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The Swarm satellites, which are the low Earth, polar orbiting satellites, observed small-amplitude (0.1-5
nT) magnetic fluctuations, so-called magnetic ripples (MRs), with period around a few tens of seconds
along the satellite orbit in the topside ionosphere at middle and low latitudes. A possible generation
mechanism of the MRs is as follows. (1) The atmospheric waves generated by the lower atmospheric
disturbance propagate to the ionospheric layer. (2) The neutral wind perturbations caused by the
atmospheric wave drive the ionospheric layer dynamo, so that Hall and Pedersen currents flow in the
ionosphere. (3) Because the dynamo region is limited, directions of the dynamo electric fields in the two
adjoining dynamo regions with the spatial scales of the neutral wind perturbation apart are opposite.
Therefore the ionospheric currents diverge to flow along the geomagnetic field-line with much higher
conductivity. (4) As an Alfvén wave with polarized electric field, the front of the current circuit propagates
along the geomagnetic field-line to the conjugate point on the ionosphere. (5) The currents are closed to
make an electric current circuit which is made up of the currents in the ionosphere and field-aligned
currents (FACs). The MRs are the spatial structure of small-scale FACs, and we confirmed with the Swarm
observations their basic characteristics to be almost the same with those obtained by the CHAMP
satellite. That is, the global distribution of the averaged MR amplitudes has clear geographical, seasonal
and local time dependence highly correlated with the ionospheric conductivities. We found that the
averaged amplitudes of the MRs derived from the Swarm-B satellite which flies about 50 km higher
altitude are slightly smaller than those of the Swarm-A and -C, suggesting that the location of origin of the
MRs is below 470 km altitude, i.e., not in the magnetosphere. From the global distribution and its
characteristics, the source of the MRs has been expected to be the atmospheric waves generated by
lower atmospheric disturbances including the effects of earthquakes or volcanic eruptions. The fact that
the MRs appear almost always suggests that some typical meteorological phenomena are the main source
of MRs. To confirm the suggestion, we tried to find the connection between the MRs and typhoons as the
first step. To show the evidence which correlates the MRs with typhoons, we performed an event and a
statistical analyses with track data of typhoons. The data of 54 typhoons during the period from 26
November 2013 to 31 July 2016 are used for the statistical analysis. The results show that the averaged
amplitudes of the MRs during typhoon activity are, in general, except for the day side local time sector,
larger than those during non-typhoon condition. The event analyses indicate amplitudes enhancement of
the MRs around the typhoons, and the latitude of the enhancement moved with the typhoon. These
analyses indicate that typhoons are one of the source meteorological phenomena of the MRs. From the
comparison with the infrared brightness temperature data the convection activity include typhoon seems
to affect the amplitude of MRs. These results indicate that the MRs are generated by the lower
atmospheric waves through the ionospheric dynamo.
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It is reported that ionospheric disturbances are caused not only by solar-terrestrial conditions but the
phenomena below the ionosphere such as earthquakes, typhoons and volcanic eruptions. Compared with
ionospheric disturbances caused by earthquakes, there are very few studies examining the ionospheric
disturbances associated with volcanic eruptions.

In this study, we have examined ionospheric disturbances associated with volcanic eruptions using
GPS-TEC and HF Doppler sounding. We detected ionospheric disturbances associated with Mt. Asama
eruption at 11:02 UT on Sep., 1st, 2004. In HF Doppler sounding observation, the spiky disturbances
whose frequency is about 7 - 16 mHz was observed firstly. Following this disturbances, longer-period
disturbance was appeared, whose frequency is about 3 - 5 mHz. The former disturbance was also
observed by GPS-TEC,

