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In this study, we begin by presenting an overview of the methodology behind existing empirical ionospheric
electron density models, including the E-CHAIM and International Reference Ionosphere (IRI). Several lim-
itations have been identified in the methodology used to parameterize the IRI (Themens et al., 2014, 2016,
and 2017a), particularly in its application at high latitudes. Using these validation studies to inform the ap-
proach used in E-CHAIM, we managed to avoid several of the IRI’s short comings and have demonstrated
substantial quantitative improvements in performance over the IRI (Themens et al., 2017b, and 2018). We will
here explore those improvements and examine the limits of empirical approaches in their ability to represent
“weather-like” time scales. To this end, we have manual scaled a year of ionosonde data from several Canadian
High Arctic Ionospheric Network (CHAIN) ionosondes and will assess the representativeness of climatologies
at high latitudes. In so doing, we will demonstrate that, while empirical models struggle appreciably in the
representation of smaller time scales (two hours or less), it is well within their capacity to capture variabili-
ties on 2-7 day timescales using measured geomagnetic indices as drivers. We also demonstrate that in the
absence of a storm-time correction, empirical models may exhibit biases in their representation of monthly
median variability at high latitudes due to the dominance of negative storm responses in these regions.
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