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Analysis of lonospheric Spatial Gradient Over Korea Using GPS Measurements

Myeong-Sook Jeong and Jeong-Rae Kim

School of Aerospace and Mechanical Engineering, Korea Aerospace University

Abstract : Variations of mean ionospheric spatial gradient over Korea are analyzed in order to
support GNSS (Global Navigation Satellite System) augmentation systems and integrity monitering
systems. A software for analyzing the ionospheric spatial gradient is developed using an ionospheric
plate model. Daily and annual variations of ionospheric delay and spatial gradient are analyzed using
GPS data in 2003 and 2005 respectively. The ionospheric delays and spatial gradients in 2003 were
larger than 2005. Also, the south-north gradient, about -1.0mmv/km, is nearly two times larger than the
east-west gradient. The annual ionospheric spatial gradients over Korea is varied within 2mm/km.

Key Words : Tonospheric Delay, Ionospheric Spatial Gradient, Tonospheric Plate Model, South-North
Direction, East-West Direction.
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Fig. 1. lonospheric delay plate model.
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Fig. 2. Daily TEC variations on the day of the vernal equinox,
the summer solstice, the autumnal equinox, the winter
solstice in 2005.

AR & ALH FA 717bof TECE] 7MY W32 ¢
2= 9t FUSH B4 200340l tigfi = 243 2
Qre=dl oz HAE AN HIkE HEE VERiH,
2005d0] vj3 TECFrO] &t #3S 8U & # AR
t}, o]= glofEEo] 20010 HRo) o] Z Az}
okaizl e AT R0l Slck, dY F UTC 44] Aol
TECZ®) izt Yet=d ol S=AITHKST 2
2 1340l Blgshe AR B ARl HiE of
TECZE |7} 95 & 4= 9ir}. 3+, TEC 4 v
UTC 16A] 7ol &y gt}

3hE 9 @ Aol UTC 8~10AIKST 17~19) ¥
2ol A TECZE] thA] ezt Agshe AdRE Holed),
ol M7= ArHo|(Equatorial Anomaly)et AHE
Aoz BAEr) Hruols ¥ sf Stzuprt
A7|94E weh Wl LHA AA7] HE 155 oA
Zatzor 9e7) o7t He 4 Aok s T
3t} Aol 27| Heg wpet AR Hihe}
el FolA M2 o]Fatn o]Fe] AUz T A9

o} AMejgel l FE vjAA ==, UTC 3~104173 &
Hhe olg AF-g Ay MelFel Gk ulA TEC
W 37t 171D}(Xé°é=*; A4, 2008). gH=H u)=
oL} §o] vlF] Y= vlRFAT 2P| e W
7} wjEe] M= Hojof oJgt o] A or Im,
o MSASE FHEHolof Qg 7k84 Asirt ZAH
NI

Fig. 3 4% B4 TECE] 917t W3k 20034
20059] T3] vebd Aojct 20034 B TECE
o] ¢F 15 TECU 19| H|3} 20052 Ha 2F 13 TECU

.

mean TEC (TECU)

. , ﬂ'_
.zooguj.Mean=.1is.aorecu $td-561TECU-V--V-?"f |
] i 2005 'Mean=13.13TECU Std=4.02TECU

o i i i \ i i :
0 50 100 150 200 250 300 350
DAY

Fig. 3. Annual variations of mean TEC in 2003 and 2005.
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Fig. 4. Daily variations of ionospheric spatial gradients on
June 22, 2003.
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Fig. 6. Annual variation of ionospheric spatial gradients in
2003 - Daily mean values.
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Fig. 7. Annual variation of ionospheric spatial gradients in
2005 - Daily mean values.
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Fig. 8. Annual variations of ionospheric spatial gradient in
2003 - UTC 4, 12, and 18 hours.
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Fig. 10. Annual variation of ionospheric spatial gradient
direction at UTC 4 in 2003 and 2005.
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Fig. 9. Annual variations of ionospheric spatial gradient in
2005 - UTC 4, 12, and 18 hours.
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