whose ionospheric pierce points were located near the Mt. Asama. From the propagation time of this
disturbance, it is possible that the eruption generated shock waves which propagated to the higher
ionosphere. In terms of the frequency, the latter disturbances observed by HFD sounding shows the
resonance of the atmospheric wave between the lower ionosphere and the ground.
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We report increase in the reflection heights of LF transmitter signals during a total solar eclipse in
Indonesia on 9 March, 2016, using AVON (Asia VLF Observation Network) data. The transmitter signals of
JJY-Fukushima (FKS, 40 kHz), JJY-Saga (SAG, 60 kHz), and BPC (China, 68.5 kHz) were received at
Pontianak (PTK), Indonesia, where the maximum magnitude of the solar eclipse was 0.929 at 00:25 UT.
The magnitude of the solar eclipse at the transmitter sites was about 0.2. The all paths did not cross the
eclipse path. During the solar eclipse (00:00 -01:30 UT), the average changes of the phase delay of the
SAG-PTK and BPC-PTK paths were 402 and 429, respectively. Assuming a usual daytime height for the LF
waves to be 70 km, the phase delays on both the SAG-PTK and BPC-PTK paths correspond to the increase
in the reflection heights of about 1.5 km based on the Earth-ionosphere waveguide mode theory. The LF
intensity of the FKS-PTK path during the solar eclipse was slightly larger by about 6.5 dB than that before
and after the eclipse time. The increase in the LF reflection heights suggests the decrease in the D-region
electron density during the solar eclipse.
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The ablation of meteors at the mesopause region results in the formation of sodium layer. Due to the fact
that it has a large scattering cross section and also that it acts as a tracer for the thermal and dynamical
states of the atmosphere in the mesosphere region, the mesospheric sodium has been studied extensively
among the meteoric metals. A model for sodium airglow emission is developed by incorporating all the
known reaction mechanisms. The neutral, ionic and photochemical mechanisms are successfully
implemented into this model. The values of reaction rate coefficients are based upon the theoretical
calculations as well from experimental observations. The densities of major species are calculated using
the continuity equations, whereas for the minor, intermediating and short lived species steady state
approximation method is used. The modeled results are validated with the rocket, lidar and photometer
based observations for a branching ratio of 0.04. The inputs have been obtained from other
physics-based models and ground- and satellite-based observations to give the combined volume
emission rate (VER) of Na airglow between 80 and 110 km altitude. In the present study, the model is
used to understand the nocturnal variation of Na VER during the solstice conditions. The model results
suggest a variation of peak emission layer between 85 and 90 km during summer solstice condition,
indicating a lower value of peak emission rate during summer solstice. The emission rates bear a strong
correlation with the O3 density during summer solstice, whereas the magnitude of VER follows the Na
density during winter solstice. The altitude of peak VER shows an upward shift of 5 km during the winter
solstice.
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Observations of ionospheric scintillation and total electron content
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oo £7z. EORBMAEICIE. ROTIOHEXRT Z2HELRONT, FARTIE. TNSDEBVHAL, BIFIZHITS
SUFL—YavaERITEMBIBILOERKEBICOWVWTERT 5,

F—J—KR:GPSYVFL— 3, ROTI, EBEARHEIEE
Keywords: GPS scintillation, ROTI, lonospheric irregularities
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Study of thermospheric wind variations at substorm onsets using a
Fabry-Perot interferometer at Tromsoe, Norway

AR 181 AR KL R—BRT. KIR R

*Heqiucen XU', Kazuo Shiokawa', Shin-ichiro Oyama1, Yuichi Otsuka’

1. BB REFHMIKRIRET FA
1. Institute for Space-Earth Environmental Research, Nagoya University

We studied the thermospheric wind variations at the onsets of isolated substorms by using a Fabry-Perot
interferometer (FPI) at Tromsoe, Norway. The wind variations were measured from the Doppler shift of
both red line (630.0 nm, altitudes: 200-300 km) and green line (557.7 nm, altitudes: 90-100 km)
emissions with a time resolution of “13 min. The wind data were obtained for 7 years from 2009 to 2015.
We first identified the onset times of local isolated substorms by using ground-based magnetometer data
of Tromsoe and Bear Island stations, and then checked the wind variations before and after these onset
times. Totally, we obtained 8 events from red line data and 10 events from green line data located at
different local times. By checking the all-sky images at Tromsoe, we found that most wind observations
were made at the equatorward of substorm onset arcs at the onset times. For half of the events, the
observation location kept at the south of the auroral arcs from -30 min to +90 min of the event times.
Then, we calculated the differences of wind velocities at the onset time and at 30-min (1-hour) after the
onset time using winds averaged over £15 min (=30 min) of the epoch time. For red line events, except
for few notable decreases at dawnside, eastward wind tends to increase from the onset time to both
30-min and 1-hour after the onset time at all nightside local times. This result is opposite to the tendency
expected from thermospheric tidal wind variations, and suggest a particular eastward drive of
thermospheric wind during substorms. With some exceptions, northward wind tends to decrease at local
times before 2 LT and increase after that, which is consistent with the expectation from thermospheric
tides. For green line events, eastward components have a tendency of increase at all local times with
some notable decreases at duskside. Northward components show some increases at pre-midnight
sector, and significant decreases at duskside, post-midnight sector and dawnside. All the observed wind
changes after the substorm onsets were less than 76 m/s for red line events, and 51 m/s for green line
events. These wind changes are much smaller than the typical plasma convection speed, indicating that
the plasma motion caused by thermospheric wind through ion-neutral collision is a minor effect as the
driver of high-latitude plasma convection and as the triggering of substorm onset. Since the movement of
onset arcs could inevitably affect the local wind field, we will consider this factor when discussing the
wind variations in the presentation.

F—U—R :B8BR. YT =L, 777 - RO—FHEt
Keywords: Thermospheric wind, Substorm, Fabry-Perot interferometer
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Spatial and temporal variations of upper mesospheric winds inferred
by using successive images of noctilucent clouds observed in Iceland.

