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Spatial structure of midlatitude sporadic-E with GPS total electron content observations

# Jun Maeda[1]; Kosuke Heki[1]
[1] Hokkaido Univ.

Spatial structures of mid-latitude sporadic E are studied by GPS total electron content (TEC) observations, using a dens
network of GPS receivers in Japan. With this GPS-TEC observation, sporadic E with foEs higher than 16 MHz can be detecte
as a positive TEC anomaly [Maeda and Heki, 2014]. A dense array of GPS receiving stations in Japan enables to image horizont
shapes of sporadic E by plotting vertical TEC anomalies on a map. Such TEC maps revealed that sporadic E over Japan ha:s
common shape which is elongated in the east-west direction with typical length and width of 200 km and 20 km, respectively,
regardless of occurrence latitudes. Directions of elongation and those of propagation show clear perpendicularity, e.g., an ea:
west aligned structure prefers to propagate southward or northward. Propagation speeds are distributed in the range of “40-
m/s, which are consistent with the speed of neutral winds at an altitude of a sporadic E layer.

We also observed smaller-scale structures by analyzing raw slant TEC time series with typical spatial resolution of "2 km.
The results show that plasma patches are quasi-periodically located in a horizontal plane in the east-west direction, as well
in the north-south direction regarding propagating sporadic E. Gradient-drift instability is one of the possible mechanisms tha
would create quasi-periodic (QP) structure in trailing edges of propagating sporadic E. On the other hand, QP structure in th
east-west direction is assumed to be generated by a different mechanism such as shear instability in the neutral atmosphere, €
Kelvin-Helmholtz instability, or other plasma instabilities. In conclusion, at least two different mechanisms are involved in the
formation of QP structures in the east-west and north-south sections.
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