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Abstract; The recent researches revealed there is some relationship of anomalous signals observed by DEMETER satellite
sensors with seismic abnormalities. Since ionosphere is affected heavily by solar radiation and earth magnetic field,only after re-
moving those background signals the true abnormalities related to seismic activities can be obtained. So,it is essential to estab-
lish a background field reflecting the changes of various features in ionosphere. This paper presents an advanced time-series a-
nalysis approach to modeling the background filed of ionosphere ion temperature(Ti) using DEMETER earth observation data-
set. First, we analyzed the relations between the satellite repeat cycle and modeling grid size,and determined to prepare time-se-
ries Ti data with an 14-days interval and falling within a box of 1. 75°X 1. 75°centered at a particular geographic location. Then,
the ARIMA model (Seasonal Autoregressive Integrated Moving Average) was adopted to model the background field of iono-
sphere Ti by concerning on the periodic changes of Ti values in time-series dataset. Finally, the observation data of 2006 —2009
was used to calibrate and validate the ARIMA model,and the results show that the proposed time-series model could well pre-
dict the changes of Ti in future and give a high-quality background filed of ionosphere Ti.
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. . 2006 2008
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38° DEMETER .
1°~2° 0.25°%, 38°,  20°
. 18
.1 1.5°~2°
20 .
,ARIMA
0.3, 2 2° .
1.5° 1.75°
ARIMA .
1.75° 14. 28
1 DEMETER
(@) (G
Lon Lat 1° 1.25° 1.5° 1.75° 2.0°
—170 38 33.45 | 25.58 | 19.20 | 14.72 13. 44
—150 38 35.38 | 28.15 | 21.22 | 15.06 | 12.94
—130 38 38.92 | 26.31 | 21.48 | 15.06 | 12.25
—110 38 32.17 | 25.90 | 17.57 | 14.00 | 11.85
—90 38 46.73 | 24.48 | 17.54 | 12.98 | 10.95
—70 38 59.75 | 32.10 | 21.83 | 15.55 11.47
—50 38 67.00 | 32.39 | 21.28 | 12.73 | 10.25
—30 38 55.45 | 35.58 | 19.49 | 13.24 | 10.32
—10 38 95.94 | 41.56 | 23.67 | 13.44 10. 23
10 38 64.50 | 33.40 | 17.00 | 11.45 9.58
30 38 44,62 | 31.28 | 20.70 | 14.82 | 11.20
50 38 86.17 | 36.22 | 18.69 | 13.31 11. 11
70 38 33.70 | 23.76 | 19.76 | 14.66 | 11.42
90 38 36.78 | 23.56 | 19.66 | 15.39 | 12.56
110 38 38.10 | 30.44 | 18.83 | 14.82 | 12.74
130 38 37.53 | 22.62 | 18.10 | 15.03 | 13.48
150 38 32.56 | 23.59 | 20.51 | 15.01 12.74
170 38 55.86 | 31.40 | 19.95 | 15.72 | 14.32
49.70 | 29.35 | 19.80 | 14.28 | 11.83
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2 (2)
) x, |
T
Lon | Lat | 1° | 1.25° | 1.5° | 1.75° | 2.0° = Do, oo, — )
[ T
—170 | 38 | 0.143 | 0.243 | 0.126 | 0.256 | 0.324 2,:1 (x, — )
—150 | 38 | 0.126 | 0.226 | 0.148 | 0.150 | 0.319
—130| 38 0.181 | 0.281 | 0.236 | 0.262 | 0.462 (Auto-Correlation-Figure, ACF),
—110| 38 | 0.116 | 0.216 | 0.225 | 0.246 | 0. 386 , So
—90 | 38 | 0.120 | 0.220 | 0.239 | 0.257 | 0.461 (3)
—70 | 38 | 0.208 | 0.308 | 0.478 | 0.237 |0.222 ’
/ 9d P D H
—50 | 38 | 0.163 | 0.136 | 0.250 | 0.238 | 0.231 -+ (pdiq.P.D.Q)
—30 | 38 |o0.122 | 0.222 | 0.163 | 0.224 | 0.326 °
—10 | 38 | o0.121 | 0.221 | 0.213 | 0.391 | 0.248
10 38 | 0.124 | 0.224 | 0.153 | 0.292 | 0.336 3
30 38 | 0.126 | 0.226 | 0.242 | 0.248 | 0.125 3.1
50 38 | 0.186 | 0.286 | 0.230 | 0.256 | 0.339 D
70 38 | 0.161 | 0.261 | 0.139 | 0.243 | 0.478
90 38 | 0.122 | 0.222 | 0.184 | 0.156 | 0.250 ; ,
110 38 | 0.131 | 0.231 | 0.169 | 0.250 | 0.363 ( 113", 319 3
L75°X1.75°
130 38 | 0.126 | 0.226 | 0.141 | 0.262 | 0.213 ° 1.75°X1.75
DEMETER [, 2006
150 38 | 0.148 | 0.248 | 0.142 | 0.246 | 0353
2008 s 2.2
170 38 | 0.136 | 0.137 | 0.140 | 0.257 | 0.442 .
. Ti ( ) 3
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4
Ti 2 4 6 8 10 12 14 16
1603. 8 1544. 8 1596. 4 1541. 3 1519.5 1487.7 1451.5 1360. 3
1571 1554 1531.8 1544. 3 1455. 1 1463. 9 1420. 3 1365.5
1431. 4 1337.1 1341 1245.9 1188. 8 1125. 2 1059. 8 941.3
1776. 3 1752.6 1851. 8 1836. 8 1850. 1 1850. 2 1843.3 1779. 3
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