W EE Ak HE

Ryoma Yamashita', *Hidehiko Suzuki’

1. B RSB T SRR
1. Department of physics, Meiji university

Injection of momentum through dissipations of gravity waves propagated from lower atmosphere and
active productions of minor constituents caused by precipitation of energetic particles are known as
dominant sources of disturbances in upper mesosphere. Since some of these disturbances occur locally
and intermittently, it is important to know time constant (i.e. diffusivity) against such impulsive
fluctuations on momentum and concentration of minor constituents to understand the energy and mass
budgets in the upper mesosphere. One of the straight methods to know the amplitude of the eddy
diffusion is to measure the spatial distribution of wind field with high temporal resolution. In this study,
derivation of spatial and temporal variation of upper mesospheric winds by tracking a motion of
noctilucent cloud (NLC) observed by a ground-based color digital camera in Iceland is conducted. The
procedure for wind field estimation consists with 3 steps; (1) projects raw images to a geographical map
(2) enhances NLC structures by using FFT method (3) determines horizontal velocity vectors by applying
template matching method to two sequential images. In this talk, a result of the wind derivation by using
successive images of NLC with 3 minutes interval and ~1.5h duration observed on the night of Aug 1st,
2013 will be reported as a case study.

F-U— R RAE BEG HEERE. LEHRTEE

Keywords: Noctilucent cloud, wind field, mesopause, upper mesosphere
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ERtETHMBIBICH T 2ETEEEHHEE7 LT XLOFER
Development of the electron density automatic estimation algorithm in
the ionosphere lower region

= AR ERK . BR G
*Taketoshi Miyake', Ryota Nakazawa', Yuki Ashihara®

1. BB KETHMERS 27 LTER, 2. RRIZEEEMER
1. Department of Informatic system, Faculty of Engineering, Toyama Prefectural University, 2. National Institute of
Technology, Nara College

BB THEBROEFEEREMMAMET2FEAE LT, Oy MBICK 2 EEEAI’ENTHD &
AbNTW3H, BE 40km~80km D/ —XI—V AR ZEDTERVWEETIIO—TREICL 2 ERE
BRI T ATRETH D, COREETIE., HEASOERRERELHREZHIAIL TZOREFEILCETFEES
ENHmEHET 2. EW)ERRIVENREROADNLETFEERUAETHZEEZATWVWS, ERRIVER
RDEDBRFIETCEFBEMHEETY, TTRELE-EFEESELHGHS Fullwave FEHVWTERRED
HMEZEFET 2, RiCOT Yy NERTHONAFABEE LB L CTERREDERE S HABEI —BTh
I, RELE: EFBENZYUTHDEHMTES, —BLAl>4BAE, EELTEONABRICEEDVT
ETEESESHEEEL, ERREOSRAELERELRAIC—BIETCETFEELHEET 5, ZOFIED
26, BEBRECHUELERECIHRS S VEFRESESTDOBELZFFETIT>TEY., EFEEDE
FEICEMNRLRMNEE Z < ORBREIBEE WO RERI’H D, T, SRESBERELLLRT IBICEENREE
PRVWEWSHEEREH B,

BEDHARICEVWTERRIVCEOEEET7ILT) XL2EFEL. ThE2BAVWCEHBEFHRERELT -
ER, HEBRBEEDREN.2BLLADEEN DERE TOHMEARE L, LHL. BEHESINEZETF
FEICFEREBICEWTERRARERFEZEZAONABVWEFEEDORFLRE;NIEEL TV, I T, &VUR
EWRHEEFREZHETLOICTILITYI ZLOKRET, RREZTo-ER. EEEBICE T2 TEBRAREFERELE
LERYBRW-EBRLETFEEHRELZTO J&ICKII L.

F—— R BB TERMEE. Full-waveis, EFBRESENH

Keywords: ionospheric lower region, Full-wave method, altitude profile of electron density
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BRERKIET)IECHASNEEICK ZELFFIZZEEORBARKS &
Mt A RS DE L

Difference between North-South and East-West components of ELF
magnetic disturbances associated with lightning detected at Kawatabi,
Osaki, Miyagi, Japan

*th)ll BBF'. =B WK FEIL HeAER

*Tomoko Nakagawa1, Syota Takahashi', Kotaro Nishiyama1

1. RIEIERFTEBIFHRBEE TFER
1. Information and Communication Engineering, Tohoku Institute of Technology

RILTEKRETIZ1998F & W BB KIBHIIEICA v 47> a3 vliHEERE L. 1[Hz]H 520[Hz]D TER
ELFHE DB EHE AN ET>TW5, ZORKEEICIIMKEIBEOKIGRICT T 5B TH BpclHithiE Sk
Y, SICERT3EREOERARIETHE Y 21— U HIRAEIREINDED, TNo5EEETIHITE
IC& BHIBEEI BRSNS, KR TIE. TOEEBHONIHEIFEEHOrRILHRS (NS) ERARD
(EW) DEWICDODWTHRET 5,

BT T AREDA VY02 a VAR TIT>TWS, v —iEa7ici—~<O1 2EA LS
ERIBEIDA VY22 avAMIILTHb, EBKI128HzTH Y T v FEN D, MHETDORE DRREIKE
MENKREWED, 7— IEBRRICKEFEEZTO. IHOLTHEONEARY MLA, BILLdEBHN3BE
S, 0.1-20 HzO B EREEBICH /- VBEL LA S, FICBWE—J7RRBILZOFETIRRE ST A
W, ZOEAIY AT LTI, EREIEA VNIV ANBRBWNMESODOLICHERRS ZHE O THAINS, BEO
F1RICHL, EEBO /A XANRZBNBHTEAIZINS,

midtAE. REABEICEEL THILICEBBEEI N2 DO RFLDARY NMLaL®RT 2 &, —A@ATE
FICEBICREMNRESESN RSB AICIEE< RSBV —IANRDOHh o7k, 200598 10H D 168504
DOBITIE, RAEARBRDICEWEREICHY ., BEORBEF OBVHBESNNH DD, mlRYICiE
SHzBA EICIZRBWHIBESN R S hiah > 7,

