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The equatorial electrojet (EEJ) is a huge eastward current which flows at the dayside equa-
torial region of the Earth’s ionosphere, in a narrow channel (+-3∼5 degrees in latitudinal range).
The EEJ current is observed as an enhanced magnetic variation of the horizontal component
of geomagnetic field at the dayside magnetic dip equator. The main mechanism of EEJ is an
effect of polarization electric field in the E region of the ionosphere at the dip equator caused
by the horizontal magnetic field at the magnetic equator [e.g., Forbes, 1981]. In a recent study,
many researchers show the results which comes to relationship the neutral wind and EEJ [e.g.,
Fang et al., 2008, Aveiro et al., 2009]. However, lack of the long-term comparison analysis of
geomagnetic field and wind data obtained from ground magnetometer and atmospheric radars,
the detailed relationship between the EEJ and neutral wind fluctuations in the mesosphere and
lower thermosphere (MLT) regions has not yet been revealed.

We compared the long-term variation of geomagnetic field data obtained from ground mag-
netometers which belong to MAGDAS managed by International Center for Space Weather
Science and Education, Kyushu University and neutral wind data obtained from medium fre-
quency (MF) radar which operated by Research Institute for Sustainable Humanosphere, Kyoto
University. These instruments were located at the equatorial region. Figure1 shows the map of
instruments which is used in this study.

Fig. 1. Instruments map.

As a result, we found that the relationship between the variations of zonal wind and the
residual-EEJ showed a clear inverse correlation (Figure2). Here, the residual-EEJ is defined as
the deviation from the second order fitting curve between the EUV flux and the EEJ amplitude.
These results suggest that the vertical current (Jz), which is generated by the dynamo action
due to the zonal wind perpendicularly across to the background magnetic field, changes the
Cowling conductivity derived under the condition of Jz=0. This trend is observed in not only
the Asia Pacific region (close to the radar) but also the South Africa region (far from the radar
site).
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Fig. 2. Relationship between the variations of zonal wind and the residual-EEJ observed at
Asian region.

Upper panel shows the EUV flux observed SOHO SEM, second panel shows the residual
EEJ amplitude observed at Davao station, third panel shows the zonal wind velocity observed
at Pameungpeuk station, and the bottom panel shows the meridional wind velocity observed
at Pameungpeuk station. We found that the good relationship between the residual EEJ and
zonal wind variation (red dashed line).

We also performed the frequency analysis to quantitatively define the relationship of zonal
wind and residual-EEJ, and found that both of the neutral wind and residual-EEJ have almost
the same dominant frequency (Figure3). In addition, we perform the comparative analysis with
neutral wind data observed from the satellite, and also found the neutral wind disturbance has
the same dominant frequency around the equatorial region.

