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How sun spot activity affects on positioning accuracy?: Case study of solar storm

* Yunja Yoo - Deuk-Jae Cho* - Sang-Hyun Park*

* s *xKorea Ocean Research & Development Institute, Daejeon 305-343, Korea

3 EH %%% 7H1Jrlﬂrow zm/\}a]b QdoA gn o)

& Abel7t 9tk ol et 7&% 370“2 HYLEL2 AFN F8S F5~10d BE GEAANT o2 a AAA &4 L I8
Az ol dat Aow ok H 2011d 22 159 104 4587 (01:30 - UTC)el 2 AH X B gZ ko] 9|

A 24 189 104 3087 $-2vel (A #E2)olA BSHAT B =R E A 457 5

HEFE AFY AF A7) dole & nastal, £3 s MEx A #5F RINEX HolH s o&
Astdh BgEEel Aol =Ee 2011d 2€ 1829 AA] BEFE AFL AF vlole waste gt

(Proton) A4 #2477 25897, A e oA ZANE BIEE A5 59} uliste] 29 1 !

§l_’4,
T
T
o
30 o o
=
O
0,
[ SR
off v
1o r
o2
I

ol
)
L
I
do
i
2>
il
=)
k|

AYgol : B SHAF, BhFEY, UFEE, RINEX vlole], 59 J%

Abstract : Solar flares have the 11-year cycle and release a large energy which may produce coronal mass ejections (CME). The NOAA
(National Oceanic and Atmospheric Administration) predicted that the sun spot activity will be maximized in 2013-2014. A strong solar
flare can cause the disturbance of global positioning system including various communication of TV, radio broadcasting. The actual solar
storm in 1989 caused power outages in Canada during 9 hours and about 600 million people had experienced a blackout. Such a solar
storm can shorten the GPS satellite’s life span about 5 to 10 years which can resulted in economic loss considering the amount of
multi-billion won. This paper analyzed the influence of recent X—class solar storm occurred on 15th of February about 10:45 this year
that was reached Korea (Bohyun observatory) on 18th of February about 10:30 (01:30 — UTC), and compared with the data before and
after a week. The proton data of 18th of February considered that the solar storm reached on earth showed a fluctuation compared to
the data before and after a week. The positioning results at Daejeon and Seoul of Korea also showed higher positioning error compared
to the data before and after a week results.
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Fig. 1 Flux gate magnetometer results at Bohyun observatory
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Fig. 2 Proton magnetometer results at Bohyun observatory
of Korea

Table 1 Standard deviation of flux gate magnetometer

results (std)
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Fig. 3 IGS rapid ionospheric TEC results of Korea
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Fig. 4 Pseudorange error results at Daejeon (left) and Seoul

(right) of Korea
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Table 2 Standard deviation of positioning error results
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