ZD& D RBH2001FEHIS2005F, RU2201TEDTF—4HH58FEDINY, ZDS55 6 HITERAKSD
EIICHBEFHINR ONE, THNIZERMOEBOEOREMBOAAERML TWDS EHERINS,

F—7— K :ELF. &, WK, ROEKD. AEWMDE. 7RA

Keywords: ELF, lightning, magnetic variation, East-West, induction magnetometer, direction
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Low cost applications in astronomy, atmospheric science and
communications using radio waves forward scattering from meteor
trails

*Waleed Madkour', Masa-yuki Yamamoto'

1. Kochi University of Technology

The forward scattering of VHF radio signals by meteor ionized trails incorporates unique characteristics
for usage in various applications. The oblique incidence of radio signals off the meteor trails enables the
detection of fainter meteors using low-power transmitters. The relatively long duration of the scattered
signals reflects the meteor trails behavior in relation to the atmospheric conditions near the meteor
altitude region. It can also be used in communication of short bursts of data between distant locations on
earth. In this research work, the usage of the forward scattering of radio waves by the meteor ionized trails
in astronomy, upper atmospheric science and communication is presented. The developed meteor
observation system follows the classical forward scattering setup commonly used worldwide. A
methodology using locally developed software applications and interferometry technique to track the
direction of each meteor echo is described as a fundamental step towards trajectory observations and
hence meteor origins determination. Through using the same setup and software, the role of the
secondary mesospheric ozone layer in oxidizing the meteor ionized trails was examined through meteor
echoes duration distribution analysis during two meteor showers; the Perseids and the Geminids.
Preliminary observations of the indirect link between solar cycle sun spot activity level and the meteor
echo duration analysis is also presented. The observational research approach relies on extending the
capabilities of the amateur basic setups by software automation in an attempt to fill the wide gap between
the amateur systems and the professional ones. The gap that is mainly due to the difference in the amount
of observational data each system can provide, can be partially filled through automation to provide
enough data for statistical analysis. The methodology along with sample observational results for each
application is described in detail as a proof of concept. The sample observational results in astronomy
and upper atmospheric science applications are generally in agreement with the fundamentals of meteor
science. Nevertheless, more statistical results are still required for further verification. In line with the
observational activities, a practical meteor burst communication (MBC) study was performed to explore
the feasibility of using modern technologies such as D-STAR ham-radio network and Android to simplify
the MBC system. Although no positive results were obtained, the concept needs to be examined by higher
power transmitters to compensate for the higher frequency used in the 144 MHz range. The three
presented applications are not isolated from each other and the overlaps between them are highlighted.
The low cost system setups introduced can be a model for low budget institutes planning to build a
practical setup for educational as well as scientific purposes. The developed software applications are
made free for use worldwide in order to support similar research themes.

Keywords: Meteor ionized trails, Radio Forward scatter, Interferometry
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The development of software defined FMCW ionosonde based on
the GNU Radio (2)

B EL. ) =th', EEE IS B T
*Hiromitsu Ishibashi’, Takuya Tsugawa1, Takumi Kondo', Mamoru Ishii’

1. BITTBUE AN BHRA S5

1. National Institute of Information and Communications Technology

We are developing a GNU Radio based software defined FMCW ionosonde system.

The initial result has been already presented at the SGEPSS 2016 fall meeting: as for the receiving system,
we successfully got ionograms using the transmitting system of current FMCW ionosonde in Kokubuji and
the

Ettus Research USRP N210. One of the main purposes of this work is to inherit peripheral units of current
FMCW ionosonde system, which is currently operated in the Southeast Asia low-latitude ionospheric
network (SEALION).

So, we have adopted X300 USRP instead of N210 and updated programs which is suitable for X300.

The additional frontend unit necessary to inherit peripheral units of current FMCW ionosonde system is
being manufactured now.

This presentation is a subsequent follow-up report for these past 6 months.
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1REEGPSIESETHAIC & 5 BREEBTECE A DHLK
Expansion of ionospheric TEC observation from measurements of
single frequency GPS signals

*%ik HE'. Win Zaw Hein'. W BE', ZE tath’
*Yoshitaka Goto', Win Zaw Hein', Atsushi Matsui', Yoshiya Kasahara'

1. @ RKEXRERERBZHER
1. Graduate School of Natural Science and Technology

BEBALLY X T LA(GNSS)DIEEOEEELRENHAFIA L /-EBEETEC (total electron content) DBIE A
ERATREBHICED SN TWS, —A. 5 LASREHEERICEZ <. TSATDEFHIKE WVER
EFICEWT, SEREDLD ICHRANEZRRT2ODBEEA>TWVWD, RARTIE, BEDTECRIEICF
AENZ2RRZEMTIIRL, 1ERSEMAEEIELILICL>TTECHHBEAET 2FE4AMIIL, &
JXRMNCEAREEBRAT & ZBMELTVWS,

