 4E o8
Aelgh mol X, ol & I 7ol mA St & AAg
ol Hagksth ik Zelo] ofs) Az 2ak E o]
o A7 E 1008 Zhol 7k A s, 2 (3)°] ol v}
7o Aol whlE st 2 2p7E AT E3 ol

654

# 4. A3l 9% Al 23 [m]
Table 4. Range error due to ionosphere.

Radar|

. 1 10 {20 | 30 | 40 | 50 | 60 | 70 | 80 | 89
Elevatio;

Min| 256.9| 25.8|13.1| 8.97| 6.97| 5.85| 5.18| 4.77| 4.55| 4.48
VHF

Max|25689 | 2582|1311 (896.7|697.4|585.3 517.7 |477.1 455.2 448.4
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g [Min| 2.57| 0.26]0.13| 0.09| 0.07| 0.06| 0.05| 0.05| 0.05| 0.04
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