Fig. 3. Frequency analysis results between zonal wind and residual-EEJs

In this study, we show the good correlation between the semiannual variation of zonal wind
at mesosphere and lower thermosphere region and residual equatorial electrojet as an observa-
tion result. We concluded that there are some effects upon the electromagnetic environment at
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ionospheric E-layer from the neutral wind, and we observed one of the above effects at magnetic
equator region.
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Ýêâàòîðèàëüíûé ýëåêòðîäæåò (ÝÝÄ) ïðåäñòàâëÿåò ñîáîé îãðîìíûé òîê, êîòîðûé òå-
÷åò â âîñòî÷íîì íàïðàâëåíèè íà äíåâíîé ñòîðîíå ýêâàòîðèàëüíîé îáëàñòè èîíîñôåðû
Çåìëè ïî óçêîìó êàíàëó (±(3 ∼ 5)◦ â øèðîòíîì äèàïàçîíå). Òîê ÝÝÄ ðåãèñòðèðóåò-
ñÿ êàê óñèëåííàÿ ìàãíèòíàÿ âàðèàöèÿ ãîðèçîíòàëüíîé êîìïîíåíòû ãåîìàãíèòíîãî ïîëÿ
íà äíåâíîé ñòîðîíå ìàãíèòíîãî ýêâàòîðà. Îñíîâíîé ìåõàíèçì ÝÝÄ - ýôôåêò ïîëÿðèçî-
âàííîãî ýëåêòðè÷åñêîãî ïîëÿ â Å îáëàñòè èîíîñôåðû íà ìàãíèòíîì ýêâàòîðå, âûçâàííîå
ãîðèçîíòàëüíûì ìàãíèòíûì ïîëåì íà ìàãíèòíîì ýêâàòîðå [íàïðèìåð, Forbes, 1981]. Â
ðåçóëüòàòå íåäàâíèõ èññëåäîâàíèé ìíîãèå ó÷åíûå ãîâîðÿò î ñâÿçè íåéòðàëüíîãî âåòðà è
ÝÝÄ [íàïðèìåð, Fang et al., 2008, Aveiro et al., 2009].Òåì íå ìåíåå, èç-çà îòñóòñòâèÿ äîëãî-
ñðî÷íîãî àíàëèçà ñðàâíåíèÿ äàííûõ ãåîìàãíèòíîãî ïîëÿ è âåòðà, ïîëó÷åííûõ ñ ïîìîùüþ
íàçåìíûõ ìàãíèòîìåòðîâ è àòìîñôåðíûõ ðàäàðîâ, åùå íå áûëà óñòàíîâëåíà òî÷íàÿ ñâÿçü
ìåæäó ÝÝÄ è êîëåáàíèÿìè íåéòðàëüíîãî âåòðà â îáëàñòè ìåçîñôåðû è íèæíåé òåðìîñôå-
ðû (ÌÍÒ). Ìû ñðàâíèëè ìíîãîëåòíèå äàííûå âàðèàöèé ãåîìàãíèòíîãî ïîëÿ, ïîëó÷åííûå
ñ íàçåìíûõ ìàãíèòîìåòðîâ, êîòîðûå ïðèíàäëåæàò ñèñòåìå MAGDAS, óïðàâëÿåìîé Ìåæ-
äóíàðîäíûì Öåíòðîì Íàóê î Êîñìè÷åñêîé ïîãîäå è Îáðàçîâàíèÿ óíèâåðñèòåòà Êþøó, è
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äàííûå ñîëíå÷íîãî âåòðà, ïîëó÷åííûå ñ ïîìîùüþ ðàäàðà ñðåäíåé ÷àñòîòû (Ñ×), êîòî-
ðûé êîíòðîëèðóåò Èññëåäîâàòåëüñêèé Èíñòèòóò Óñòîé÷èâîé Ãóìàíîñôåðû Óíèâåðñèòåòà
Êèîòî. Ýòà àïïàðàòóðà óñòàíîâëåíà â ýêâàòîðèàëüíîé îáëàñòè. Â ðåçóëüòàòå ìû îáíàðó-
æèëè, ÷òî âçàèìîñâÿçü ìåæäó âàðèàöèÿìè çîíàëüíîãî âåòðà è îñòàòî÷íûì ÝÝÄ èìåëà
÷åòêóþ îáðàòíóþ êîððåëÿöèþ. Çäåñü îñòàòî÷íûé ÝÝÄ îïðåäåëÿåòñÿ êàê îòêëîíåíèå îò
ñãëàæèâàþùåé êðèâîé âòîðîãî ïîðÿäêà ìåæäó ïîòîêîì EUV è àìïëèòóäîé ÝÝÄ. Ýòè
ðåçóëüòàòû ïðåäïîëàãàþò, ÷òî âåðòèêàëüíûé òîê (Jz), êîòîðûé ãåíåðèðóåòñÿ äåéñòâèåì
äèíàìî â ðåçóëüòàòå çîíàëüíîãî âåòðà ïåðïåíäèêóëÿðíî ôîíîâîìó ìàãíèòíîìó ïîëþ, ìå-
íÿåò ïðîâîäèìîñòü Êàóëèíêà, ïîëó÷åííîé ïðè óñëîâèè Jz = 0. Ýòà òåíäåíöèÿ íàáëþäàåòñÿ
íå òîëüêî â Àçèàòñêîé ÷àñòè Òèõîîêåàíñêîé çîíû (áëèçêî ê ðàäàðó), à òàêæå â Þæíîé
Àôðèêå (äàëåêî îò ðàäàðà). Ìû òàêæå âûïîëíèëè ÷àñòîòíûé àíàëèç, ÷òîáû ÷èñëåííî
îïðåäåëèòü âçàèìîñâÿçü çîíàëüíîãî âåòðà è îñòàòî÷íîãî ÝÝÄ è îáíàðóæèëè, ÷òî êàê íåé-
òðàëüíûé âåòåð, òàê è îñòàòî÷íûé ÝÝÄ èìåþ ïðàêòè÷åñêè îäíó è òó æå ïðåîáëàäàþùóþ
÷àñòîòó ñ íåáîëüøîé ðàçíèöåé. Ê òîìó æå, ìû âûïîëíèëè ñðàâíèòåëüíûé àíàëèç ñ äàííû-
ìè íåéòðàëüíîãî âåòðà, çàðåãèñòðèðîâàííûìè íà ñïóòíèêå è îáíàðóæèëè, ÷òî âîçìóùåíèå
íåéòðàëüíîãî âåòðà èìååò ïî÷òè îäíó è òó æå ïðåîáëàäàþùóþ ÷àñòîòó â ýêâàòîðèàëüíîé
îáëàñòè.
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