1REEGPSZEMA S O — RIERLIEER & X RO BRAIZEE LTR/ LN D, ThOoDERAEICSW
T, SHBEEDHEIIFEARET 72D, ED5EDIETNATRARELASUERBEEDENE SN
%, NA T 2L, X RROUBEMOMBANEICS I 2BBET Y EX 14T 1 ICWZEDTHD, TDNAT
ZADKRBOI=HIZ, EBBTECOEEAIFMICZERNETINEREL. TEAOKBEFEED /N1 7 REEZN
TA—HE LT, BHZEHROBIEICH L TRN_FELZ2EHT 5. KEOK., GEHESLVFEEDY
0w 7§88 % International GNSS service MRt T 2 R BIMBEBE N SEWE L. MREEE (EHopfieldETILIC &
DIRELTWD, AFEEGCEONETOT—4 ICHEA L THRERIEZ1To/& 25, 2ARDESHOEHLE
TECE LB LT, O— REUEHMOBEEDIES D EICHY T Z2HMTECUDKEE T/ 7 REDKBHINATHET
HdIENDD T,

RE. RawT — ¥ ZHHATE 2BBD1EKRCGPSZEREZRA VT, ZERI S —NICT—9 = EH LTECH
BT8RV I bz T70EREEZEDTVD, Sk BREBEARFAIZIEZTFELTWS,

F—U—F : 1TAKGCPSIES. BREBTEC. /N1 7 R#E
Keywords: Single frequency GPS signal, lonospheric TEC, Bias estimation
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A—O52ARH NOYSTIC & 5 ERMEHEN, O LISEE B
N," resonant scattering light observation in the sunlit topside
ionosphere with the auroral spectrograph

“EEE R OIREFH . NI REL B A

*Yu Endo’, Takeshi Sakanoi', Yasunobu Ogawaz, Masato Kagitani1

1. R KRERZLEEZMERRE TS ATAIHARE Y Y —, 2. Bri&hif e
1. Planetary Plasma and Atomospheric Research Center, Graduate School of Science, Tohoku University, 2. National
Institute of Polar Research

AZV 7y 770-BROXLZVE— MYV IDEDIC, SEFBFOAVITAY—EY - Z/N—=)LN)L
IKBII24—AFARY OY S 7 (ASC)D13FERB DT — 4 fEFH 5 LEEBHEN, HISHEH %8 5 HMIC
L= RAE#|RET B, Stérmer[1955], Bates [1949]I&EE700-1100 km®D HIRGEIICH 17 BN, HISERELF
HERE L, EFE. JYEEEICEET DN, RADMSXEE[Romick et al., 1999]%Reimeifi2IC & > T
HHIh, EMBERELICODEA AV Ty 770-HREE L TEFESIMTWS, ERBFERERS THB0"
BREDA F VIEESEBILRICERIBICRE LTV ZENELHMSNTWS[Moen et al., 2004, Abe et al
21993l —A. N, REDDF A 4> EAkebonoBEBEFIC L Y EE10,000 kmfHETEA S W TW3[Yau et
al,1993], LA L. ERBEBEBICEICEETZ2EVDFA A UAEDLIICER L TOWLINMEIKRBEEATH
%, BIEFA= B Wallace and McElroy [1966]D°E3E L TWBO0 &N, A FDOEBRRLRIGIC & > TN, D ER
BFES CER SN, HWBRSEBEICHEVERLTUWKDTIRAVWNEEZTWS,

ZITARETIE, DFA A7y T70-BRREZALNMITREHIC. /IIoz—-OVI(1v—EY

(WIS IEET5.2E XE16.04%E) ICHIFZA—OFARY NOTZ 7 DI13FEEOERT—4 H 5K IEBEE
MO EIZHRTERBEL Y EtEREIEREA> TVRIHEERY, SHEN, HBHELE AT,

