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The electric field is a major driver of low latitude ionospheric dynamics. Quantifying the 
impact of the storm time electric fields on redistributing the low latitude ionospheric plasma 
has been challenging, mostly because of the degree of variability in the storm time electric 
fields, which tends to make it difficult to interpret the individual observations. Two sources of 
the storm time electric fields have been understood, prompt penetration and disturbance 
dynamo. However, their roles and relative contribution in the low latitude ionosphere 
throughout different phases of magnetically disturbed periods are yet to be separated. We 
have developed a self-consistent first-principles model that accounts for the two sources of 
the storm time electric fields. Modeling of the storm time electric fields requires, as a first 
ingredient, the field-aligned currents that connect the magnetosphere and ionosphere and that 
are responsible for the penetration and shielding processes. The second set of ingredients is 
the global ionospheric conductivity and neutral winds that are responsible for the disturbance 
dynamo. By including both processes of prompt penetration and disturbance dynamo into the 
model, the storm time electric fields are reproduced in reasonable agreement with 
observations. 
In this paper, we will demonstrate that our model can help us identify the two sources of the 
storm time electric fields when interpreting the observations. Furthermore, we will attempt to 
quantify the impact of the storm time electric fields on restructuring the low latitude 
ionosphere and thermosphere, by taking into consideration the time scales, magnitudes and 
the relative importance of prompt penetration and disturbance dynamo. 
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