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Abstract The ionospheric Total Electron Content (TEC) is an important parameter for space

weather research and helps to understand the changes of space environment. In this paper, 18 years’

IGS ionospheric TEC grid data from 1999 to 2016 are employed to calculate the ionosphere dis-

turbance over four different areas, including high, middle, mid-low and low magnetic latitude. The

thresholds of the ionosphere disturbance are selected according to the statistic results on different

TEC grid point, and the relationship between ionosphere disturbance and other physical elements,

such as solar activity, geomagnetic latitudes and geomagnetic activities, are studied. The results
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show that the ionosphere disturbances are closely related with the solar activities. The occurrence

rate of TEC disturbance event’s is about 1.79% at lower solar activity, while the rate increases to

10.18% at higher solar activity. The high latitude areas always have higher ionosphere disturbance

rate than other areas. The correlation coefficient between TEC disturbance index of middle and

mid-low magnetic latitude and geomagnetic index Ap are 0.57 and 0.56 respectively. The coefficients

in high and low magnetic latitude are 0.44 and 0.39 respectively. There are different correlations be-

tween ionosphere disturbance of different areas and global geomagnetic index Ap, and using regional

geomagnetic index could help improving the correlations between geomagnetic index and ionospheric

disturbance.

Key words Ionospheric Total Electronic Content (TEC), Ionospheric disturbance,

Geomagnetic activity, Correlation analysis
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Fig. 2 Disturbance of ionosphere in different area and Kp index from 1999 to 2016, (a) shows the Kp index and

(b)∼(e) show the corresponding ionosphere disturbance rate at low, mid-low, middle and high geomagnetic latitude
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Fig. 3 Sun’s activity index F10.7 and ionospheric disturbance from 1999 to 2016
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2002 0.24 0.33 1.13 2.49 4.19

2003 1.84 2.01 2.76 3.57 10.18

2004 1.12 1.04 1.52 2.65 6.33

2005 1.16 1.28 1.57 2.63 6.64

2006 0.51 0.57 0.90 2.04 4.02

2007 0.36 0.39 0.62 2.16 3.53

2008 0.35 0.36 0.44 1.80 2.95

2009 0.13 0.17 0.20 1.29 1.79

2010 0.27 0.26 0.35 1.19 2.07
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Fig. 4 Correlation coefficient of geomagnetic activity index and ionospheric

disturbance in different magnetic latitude
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