0254-6124/2022/42(1)-0082-09  Chin. J. Space Sci. — ZRAFFHR

WU Jiayan, ZHEN Weimin, OU Ming, YU Xiao, CHEN Longjiang. A Characterization Method of Global Ionospheric Irregularities Activities Based on
GNSS Data (in Chinese). Chinese Journal of Space Science, 2022, 42(1): 82-90. DOI:10.11728/cjss2022.01.201009088

—MET GNSS HHERIEIKEEE AN
EMIEERIETTE

e 1,2 1 1
K e IR B
\ 1 o 1
wOB PR &L
(P E BRI FR 266107)
(M PRI B AR E R SRS FH 266107)

W OE AR GNSS ( Global Navigation Satellite System ) FCHE#EATHL B 2R SN WA Ay A 8, 484 T
—FhEET GNSS R FRAE 2R 22BN 1077k . FIFKRZ) 400 4~ GNSS Hb itk S WmEdE, 5 am 75
# ( Total Electron Content, TEC ) ZE{LRAREZE—ROTI (Rate of TEC Index ) o Kz R &5 RAE ML
SN, A SSERMEE FEGEIE R 1 h A HERE ROTI #E . ROTI HEREEARIUL TR EL TR
HLESZ AR, 2087 2015 4F 3 H A1 B )2 P Fnd i s RIS ROTT MU B, SR RUEE R AN I {4k 3222
OPARAE S ERFMIRER IX Sk, 4710110 ROTT b [l 2t BB AR s i AR 1784k, ROTI HuEIAE— e FR B LBk
AR EAMMNEGER B, TEICEAD E4& 1 TR r 28k ROTI #3454k (Global ROTI index, GROTI),
SIHTEE R TR A X GROTI 5HEHE4L Kp & AE ¥85UFLE RAFIAH G

KBER RFRDESHMAL, BEEAMNAE, BEFHESEREN, SR TITREMMF, SRaEZEh)
PEDES P352

A Characterization Method of Global Ionospheric
Irregularities Activities Based on GNSS Data

WU Jiayan'®  ZHEN Weimin'  OU Ming'

. 1 .. 1
YU Xiao CHEN Longjiang
1(China Research Institute of Radiowave Propagation, Qingdao 266107)

2(National Key Laboratory of Electromagnetic Environment, Qingdao 266107)

Abstract For the problem of how to use GNSS (Global Navigation Satellite System) data to monitor

* EFESUFLTRITE (2018YFF01013700, 2018YFF01013702 ) , 26 & HUAeHFoTifaimi H (315030409 ) - [ i ALK 05T fir
FaE HFRMFZ 3 B ( A131902W03 ) Fh[A¥EBh
2020-10-09 W ZI 5k, 2021-08-01 Y& =R
E-mail: 13047405995@163.com


https://omniweb.gsfc.nasa.gov/form/dx1.html
https://doi.org/10.11728/cjss2022.01.201009088

ERM F —F R T GNSS #IB 045k w 5 B RALN 4475 3 R AR %

ionospheric disturbance, this paper proposes a method for characterizing global ionospheric disturbances
based on GNSS data. This article uses GNSS (Global Navigation Satellite System) observations of
approximately 400 ground stations to calculate the standard deviation of the rate of change of TEC
(Total Electron Content)-ROTI (Rate of TEC Index, ROTI), as an ionospheric disturbance observation
and projected onto a grid of latitude and longitude to form a 1-hour resolution ROTI map. ROTI maps
can reflect ionospheric irregularities ranging from several kilometers to tens of kilometers. The article
analyzes the results of ROTI maps when the ionosphere is calm and disturbed during March 2015. And
results show that such large-scale irregularities are mainly distributed in high latitude and low latitude
regions. During a magnetic storm, ROTI maps show changes in numerical values and disturbance areas.
ROTT maps can represent global ionospheric disturbances to a certain extent. On this basis, the index of

Global ROTTI Disturbance (Global ROTI index, GROTTI) is proposed and the analysis results show that
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GROTT in high regions has a good correlation with the geomagnetic index Kp and AF index.
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