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Investigation of wintertime sporadic E layer intensification in 2009 using
COSMIC-1 and GAIA data
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This study investigated the generation mechanisms of wintertime sporadic E layer intensification (WEsLI) occurring
primarily in February 2009. It is known that EsLI shows the minimum in winter. EsLs are formed by vertical ion convergence
(VIC) driven by winds, and thus, EsLI variations relate to VIC variations. Our recent simulation demonstrated that SW2 tidal
amplification can cause WEsLI at mid-latitudes. However, the simulation was performed only in the mid-latitude ionosphere.
The global distribution of WEsLI and its driver is not fully understood.

In this presentation, we investigated the global distribution of WEsLI using FORMOSAT-3/COSMIC in 2009-2011.
Moreover, a comparison between the observed WEsLI distribution and simulated VIC distribution was conducted to reveal
the generation mechanism of WEsLI in 2009. The VIC was calculated from GAIA (Ground-to-topside model of Atmosphere
and Ionosphere for Aeronomy) data. WEsLI in 2009 occurred at the latitudes of 10-40 degrees N between 90 degrees E and
140 degrees W and the latitudes of 0-20 degrees N between 80 degrees W and 120 degrees W. WEsLI in the central and
western Pacific areas was evident. The observed WEsLI distribution resembled the VIC distribution driven by SW2, DW1,
DE2, and DE3 tides between 12 and 18 LT at 100-120 km altitudes. SW2 and DE3 tidal amplification controlled primarily
the WEsLI in 2009. We will discuss the mechanisms of tidal amplifications in the presentation.
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