A—OZZAR7 M OATZ7IFEBRBL VX, RYy b, Y XL, BHCCDAATHLERI NS, FREGH

12420 nmB 5730 nm. RESERE2.0 nm. REFA180E (MIEibARE) THD, &iRlIZ2000FEHL» SIRE

(20175) EFTOELFILTHONTWVSA. N, 427.8 nmASEREHICE TN 2 DIE2004FELEDERRT— 4
THhd, £l INETOMRRD SN, 7Y b7 O— IZHHIBEE(Kp>4) ICRET DERENA BV DS
N TW3B[Mizuno et al., 2005], fit>T. KIFERTIX2004FEH 52016FEDERH T, HEAHEEH, DKpig
AR EICHZVA ETH - 7-65HBE TR TR LIz, TIT. YV TILRE—T—IRO4—0O
SHAMIEARICHEIELEZERET S, A—AFARI NAT S 70MNABSGRA—OSBELHEART
ZENTES, ZOIFE. ABICBRINBEHRRFS557.7 nmELL630.0 nmEHXE—I D SEALTE LR
NMBZENTED, BREFL57.7nmAEXIEETEFICL A —OZDHEEZOND/H. 557.7 nmFE
LB L TA427.8 nmAE57.7 nmEH LV EERE (KW KERMA) IC9HT2HBEIE. ZORRERE
DN, HISHEA X ERZ BRI ND, TOLIBRARY MESFIRWE L, ZD5FIZhERICE TS
Kp®D1i&lF4-,2+,3+,4-,6-5TH ). HEKEBIFEHRIFO2DODHBENH DI L9 h o7, 20145F128
21H0700 UT(Kp=2+)tRIC I, F&A400 RON, FEXMNER S hicd', THICBEET 5 DstisBEEIH-10
nT (N,"FEAERBDO1EEREAE) THor. TORFON, HXE— I/ BEE630.0 mAEXBEE250 kmERET
%&380kmEREE SNz, —A. 20155 12821HIC0100 UTICIEDstis#ZEid-150 nTIZE O ithiE S &
MFEE L, THICTHEL0830 UT(Kp=5)tEICHRA800 RON, " HAEN RS i, ZOBREON, FHE—V/BEL
ERRICHTE L72#ER. 340kmTH Y, 200 REALEDEANEET,000 kmAEFTH2Z Z &DDD o7, 5BID
3 H4HIEFENE— 7 BEN3007400 kmICHFEIE L. 200 RALEDFENH R SEXMMSIBEICHEWN, LUS
BEFTELTVWRZ MDD o/, ZORBRBMBTIBIR TA < THERHBEFEE T TIEIN, AERS
N, TNHAMMKEILE EHICERLTWCZEEZTBLTWS, ZNETHROFESRICK 2EREE
BMTH 5,
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Keywords: aurora, nitrogen molecular ion, up flow

©2017. Japan Geoscience Union. All Right Reserved. - PEM22-P07 -



PEM22-P08 JpGU-AGU Joint Meeting 2017

EfFEFEIAT—2arvnrbDEAICE 2 RIANDKFIEBEDHTE
Estimation of global scale airglow structure by observation from
International Space Station

SbAT . EEEE BEAL. IRE S @S A M-S LB R B X
*Yusuke Kitamur', Akinori Saito', Takeshi Sakanoi?, Yuichi Otsuka®, Atsushi Yamazaki®, Yuta
Hozumi'

1. RBRFARZREZHRRMIKBRENFER, 2. RIEREZRZFHREFHRBBXE TSIV - KafREy 95—, 3. 85
EBAFFHMIKRIZHRMN, 4. FTEMEHARRAREE FHEREHRAM

1. Department of Geophysics, Graduate School of Science, Kyoto University, 2. Planetary Plasma and Atmospheric
Research Center, Graduate School of Science, Tohoku University, 3. Institute for Space-Earth Environmental
Research, Nagoya University, 4. Institute of Space and Astronautical Science / Japan Aerospace Exploration Agency

ERFERAT—2 3 yHS5DIMAP/VISIOERI T —4% %AW TER630nm DB D KK FED KIFEEE D i
FE - 1BE - BEADKEMICOWTEFTLIRIDEEFHPIRIEMSISICE 2 REHDET IV E LB L 7=,

IMAP/VISIIEZ20125F 98 n 52015%F 8B £ COMIFERMERFHRA T — ¥ 3 VICBEH I N KK ORI
T. ETHAAZBAVTERGEIONMO KGN EEHR L TWS, BRE630NnmD AT HITEE250kmET “DER
REFICEDREATHY ., BRAAVEDREAEBEEZRDTWVWDE, TODH, EFFEOEVIEEEF Cx
EBHICHEALLTVE, ZORKIDHAR. EE. BREADKEME. THELEHAN. RTHFRELEEL
foo REMATIRIFEREICE > THILOBENMSEMETHBRICAZHKFNIRON, FEREITEN S
ICHMFTEL AT, EBATWLD, BBITIRERPMNETHESZ L A>TWSEDHAR LN, Midnight
temperature maximum®D & >R EDEWERSI N, /2. EHECOFEILEIRTOIERTME LIRS
fco TFEEBEDOHEND R WEEINEIL40EMETEARDIERHENRE SN,

T, INLDFEREEHMBDETIVLTCHBIRIETIICEZLEFHT—9%. RIETIERFETILT
HBMSISETILDSHEINEEREG30NmMD KT D RNIRE 5 LR - #EF L 7=,
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&

Relationship between electron density height profile and convection
flow speed in the polar cap patches and blobs

OB WAL IREH R NI REL B RES M) #dE°. B0 Y Thomas Evan®
*Fukizawa Mizuki', Takeshi Sakanoi', Yasunobu Ogawa?, Yoshimasa Tanaka?, Keisuke Hosokawa
3 Satoshi Taguchi4, Evan Thomas®

1. R REXRZRESHRMIRYBZERRE TS5 AT - KGRV 9 —, 2. BBHFRA. 3. EREFAZAZE
RIEHRETZMRR, 4 RPRERZFREZMABMIKRER ZERIMIKYIEFH =, 5. Dartmouth College

