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Ionospheric f,F, reconstruction and its application

to the short-term forecasting in China region
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Abstract The CRI based Kriging method has been proposed for reconstruction of ionospheric f,F, in China
region. In this method the regional variate is adopted as the relative difference between the estimated and the
CRI modeled values of f,F, . Introducing the ionospheric distance the regional ionospheric reconstruction can be
realized by using the Kriging method. The CRI based Kriging method would improve the accuracy and stability
in the regional ionospheric reconstruction as compared with the straight f,F, reconstruction. Based on the
systematic measurements of the Chinese lonosounde Network computer simulations of the ionospheric
reconstruction have been done for different solar activity years months and hours which give the estimates of

the reconstruction accuracy in China region. This method combined with the autocorrelation method for single
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station will practise the short-term forecasting of f,F, in China region.

Keywords lonospheric reconstruction lonospheric forecasting Kriging method China reference ionosphere
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1 i 2 8 Table 1 Geographic coordinates of the ionospheric vertical
° M = i sounding stations in China
2.3 15 °N °E
HAK 20.0 110.3
GAZ 23.1 113.3
CHQ 29.4 106.5
LHS 29.6 91.1
sz LAZ 36.0 103.9
’ BEJ 39.9 116.4
CRI - CRI URM 43.8 87.7
60 ~ CHC 43.9 125.4
MAZ 49.6 117.4
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Table 2 Reconstruction errors of f,F, for different methods
Method HAK GAZ CHQ LHS LAZ BEJ URM CHC MAZ o
Reconstruction errors  unit 0.1 MHz
(DRDF 22.8 18.8 11.3 12.0 6.0 7.9 8.7 9.9 8.5 12.9
@DF 21.9 19.3 11.8 11.4 6.6 8.0 9.8 10.2 8.7 12.9
®f,F, 20.8 19.1 11.8 14.4 8.3 8.6 14.0 18.8 14.5 15.1
DRI2 23.2 18.4 10.7 14.8 7.1 8.5 10.4 15.3 14.2 14.4
Reconstruction relative errors unit %
(DRDF 30.3 24.9 16.1 18.6 9.6 12.5 15.8 14.3 12.3 18.2
@DF 28.9 25.6 16.9 19.0 11.2 13.0 18.0 15.6 13.7 18.8
Qf,F, 28.0 24.9 17.8 30.1 14.2 16.2 26.4 28.9 26.6 24.3
DR12 31.3 23.7 14.2 31.3 11.9 14.9 17.2 21.8 27.3 22.6
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Table 3.1 Reconstruction errors of f,F, for the CRI based Kriging method in 1996
Time HAK GAZ CHQ LAZ BEJ URM CHC MAZ o
Reconstruction errors unit 0.1 MHz
1996.03 18.9 15.5 9.7 5.9 6.5 6.0 6.0 4.8 10.4
1996.06 12.9 11.5 8.4 5.4 3.9 5.4 4.5 4.6 7.8
1996.09 18.4 16.0 10.6 5.8 5.6 6.0 7.5 7.2 10.7
1996.12 15.1 13.0 9.5 6.0 5.1 6.0 6.2 5.4 9.0
Reconstruction relative errors unit %
1996.03 32.5 27.9 16.5 12.1 16.0 13.9 13.4 11.5 19.4
1996.06 21.1 19.1 15.4 10.2 7.9 11.2 9.1 9.3 13.7
1996.09 31.8 28.1 18.2 11.6 11.5 13.1 16.4 15.2 19.6
1996.12 22.9 23.3 20.3 13.1 12.4 15.1 15.4 14.3 17.6
3.2  CRI JoFs 2000
Table 3.2 Reconstruction errors of /,F, for the CRI based Kriging method in 2000
Time HAK GAZ CHQ LHS LAZ BEJ URM CHC MAZ o
Reconstruction errors unit 0.1 MHz
2000.03 32.8 28.0 16.5 27.5 10.1 8.6 15.2 10.2 18.3 19.6
2000.06 12.8 12.0 8.2 10.8 6.8 6.9 9.3 8.7 9.4 9.6
2000.09 19.9 17.8 11.6 12.3 6.5 6.6 10.7 7.1 7.1 12.0
2000.12 22.8 18.8 11.3 12.0 6.0 7.9 8.7 9.9 8.5 12.9
Reconstruction relative errors unit %
2000.03 24.6 21.8 15.9 28.3 12.8 10.2 15.3 12.3 10.3 17.9
2000.06 12.4 11.7 8.4 11.7 7.5 8.1 10.9 11.2 12.8 10.7
2000.09 17.7 16.8 12.4 14.6 7.5 8.0 14.6 9.5 9.7 12.8
2000.12 30.3 24.9 16.1 18.6 9.6 12.5 15.8 14.3 12.3 18.2
55N —= ;
50°N —f // 06.3/)
45°N + S 7,58
40°N - (" 059
4 35°N - R =58 .
3N - \"* e
i1 25°N - YRR —’T-——?__
: WwNE @
T0°E Sﬂ;E QO;E IO{I]C'E LI0°E  120°E IS{IJ°E
foE
16 3 f5 1
1 1996 12 1  1400BST
£F, Fig. 3 Contour lines of f,F, for one hour ahead
predictions at 1400BST on 1st Dec. 1996
1 24
2 1ok CRI 1300BST 4
o . F, 1
3 2 AR
foF 1
1996 12 1 1400BST 12 1



