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ABSTRACT

The Nuri rocket developed by South Korea was launched at approximately 07:00 UT on June 21, 2022. We use GPS observations
obtained from the Korean GNSS network to analyze ionospheric total electron content (TEC) disturbances induced by the
2022 Nuri rocket launch. TEC disturbances are observed south over South Korea 4-5 min after the rocket launch. In addition,
the maximum depletion in the vertical TEC shows approximately 8 TEC units (TECU). We also compute a horizontal velocity
from initial ionospheric disturbances triggered by the 2022 Nuri rocket launch. Its velocity is about 1.4 km/s. It may be related
to the rocket’s flight trajectory at the observation time of the ionospheric TEC disturbance.
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2. TEC ESTIMATION
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A1%I5E 407]2] GNSS 7|&E=& o] &37ict ZH2te] 7|E =l o]
Srule PEARE 24T & 9l 27 GNSS 441719} o
Ul gatEo] ol 2|2 R F GNSS 7|20
A BEE A2E Feiel Telsla glow, AAzk B 53
2|2 GNSS 2Zt5. & A FshaL ook & Aol FEA PR
Aol AFSHE RINEX B419] 2 BEAES AHg e
o]5Futa GNSS 4155 o] &allA] |52 TECE F43}
=P e oy oy E3oA] AJfE St (Mannucci et al.
1998, Jakowski et al. 1999, Otsuka et al. 2002). o|&Ful4 L=
AA5e A Fe] AAAE AASHAY, Wit & 2] F<] TEC
£ Arslod) A1 4 ek
HelZ o] TECE 4] ()3} Zo] o] 5574 BExel
‘Geometry—free’ 418 Z3to]| olaf] AAFEIT) (Cai et al. 2013).
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3. TEC ANALYSIS
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Fig. 2. The variation of the Dst and Kp indices from June 1 to June 30, 2022.
The red square represents the launch day of the 2022 Nuri rocket.
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Fig. 3. The IPP trajectories of GPS PRN 19 for 3 hours (5~8 UT) on 21 June
2022. The IPPs are calculated assuming an ionospheric shell height of 300
km. The small triangles indicate the location of the GNSS reference stations.
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The red star represents the launch site of the 2022 Nuri rocket.
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Fig. 4. Vertical TEC time series derived from the GNSS reference stations on
June 21, 2022. TEC changes are obtained with the GPS PRN 19 satellite. The
vertical blue-line indicates the onset time of the Nuri rocket. The red-line
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Fig. 5. Detrended TEC maps at 6 epochs from June 21 07:04:00 UT (a) to 07:06:30 UT (f) produced from the ground-based GPS observations in South Korea.
lonospheric TEC disturbances are observed ~4.5 minutes after the launch (07:00 UT) of Nuri rocket. The launch site is marked by the red star.
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Fig. 6. The distance-time diagram of DTEC changes for ionospheric
disturbances. The dashed-line denotes the velocity of the Nuri rocket in the
horizontal direction.
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