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Study on Relativity Analysis of Ionospheric Scintillation
and Geomagnetic Field and Forecasting of Scintillation

Morphology in Mid-low Latitudes Region

LIU Dai-Zhi LI Yi-Hong LU Shi-Kun HOU Wei-Jun XU Bu-Yun
(Rocket Force University of Engineering, Xi'an, 710025, China)

Abstract The relativity of ionospheric scintillation and geomagnetic field is a key scientific problem in iono-
spheric physics and space weather fields. A large number of statistical and physical mechanism research show
that there is a complicate relativity between ionospheric scintillation and geomagnetic field, especially during
magnetic storms. But. how to describe the relativity quantitatively and qualitatively has not been well resolved
yet. This problem also restricts the [orecasting of ionospheric scintillation. Furthermore, the day-to-day varia-
tion of ionospheric scintillation is an important factor causing difficulties of scintillation morphology [orecas-
ting. To study the relativity ol ionospheric seintillation and geomagnetic field using the data mining method.
Based on the joint observation ol ionospheric scintillation and geomagnetic field, the acquired data is deep
mined. Then. combining with physical mechanism, the feature parameters are extracted to establish the rela-
tivity model and describe the relativity of ionospheric scintillation and geomagnetic [ield comprehensively. Fur-
thermore. the spatiotemporal variation of scintillation morphology is deeply studied and modeled {or forecasting

in mid-low latitudes in China. We can not only provide theoretical basis and technical support for space envi-

"HEeMB: HEAARB ARSI AKE (41374154)



ronment monitoring and protection in heater scale, but also can offer reference for deep understanding of evolu-
tion mechanism of ionospheric scintillations and irregularities.
Key Words  lonospheric scintillation Geomagnetic variation field Spatiotemperal relativity analysis  Forca-

sting of scintillation morphology Data mining
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I 0% O Rk A W L R T AT T I DX R X BT S A X 2 NIRRT E
B T, op b (KRR R DA R A s T L B AR A B A/, Basu SN HRE TR VHE/
UHF {55 0 INMREARDIE TR B2 INFRIE A . 45 53 W1 K FH T8 3 &0 4 04 I8 R 5 T K PR 3% 31
fl64F . Muella VARG EPE 7 S350 GPS (NAREUR ST HF5E, RBER R A X B, R4
&A= TEC B84k LA FCAS B 0044 fry 3 88 ok 3 40 22 B AR K. Gwal &P 85T T 42 @ Chiang
Rai 53 (19.57°N, 99.52°E) B AH {7 A1 BE A KR A SAH AL DA B 2 5 £ Bt e B2 TR R 1 U
ZANER ; AHA R BE NIRRT T RS 21 00~22. 00 BHR5R, FEHEKE R
E4E B0, JF B R A A Ap 8804 KiK. Jiao Y 255 Heds 1 7 38 i 46 B L IX 9 H
B2 NERAE 24 K BATE 30 M KA A R4 . Ge it 40 A 4 S 32 BH DA R A8 71 31X — i L v 46
FEd X Yo HAFFER B, WA ENGEZ 2D ERE, HEZRMAOINIE. Karasawa Y
SFUIWESE TR A R X A B 2 IR, KRB H A Yamaguchi #i[X MARISAT TLE 1.5 GHz {§
SRA TR 30 dB Y N KR . TR E RE 7 A i XA FE A A L R R . RS
J2 TR 114 K A 8 RV A IR o 3 R 2 A P (K R b X e 2 IR A T T R R
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T 2 S0 ) 614 v, 5 2 AN R U A 7 A R, 8 2 DA R AR L )2 0 LT 53 ) R ASOBIE A A A,
WA . EANSMEF AT T RE G 5 A A B 3 98 . Basu 58 D000 6 2 L B 2 A
PEA I, AR, SRR H AL, ®EPEIHE, REF EMeYE. S8 FREBMA
FEMEM M A E 20724k, Hitk, Abdu®**, Dabas %' 754 i BB - A H
ML KR R EY e F IR A i 48 s, ARMAGHREES REY & F BRI #MARE
M/EH . Aarons F1 DasGuptat" 3 o {ff FH 25 38 5 36 A 528 )2 (AR50 Ak 249K & AH & A= 69
R (LT) & FFHREFREME, FRGNERKEE. Huang 595 ) F A FH & 4 T
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M E LN, Ma Guanyi 5 AR W 4 B X A9 GPS g 3 2 0 [ 4 7 1 2000 4F
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NAREShSRIEY e F (ESF) 3R 89Z H 222 A AR B0l (o k&, & H 22 ki) 4 3
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(Large Scale Wave Structure, LSWS) 54w EE i —&IEH, =4 ESF & H2Z{k, ¥
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2.4 BEERNHRESR
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