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Statistical study on correlation between geomagnetic storms and
ionospheric total electric content disturbance
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Abstract: The correlation between ionospheric and geomagnetic variations during the geomagnetic storms was studied
statistically. The geomagnetic data and ionospheric total electric content (TEC) data were observed in mid-latitude area
from 1996 to 2004. The occurrence rate of TEC disturbance, the time of magnetic storms and TEC disturbance appearing,
the correlation between magnetic disturbance intense and TEC disturbance occurrence rate, and the correlations among
the seasons and local time (LT) of magnetic disturbance and TEC disturbance were analyzed. The results show that the
TEC disturbance occurrence rate during magnetic storms is 99.1%, in which TEC disturbance occurring earlier than
magnetic storm is 71.4%, and later than magnetic storm is 27.7%. The correlation coefficient between sudden commence
magnetic storm and leading-forward TEC disturbance is 80%, the correlation coefficient between negative phase TEC
disturbance and the leading-forward TEC disturbance is 100%. The occurrence rate of TEC disturbance of middle strong
(MS) storms and strong storms is 100%. The occurrence rate of magnetic storms and TEC disturbance is the highest in
autumn and the lowest in spring. The annual times correlation coefficient between magnetic storms and TEC disturbance
is 0.763 2, and the daily times correlation coefficient is 0.739 9.
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Fig. 1 TEC disturbance occurrence frequency percentage out
of geomagnetic storms with different intense (Horizontal axis:
1—TEC small storm; 2—TEC median storm; 3—TEC strong
storm; 4—TEC severe strong storm; 5S—TEC positive phase
storm; 6—TEC negative phase storm; 7—TEC positive phase
and negative phase storm; 8—TEC time leading-forward storm;

9—TEC time lag storm)
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Fig. 2 Annual variations of geomagnetic storms number with different types
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Table 6 Occurrence frequency statistic of geomagnetic storms in different seasons
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Fig. 3 Annual variations of TEC disturbance number with different types
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Table 7 Occurrence frequency statistic of different types TEC disturbance in different seasons
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Table 9 Correspondence table of different types of geomagnetic storms and TEC disturbance with annual variation correlation

coefficient over 0.8
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Fig. 4 Daily variation curves of geomagnetic storms number with different types
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Fig. 5 Daily variations of TEC disturbance number with different types
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Table 10

geomagnetic storms and TEC disturbance with daily variation

Correspondence table of different types of
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