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Temporal variations of horizontal structures of mid-latitude sporadic-E in the evening
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Introduction

Itis reported that a patchy sporadic-E (Es) layer in the mid-latitude region tends to have a NW-SE aligned horizontal structure
However, larger horizontal structures that lie a few hundred kilometers and their time variations have not been reported becau:
of the limited spatial resolution of ground based radars. In this study, we tried to observe the horizontal structures and their time
variations of strong mid-latitude Es over Japan with GPS-TEC method. With "1200 GPS receiving stations operated by GSI, we
measured total electron content (TEC) over Japan to detect Es and its horizontal structure. Because of its high spatial densi
(typical horizontal separations are 15-25 km) and time resolution (regularly sampled every 30 seconds), it is considered to be a
ideal tool to image the horizontal structure and temporal evolution of Es in detail.

We have already reported the results of Es observations with GPS-TEC method. First time we showed the usefulness of GP:
TEC method in Es detection with a case study of 21 May, 2010, over Tokyo, Japan. Next time, we showed the typical E-W
horizontal structures with four different Es over Japan. In this presentation, we are going to report the temporal variations of
large band structures that strong Es show in the local evenings.

Method

We used GPS-TEC method with the GPS data of GEONET provided by GSI (gsi.go.jp). Phase difference (L4) of two mi-
crowave carriers, namely L1 (1.5 GHz) and L2 (1.2 GHz), are converted into slant TEC. We assumed that the vertical TEC
changes in time as a cubic polynomial of time t. The detail of the model fitting procedure is given in Ozeki and Heki [2010].
The vertical TEC anomalies were derived by multiplying the residual slant TEC by the cosine of the incident angle of LOS with
a thin layer at the Es altitudes.

We also used ionosonde data provided by NICT (http://wdc.nict.go.jp/ionogig@er/aindex.html) to examine the critical
frequency and the height of the Es layer.

Results

In the local evenings, Es showed characteristic band structures that elongated in ENE-WSW in multiple cases. The horizontz
structure of Es changed with time, it became E-W aligned keeping the band structure and then it was broken into some individue
parts that aligned in WNW-ESE.

In the case of Es on 14 May 2010, at 17:10 LT, the Es appears at 106 km altitude lying over Japan with the large band structur
aligned in ENE-WSW whose length and width are "350 km and “30 km, respectively. The alignment of the band structure becam:
E-W aligned around 18:00 LT, and then WNW-ESE around 18:10 LT.

In the case of Es on 21 May 2010, similar temporal variations of the horizontal structure of Es are observed. At 17:00 Lt, the
Es lay over Japan with the band structure aligned in ENE-WSW whose length and width are “150 km and “30 km, respectively
The alignment of the band structure became E-W aligned around 17:10 “17:20 LT, and then WNW-ESE around 17:30 LT. In
addition to the time variation of the alignment, the E-W band was observed to be broken into a few smaller structures aligned ir
WNW-ESE, propagating southwestward.

Likewise, the snapshot of the horizontal structure captured on 13 May, 2012, shows similar ENE-WSW aligned structure.

These results suggest that strong Es whose foEs exceed 20 MHz, appearing in the local evenings, can develop the large WN?
ESE band structure.
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