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Fine-scale Field-Aligned Currents caused by the lower atmospheric disturbances as
observed by the SWARM above the ionosphere

# Tadashi Aoyama[1]; Toshihiko lyemori[2]; Kunihito Nakanishi[3]
[1] Graduate School of Science, Kyoto Univ.; [2] WDC for Geomagnetism, Kyoto Univ.; [3] Graduate School of Science, Kyoto
Univ

It is reported lately that atmospheric gravity waves generated by meteorological phenomena in the troposphere such as t
phoons and tornadoes, large earthquakes and volcanic eruptions propagate to the mesosphere and thermosphere. We obs
them in various forms(e.g. air glows, ionospheric disturbances such as TEC variations). Nakanishi et al. (2014) analyzed mac
netic survey data of the LEO satellite CHAMP(altitude 300°450 km) and found the small amplitudes magnetic fluctuations with
period around a few tens of seconds along the satellite orbit. They show that the magnetic fluctuations have global and freque
appearnce in low and middle latitude, and were generated by field aligned currents(FACs). Geographical and seasonal depe
dence of the fluctuations exhibits that the atmospheric gravity waves from lower atmosphere propagate to the ionospheric E-laye
and drive dynamo action.

We also discovered that these small scale magnetic fluctuations(0.1°5 nT) are spatial structure of FACs as observed by tt
swarm constellation consisted of three satellites(A,B and C). | showed the evidence that typhoons are one of the origins of th
mnagnetic fluctuations in my master’s thesis by tracing from the CHAMP satellite to the dynamo layer(altitude 110 km) along
the geomagnetic field.

In this presentation, besides the above, we analyze very strong typhoon No.8 which struck the Japanese islands on 6 to 11 Ju
2014, hurricanes in North America and cyclons in Oseania. The three SWARM satellites were launched on 22 November 2013
SW-A and SW-C are in a similar orbital plane (10 seconds latitudinal and 1.4 degrees longitudinal separation) at an inclination o
87.35 degrees and a initial altitude of 462 km. SW-B is at an altitude of 510 km and an inclination of 87.75 degrees. We estimate
the disturbance region of lower atmosphere and longitudinal spatial scale of the FACs by exploiting these characteristic of the
SWARM orbits.

Reference:

Nakanishi, K., lyemori, T., Taira, K., & L&uuml;hr, H. (2014). Global and frequent appearance of small spatial scale field-
aligned currents possibly driven by the lower atmospheric phenomena as observed by the CHAMP satellite in middle and lov
latitudes. Earth, Planets and Space, 66(1), 40. doi:10.1186/1880-5981-66-40

gobOobooooooobOoobooboooooobobooooboboooooooooooooooooboooobooDboonn
O00000O00O0OTECOO0O0O00O0OCOOOOOOOOO0O0OO0OOODOOOOOOOOOOOOODODONakanishi
etal. (20141 LEOO DO CHAMPO OO 3000450kn] 0000 COOOOOOOOOOOCOOCOODOOOOOOOOO
gooooooAdsSnmOCOOOOO0O0O0OOOODOOOOOOOO0OOODODOOOOOOOO0OOOOODDOOO
goooooobooooobooobobooboobooobooboboooobboobbooboobboobDooboobooobDoOoo
Ef00OOQOO0OOOOOOODOOOOODOOOOODOOOO

OO0 20130 1100 ESAODOOOO SWARMOOODABCO 3000000000000 OODOOOOOO
boboooobOobobooooooobooobooboboboboooooooooboobOoboobooooooooboOonn
oooooboooooobooooobooooooboOoooooobooooD CHAMPOODODDODOOODOOOODO EOO
goooooooooobobobooboboooooooboobobobooobooooobobobooobooooooDOoD
oboooboooooogo

Oo0O00ooDD CHAMPOODOODOOOZ20140 70 60100 000D0OOO0O0O0ODOOOOOODODOO 80000
ooooooo0oooooOoo0oooooOb000ooOObO00O0oDOO0O0OOSwW-AD sw-CO 20140 500000000
00140000000000000 8730 0000000000000 0O0O0ODOOOOODODOOOOOOOODOO
ooooboobOoooobooboooobooogoooobo

goood

Nakanishi, K., lyemori, T., Taira, K., & L&uuml;hr, H. (2014). Global and frequent appearance of small spatial scale field-
aligned currents possibly driven by the lower atmospheric phenomena as observed by the CHAMP satellite in middle and lov
latitudes. Earth, Planets and Space, 66(1), 40. doi:10.1186/1880-5981-66-40



