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at Syowa(2)

ooo*0oo0o00Yoooothooo?,ooot
EJIRI, Mitsumud*, NAKAMURA, Takuji', SUZUKI, Hidehikd', ABO, Makotd?, TSUTSUMI, Masaki

l00000O00,?0000000000000000
I'National Institute of Polar Researcgystem Design, Tokyo Metropolitan University

oboooooobOoboboobooooobOobOobooobooooooobOoboboobooooooobOoboooboon
ooooOoobbooboooboooboobooboob0oobOOoobOOooobOOoobOOoOoobooboooboooooo
uoboobooobooboobooooboobobooooboooooooboooboooobooobooobooOoooboooobooon
00020110 100000000 (69°S,3° E) 0000000000 ODOOOO0DO2000000000011000
goboooo1nsgooobobooooooobooooboooooobobooooooboobooooboooDobDobn
coooobOoz201igoooogooooogooooo0o0—0O0o00oboobo00ooo0ooooDObooobDbooOoooDo
0000000 4-20knJ 000000000 OCOCODOOOO0O0OOODOOOOOOODOCOOOOOOOOOOOOOO
oboooboooboobooobooooboobooooboobooobooboooobobooboooboOoboooboo
0005-8000000000000000O0O0OO 4045kmMI00O000OOOO3400009000000000ODO
ooooboooogoooon

o0o000:0000,00000,00,00000000,00
Keywords: middle atmosphere, atmospheric gravity wave, Antarctica, Reyleigh lidar, temperature

1/1



Japan Geoscience Union Meeting 2012 < ,
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“‘P““

Geoscience
Union

PEM32-02 O 0:201A 00:50 230 09:15-09:30

0000000000000000000000000000o00 o
Initial results of daytime observation using an etalon for the Antarctic Rayleigh lidar (1)
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Study of mid-latitude ionospheric convection with SuperDARN Hokkaido radar
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Variations in tweek reflection height observed at Kagoshima during magnetic storms
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Variations of the D- and lower E-region ionosphere at middle and low latitudes associated with magnetic storms have beel
investigated using satellites and ground VLF signals. Kikuchi and Evans (1989) reported unusual enhancements of energet
electron fluxes over Japan at L = 1.3 during a large magnetic storm based on NOAA-6 satellite data. Araki (1974) reportec
that the phase of trans-equatorial VLF signals from a transmitter changed anomalously at night during the main phase of twi
large magnetic storms. Peter and Inan (2004) reported that the occurrence rates of lightning-induced electron precipitation (LEF
events depend on geomagnetic activities. Ohya et al. (2006) reported the response of the nighttime D-region ionosphere
the great magnetic storm of 2?12 October 2000. The tweek reflection height significantly decreased by approximately 10 km &
15:50?16:50 UT on 2 October and at 12:50 UT on 3 October in the beginning of the storm. However, the response of the D-regio
during magnetic storms has not sufficiently known yet. In this study, we investigate variations in tweek reflection height during
several storms observed at Kagoshima over 35 years from 1976 to 2011. The descent (rise) of the reflection height correspon
to increase (decrease) in electron density in the ionospheric D- and lower E-regions. The variations in the tweek reflection heigt
observed at Kagoshima during magnetic storms correspond to the variations in electron density at low and middle latitudes in th
lower ionosphere. For example, during a magnetic storm of 26 August- 6 September, 1978 (the peak of Dst index: -226 nT), th
hourly tweek reflection height suddenly fell by about 5 km several times during the storm recovery phase. In the presentation
we show variations of in the tweek reflection height during several magnetic storms.
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Global distribution of magnetic fluctuations in middle and low latitudes as observed by

CHAMP satellite and their origin
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Four minutes acoustic resonance detected above the epicenter of the 2011 Tohoku ear
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Total electron content (TEC) oscillation in four minutes period was observed above the epicenter after the M9.0 Tohoku earth:
guake on March 11, 2011. It was observed by a GPS receiver array after the earthquake for four hours in the vicinity of the
epicenter. The frequency of the dominant mode of the oscillation was 4.5mHz, 222 seconds of period, while there were minol
oscillations whose frequency were 3.7mHz and 5.3mHz. These periods are consistent with the periods of the acoustic resonan
between the ground surface and the lower thermosphere, predicted by a numerical model. The amplitude of the TEC oscillatio
showed gradual change of the amplitude. This would be generated by the beat of two modes of the resonance. The reflectic
height of the acoustic wave is considered around 100km altitude. The TEC oscillation would be caused by the acoustic wav
that leaked from the reflection layer vertically. The two-dimensional distributions of TEC variations generated by this resonance
showed wave frontal structures that stretched from northwest to southeast, and traveled to the southwest direction. These strt
tures cannot be explained by the propagation of the acoustic wave. The interaction between the neutral wave and the ionize
atmosphere would play a role in the formation of these frontal structures of TEC. The ionospheric variations above the epicente
after the earthquake will be presented.
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The latitudinal distributions of the airglow observed by the Reimei satellite
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Mesospheric gravity wave propagation observed by OMTI multi-station network
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Atmospheric gravity waves significantly contribute to the wind/thermal balances in the mesosphere and lower thermospher
(MLT) through their vertical transport of horizontal momentum. It has been reported that the gravity wave momentum flux
preferentially associated with the scale of the waves; the momentum fluxes of the waves with a horizontal scale of 10-100 km ar
particularly significant.

Airglow imaging is a useful technique to observe two-dimensional structure of small-scHI® (km) gravity waves in the
MLT region and has been used to investigate global behavior of the waves. Solar-Terrestrial Environment Laboratory, Nagoy:
University has made long-term airglow imaging observations in the world using the Optical Mesosphere and Thermosphere
Imager (OMTI) system. All-sky airglow imagers of OMTI have interference filters on rotating wheels to observe airglow emis-
sions in the vicinity of the mesopause (Ol 557.7-nm, emission height “96 km; OH Meinel-bands, "86 km) and the ionosphere (Ol
630.0-nm, "250 km). In the Far East region, four OMTI stations are now up and running: from north to south, Yoyaguni (24.5N,
123.0E), Sata (31.0N. 130.7E), Shigaraki (34.9N, 136.1E) , Rikubetsu (43.5N, 143.8E), Japan, and Paratunka (53.0N, 158.2E
Russia. This multi-station network covers an area elongating from southwest to northeast ("25x25 degrees, including almost a
part of Japan) and allows us to identify the horizontal extent of gravity wave propagation in much wider range than ever. Basec
on the long-term measurements of OMTI since 1997, we found some events showing gravity waves widely prevailing over Japar

In the presentation, we will report observational results of the OMTI multi-station measurements concerning small-scale grav-
ity waves in the MLT heights.

00o000:00000,000000000D00,00000000, OMTI
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Observational results with the Tromsoe sodium LIDAR from September 2011 to March

2012
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