1. Planetary Plasma and Atmospheric Research Center, Graduate School of Science, Tohoku University, 2. National
Institute of Polar Research, 3. Department of Communication Engineering and Informatics, University of
Electro-Communications, 4. Department of Geophysics, Graduate School of Science, Kyoto University, 5. Dartmouth
College

SEF I, 2016 FE1HT1T1RHICEISCATL =4 —RS5WICLRA XA =V v —THRASIh R —F—Rv FAR5
TICTATDARY MNEFERAZRET 5, R—7—y FIIBEAIMSBREICH T 2MORBHEAICED
BEIFDILKRAREICEL > THRBEED 75 XX #BEEICRVIAD Z & IC& W HEE L [Lockwood and Carlson
,1992], BEED TS5 X<% ExBR) 7 FCHREIZ THEET 2558/ H 5, 7/, Ny FHARBOEA LA
ROKXBABE?7 O—HEETEAIINZEDAT7OT7 MR, INODBRROMEIL, SEEERHE FESICET
Z2EFRELHOYEBAROEBERODICEETH D, ZOHRFIXAEIC Zhang et al.[2015]IC & WHFZRS 1,
DungeyH 4 I R—Z =Ry FPTOTOERICEZDHEICOVWTON>TERL, LHL,

A==y FRTOATOEFBELF/ICOVTIELL D >TVWARL, KFFETIL 2016518118
17:30-22:30 UT (20:00-01:00 MLT) (Z ESRICK WIRA SN/, EREE FEEBOBEFBEELRICEB L, &
DEE, BHBEEEBICBII2EFBRELREY, FEEBICE I3 4 VEELRRBEFEEES, 7 —OSEFRTP
EEMBADOHETHRVEBRINE, TDEED IMFO B A4 E15:30-16:40 UT, 17:30-18:20 UT,
19:30-23:50 UTORRISEICEBE THhHh o7z 5IC, AV T4 v¥—EY (78°09'N, 16°03'E) ICH T 2 EEED
2RA A= v —(LYR-ASI)IZK B OI (630.0 nm)EHREIC, /Ny FROFEHERWLE L, UELS, ZDHR
RER—S—Ny FERREMRL, BITEEDTZ, ESRELYR-ASIOLEN S, 1HEDKR—5—/Ry FAEREL
o THZTNDEFRESELHEFMICARIFERSEI00-500 kmOEBEFREINBWIHE &, ®E250-350
kmODEFEENSWIHRED 2 DDBENH D &b o7, F7z, Super Dual Auroral Radar Network
(SuperDARN)L =4 —IC & > TEHBAISNcA AV BE LY, BEDAINRIBICHERTA A VEENKEWVWT &
Boahotk, R—Z—RyFRAD2ONDEFESELHDEVDRREE LT, FRICTIT &Y, BEEICE T
AT VDHERBEEDEVNDSEZSND, TRHLE, A A VEENIKEVWEAERIEREEDENKELS LY, E
BMBICE > TA A VEBENLERTE. Z LT A A VEEDLERICHEWN, 1 4 VRFRBRIGDRBFREA K
& < 72Y [Schunk et al,, 1976], FHEIE®D O'A* NO¥, 0, ICZEAL T %, TD#%, NO', O, BEF I\ RMEHS
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AT =AM ERL,NO', O, DEEN LR LEEZOSND, ZORRIE, SOFASh 27EED
A=y FREFEESEIMEEEANTH S,

INA T, EISCAT Tromse UHF Radar CRFOERMBEFEE A& I 5, AE20:37-21:00
UT (22:00-22:30 MLT) ICEEE FEBOEFBELEA2RB WL, BEDOGPS-TECYyY &Y, ZDE
FREELREIR—Z—_y FHBEEISEHACMARERICHR - BROTOT BRI N, ZORETE
WY TRAN—LEEHRTHY, BEBEITEN LA EICE > T Tromseh 2L /89 — Y DFERAIEILDOK
B ABEONRBEIHICAIBT AL DICRY, FOHERITO TN Tromse LA BB LAEEEZ BT ENTE S,
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Statistical estimation of growth time of medium-scale traveling
ionospheric disturbances by three dimensional spectral method

St 2. 2R REAY
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Medium scale traveling ionospheric disturbance is one of phenomenon in ionosphere and has been long
studied. Nighttime MSTID will be caused by Perkins instability. Linear growth time(e folding time) of
Perkins instability is very slow as growth time from random thermal noise . Therefore , we expect
explanation of growth of MSTID by including electric filed of Sporadic E layer . However, we have not
almost estimated observational growth time of MSTID.

Using this method, we statistically estimated growth rates of nighttime MSTID in japan in summer 2014
observed by GNSS. We used 3DFFT for total electron content(TEC) grid data ,and estimated propagation
velocity. Using this velocity, we tracked movement of one wavefront of MSTID. We estimated the
maximum growth time of each event by using wavenumber spectra when tracking. As a result, growth time
is slower than 16 minutes. Propagation direction when growth time is fastest is southwestward(205° -
245°). Growth time is maximum when 240°. This magnitude is too slow as growth time of MSTID, and is
within the range of one perkins instability expects. We will show the detail about the relation between this
growth time and both mechanisms, and also show the solar activational and the seasonal dependence of
growth time.

