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ABSTRACT

Tonosphere is deeply coupled to the space environment and introduces the pertur-
bations to radio signal because of its electromagnetic characteristics. Therefore, the
status of ionosphere can be estimated by analyzing the GPS signal errors which are
penetrating the ionosphere and it can be the key to understand thé global circulation
and change in the upper atmosphere, and the characteristics of space weather. We
used 9 GPS Continuously Operating Reference Stations (CORS), which have been
operated by Korea Astronomy and Space Science Institute (KASI), to determine the
high precision of Total Electron Content (TEC) and the pseudorange data which
is phase-leveled by a linear combination with carrier phase to reduce the inherent
noise. We developed the method to model a regional ionosphere with grid form and
its results over South Korea with 0.25° by 0.25° spatial resolution. To improve the

precision of ionosphere’s TEC value, we applied IDW (Inverse Distance Weight) and
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Kalman Filtering method. The regional ionospheric model developed by this research
was compared with GIMs (Global Tonosphere Maps) produced by Ionosphere Working
Group for 8 days and the results show 3 ~ 4 TECU difference in RMS values.
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FFHEAT oM s Ao 124 £33 9719 GPS AAHEY dlolg o] &3td
B o] FEz AT AY] FF AF9 38U volElE Add SAH QA AeyE: B
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IONEX(IONosphere EXchange) 2o A3t F2¥ H8)4 2 d(Global Ionosphere Maps,
GIMs)e] -4 gzt vlustdch S22 HelF RdEL2 AAA A3 A=(-90° ~ 90°)9}
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Regional KASI Network
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29 1. A% 29 A2H #RATAT AL GPS AABE,
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#Z ZH(P1, P2)& A H 02 1133 Zro] HH tHHofmann-Wellenhof et al. 1992).
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TECUpi1-p2 =2 9.52 x (P1 — P2) (4)

A 710 9.52% f2/(fi — f3)E 0.1622 i gholth

2.2 KASIS| X9 Xz|E§ 2

KASI9) 194 292 25722 GPS #E %L o438l INE 439 AeF FAAS e
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B4 HolE g ol §3he FAH oL A4S EANT B Btk 2 1L AelF 2P
AH4-E GPS AAI#Z4E e

KASI A 9@ 242 22} 7]¥H(Grid Based)9] 20| v, 91 32° ~ 40°% = 123° ~ 1317¢
APt THE 4TS 025° x 025°9 & 74 AR ol 7 AR FAAS e 77
stch o] 2A =AW £ AASLE thaFst 7] (Multiple Regression, Multiquadratic 28] 1 IDW )
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< ALde] O e RET 5 =, A AdE 2l IDW(Inverse Distance Weight) 7] ¥ o]
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.- R,
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_ . _1 [sinyp, +sin A
App = Au+sin (—cos o ) (8)
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Regional lonosphere TEC over South Korea

Reglonal lonosphere TEC over South Korea
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Reglonal fonosphere TEC over South Korea Reglonal lonosphere TEC over South Korea
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28] 7+ (Processing Interval) ¥ E®o o3 2 x}o] 71Ashe Aog FHTh GIMs ZIE
QR oz 2~ 8TECU AX9] 22 M S AT lov 9o F7 RMSgte] 24 H9 ¢l
TEH oz ALE 93 FeF 2do) 228 2do U= 433 ZHASE ARG 1
21 ¢¥FTLF2(ESA) A AABHE GIMs a3 71 2 FF RMS g Aol & B+,

rflo

o] A& ESA GIMs 2 d o] IGS-JPL-CODES] GIMs 22 E3+= thE A8 Al 7S A28, A
= vt 2 dl(Chapman Profile)o] o] 2] &317) nj2og EA4H]).



NEAR REAL-TIME IONOSPHERIC MODELING 291

£1.8Y £ 229 293 KASI 29zke) RMS3t ¥3H(TECU).
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39 2ANT B €5 A 2 x}oﬁ,a Ae)s 2de) FUEE FHAZY A48 2Ho £
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3-8 2tk GIMs BHE2 2417 2t o2 AR Y- A% 77} 2.5° x 5°2 Ao D3}
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o]H AU N A Bdg 7|22 Ao W FAAS AR ol AL B FAA
o2 s AFe 5 B 7A 4&o] 7hesteiet #ddth B3 AVt GPS #4718 A}
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= A717HE Zolth



292 CHOI et al.

HOEH
2734, T8A, 298, 4, A5, AFF, 2T, 479, 4I5S 2004, dFLFHE3 A,

21, 325

Biel, H. A. 1990, Journal of Atmospheric and Terrestrial Physics, 52, 9

Erickson, C. 1992, IONGPS, 43, 753 ’

Fotopoulos, G., & Cannon, M. E. 2001, GPS Soclutions, 4, 1

Gao, Y., & Liu, Z. 2002, Journal of Global Positioning System, 1, 18

Hofmann-Wellenhof, B., Lichtenegger, H., & Collins, J. 1992, GPS Theroy and Practice Fifth,
revised edition (Wien: Springer-Verlag), pp.104-105

Lancaster, P., & Salkauskas, K. 1986, Curve and Surface Fitting (London: Orlando), p.280

Leonovich, L. A., Palamartchouk, K. S., Perevalova, N. P., & Pirog, O. M. 2000, EPS, 52, 670

Mannucci, A. J., Wilson, B. D., Yuan, D. N., Ho, C. H., Lindqwister, U. J., & Runge, T. F. 1998,
Radio Science, 33, 566

Saito, A., Fukao, S., & Miyazaki, S. 1998, Geophysics, 25, 3080

Wilson, B. D., Mannucci, A. J., & Edwards, C. D. 1995, Radio Science, 30, 640

Zhao, C., SHUM, C. K., Yi, Y., Ge, S., Bilitza, D., & Callahan, P. 2004, Marine Geodesy, 27, 730