2 1B 305
4.2
0.8~1.3 MHz
7
8 2000 12 1.8~2.4 MHz
1
4 1 2000 12 0.1 MHz
Table 4 Prediction errors of f,F, at different stations for one hour ahead regional prediction in Dec. 2000 unit 0.1 MHz
LT HAK GAZ CHQ LHS LAZ BEJ URM CHC MAZ c
0 29.1 18.4 8.6 9.5 3.3 2.9 7.4 3.9 4.1 12.7
1 29.9 18.5 7.3 8.2 3.4 2.3 5.4 4.6 3.6 12.6
2 23.3 20.5 6.7 6.6 3.0 3.1 4.7 3.9 3.5 11.2
3 24.6 20.0 9.2 6.0 3.1 2.8 5.4 4.0 3.7 11.6
4 19.0 16.9 7.1 7.2 3.7 3.5 6.7 4.2 4.9 9.8
5 15.7 15.0 7.3 6.2 3.3 3.7 6.4 4.7 5.1 8.7
6 16.1 19.1 4.3 8.7 2.7 3.7 7.8 11.7 8.5 10.6
7 29.6 23.4 7.3 10.2 4.3 11.7 6.0 14.6 5.1 14.9
8 22.1 15.6 12.5 9.1 5.7 12.0 6.3 15.9 5.8 12.8
9 16.1 17.0 12.1 5.4 6.6 10.6 5.2 10.1 13.5 11.5
10 21.2 16.0 12.0 8.3 9.0 9.7 6.7 25.0 15.3 14.9
11 18.8 14.2 9.9 15.0 8.6 11.6 9.9 16.3 12.1 13.3
12 14.9 12.5 10.2 11.0 7.0 8.7 9.9 15.2 11.5 11.5
13 14.6 16.9 12.8 10.9 6.6 6.7 7.7 10.7 9.8 11.3
14 12.7 15.7 14.1 11.7 5.8 8.5 9.1 9.2 10.3 11.2
15 13.3 13.5 12.9 13.0 7.4 8.9 8.7 11.6 8.0 11.1
16 13.8 11.0 10.2 17.0 6.2 9.3 9.2 12.6 7.4 11.2
17 11.0 10.2 12.8 18.1 6.3 7.1 10.3 9.1 5.4 10.7
18 12.6 9.7 15.7 16.8 6.6 11.7 10.1 9.9 9.4 11.8
19 18.1 10.8 16.9 14.5 9.1 8.0 9.2 8.1 6.4 11.9
20 20.7 12.3 14.5 22.8 7.3 5.6 10.5 5.8 5.3 13.2
21 31.1 20.1 18.7 13.2 7.0 5.6 12.7 5.2 5.6 15.6
22 47.3 31.0 19.2 11.3 5.2 4.6 9.9 4.3 4.0 20.8
23 41.5 23.1 13.8 10.7 4.5 3.0 7.6 3.7 4.0 17.2
23.4 17.4 12.1 12.1 6.0 7.6 8.3 10.7 7.9 12.8
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