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Tab.1 Prediction Accuracy Statistics of Background Values of Four Methods

MARCM ARMA #i17 IQR RSN RREZS

HB A/TECU ¢/TECU P/%  A/TECU o/TECU P/% A/TECU ¢/TECU P/% A/TECU ¢/TECU P /%
2013-02-21 —0.61 1.47  90.55 1.25 1.18  89.96 1.99  0.87  87.70 2.06 1.05  87.55
2013-02-22 0.54 1.43  90.86 2.05 1.69  82.73 2.09 1.22  84.87 2,13 1.14  85.13
2013-02-23 0.12  1.56  90.85 2.57  1.09  83.48 2.82  2.21  83.91 2.79  2.24  83.77
2013-02-24 —0.77 1.48  90.95 2,02 1.73  81.68 2.13  0.87  85.77 2.11  0.81  86.01
2013-02-25 0.29 1.65 89.48 1.89  1.63  82.90 2.04  0.92  86.81 2.05 0.94  86.65
2013-02-26 —0.61 2.51  88.04 0.31 3.00  82.01 0.82 1.08  92.17 0.87 1.11  91.44
2013-02-27 —0.28 2.67  86.59 0.81 2.83  82.91 1.11  1.54  89.86 1,19 1.44  89.41
2013-02-28 —0.59  1.92  90.92 —0.41 2.07  91.10 —0.21 0.80 95.86  —0.18 0.58  96.95
FHE —0.24 1.84  89.78 1.31  1.90  84.60 1.60 1.19  88.37 1.63 1.16  88.36

R2 AMBEBRMEAESXBALET/ 7

Tab. 2 Percentage Statistics of Forecast Residual Classification of Four Methods/ %

Y} 5% 2% 534/ TECU

ik [a]<3.0 3.0 |A]<4.0 4.0<|A|<5.0 5.0< |Aal<6.0 |Aa]>6.0
MARCM 91.67 3.13 4.16 1.04 0
ARMA fi%1 72.92 14. 58 10. 42 2.08 0
IQR 84.37 10. 42 3.13 0 2.08
B O 85. 42 10. 42 2.08 1.04 1.04
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e BUAL 5B ] 2013-04-20 T 08:02:46 W E L. N T 564047 . S8 iy i 5 ff g it 5 it

DU I 48 HE 22 T 1 B Mw7. 0 g% (RZ 30, 3° (UT=LT—98),
N.103. 0°E, B IK 13 km) A A58 % 4 . 2 HL 2013~ B 3 g5t 7 IR AT 15 d SR g R 3R
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Fig.3  The Fy, ; Index, DST Index and Kp Index in
April 5 to April 20, 2013
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Fig.4  Detection Results of Three Methods
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Fig.5 Detection Results of MARCM and IQR
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Fig. 6 Distribution of Anomalies Detected by Multi-scale
ARMA Residual Correction Model
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Multi-Scale ARMA Residual Correction Model for Detecting
Pre-earthquake Ionospheric Anomalies

TANG Jun"?® MAQO Wen fei®

1 School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China
2 School of Geodesy and Geomatics, East China University of Technology, Nanchang 330013, China
3 State Key Laboratory of Geodesy and Earth’s Dynamics, Institute of Geodesy and Geophysics, Chinese Academy of Sciences,

Wuhan 430077, China

Abstract: To improve the prediction accuracy of the background values of the ionospheric total elec-
tronic content (TEC) disturbance, we have proposed multi-scale autoregressive moving average (ARMA)
residual correction model (MARCM) by comparing the precision of this method, ARMA model, inter
quartile range(IQR)and sliding window method in predicting the ionospheric total electronic content
reference background values. The results show that the average relative accuracy of TEC background
value predicted by MARCM is 89. 78 %, which is higher than the ARMA model, IQR and sliding win-
dow method with values of 5.18% ., 1.41% and 1. 42% respectively and show that the percentage of
absolute residual values less than or equal to 3. 0 TECU predicted by MARCM is 91. 67 % , significant-
ly better than the other three methods, It is demorstrated that using MARCM to detect pre-earth-
quake ionospheric anomalies is feasible. We use this method to detect pre-earthquake ionospheric a-
nomalies of the earthquake happened in Lushan on April 20, 2013, and prove the effectiveness of the
proposed method. The results show that obviously ionospheric positive anomalies on 9 and 13 days be-
fore the earthquake and apparently ionospheric negative anomalies on 1 to 4 days before the earth-
quake, are most likely to be caused by the earthquake. And positive anomalies mainly emerge in the
08:00 UT to 10:00 UT, the negative anomalies are mainly concentrated in 00:;00 UT to 14:00 UT
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