F—7— KN : hRBREBEERBIEE. GPS-TEC, RN—F Y AFRREM. 3RTARY MUK
Keywords: Medium-scale traveling ionospheric disturbances, GPS-TEC, Perkins instability, Three
dimensional spectral method
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Role of gravity waves in the upper atmospheric temperature changes
in association with sudden stratospheric warming

*Changsup Lee', In-Sun Song', Hwajin Choi', Jeong-Han Kim', Geonhwa Jee'

1. Korea Polar Research Institute

Fourier Transform Spectrometers (FTSs) at the Esrange space center (67°53'N, 21°04'E), Kiruna, Sweden
and at the Dasan Korean Arctic station (78°55'N, 11°56'E), Svalbard, Norway have observed mesospheric
air temperature from OH airglow emissions near 87 km height since November 2002. The FTS
observations have provided simultaneous mesospheric temperature at the two different latitudes in
association with elevated stratopause (ES) after major stratospheric sudden warming (SSW) events. ES-like
phenomena and relevant warming have been simulated using global circulation models such as the
whole-atmosphere community climate model (WACCM), but the model prediction is found to be much
weaker mesospheric warming compared with the FTS and satellite observations especially in polar region
such as the Dasan station. Considering that gravity waves (GWs) may have substantial impacts on the
temperature and wind in the upper atmosphere, the discrepancy between observation and model may be
attributed to common issues in GW parameterizations: Uncertainty in GW spectra and unrealism in GW
propagation (i.e., columnar propagation). In this study, we investigate effects of the horizontal propagation
and refraction of GWs on mesospheric warming associated with the ES after major SSW events using a
ray-tracing model with specified GW spectra. Preliminary results for steady background flows show that
the horizontal propagation and refraction increase westward GW momentum forcing near z =100 km in
the NH high latitudes that can induce downward motions and adiabatic warming in the NH polar regions
below z = 100 km. Results are extended for time-varying background flows and different GW spectra to
consider tidal effects and improve robustness of results, respectively.

Keywords: sudden stratospheric warming, gravity wave, ray tracing
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Spatial Distributions of Total Electron Content Variations Associated
with Earthquakes
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The coseismic ionospheric disturbances are generated by the acoustic wave and atmospheric gravity
wave excited by earthquakes. In the previous studies, it is found that the perturbations of total electron
content (TEC) are correlated with the magnitude of the earthquake. On the other hand, the relationship
between the magnitude and the spatial distributions of these perturbations are not examined in detail.
Using two-dimensional TEC maps derived from the GNSS Earth Observation Network (GEONET), in this
study, we have analyzed the spatial distributions of TEC variations associated with earthquakes. First of
all, the TEC distribution map is divided in grid whose size is 0.2 x 0.2 degrees. The spectral intensity of the
TEC perturbations is calculated using Fast Fourier Transform. The average of the spectral intensity in each
grid is determined from those in the ionospheric pierce points (altitude = 350 km) located with in each
grids. After the center of the TEC variation distributions are determined from the average map, the
latitudinal and longitudinal width of the TEC perturbations are estimated by fitting the perturbations with
the Gaussian function. We analyzed 5 earthquakes (M > 6.8) whose epicenters are located at the sea
around Japan since 2000. The wave recorders installed by the Japan Meteorological Agency observed the
heights of tsunamis. Using these data, the heights of tsunamis in the epicenter are determined using
Green's theorem, which explains the relationship between the height of tsunami and the depth of the sea.
The results of the fitting shows that the latitudinal width of TEC variations is correlated with the height of
tsunami, while longitudinal one is not. This is because, in the events that occurred along the coast, the
height of tsunami is highly fluctuated due to the coast line. In such events, therefore, we determined the
latitudinal width of TEC variations using ionospheric pierce points located on land-side. In the result, the
correlation between the longitudinal distribution of TEC variations and the height of tsunami increased.
Since the correlation between TEC variations and the height of tsunami is high, if events of the analysis
target increase in the future, there is a possibility that the location, time and scale of the tsunami can be
estimated.

F—0—: BHESETH. HE
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Improvement of high-latitude electric field model in GAIA
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GAIA(Ground-to-Topside Model of Atmosphere and lonosphere for Aeronomy)it, K& TEBICKREMRHT
T—9%AAL. HEEHISBRBETORSBEEEHBOATYE - LEBEEEBETILTH S, BEHID
AKBANM YTy NESNBES - ERIIKERAS L UCBMSBORRICIECTRELELL, BlEOKRETIIC
Lo TEHLHKOASHE - ERBEICHEERIEYT, BREEOESHBEREORPHRAUT —9 LBEEEEZSF A
WGAIASTEIRER DB N S, Ki5H L UOBKBRBINKZ VWEOEHBEEOBRBEN L AVEENIRS
nNTW3, 22T, GAIAILKBEZEICIKET 2WeimerBBRRETILEA VY Ty N2 ETIHRERME
L7z AEKRTIE. ARRRS S CMBHBERICOVTERT %,
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