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Effect of Surface BRDF on the Geostationary and Low Orbit Observations of Tropo-
spheric NQ
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Hitosh?® ; KITA, Kazuyuki*
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I'Nara Women'’s University? University of Bremen?Chiba UniversityIbaragi University

We investigated the effect of surface reflectance anisotropy, Bidirectional Reflectance Distribution Function (BRDF), on geo-
stationary and low orbit satellites’ retrievals of troposphericoNQVe first develop an empirical model of the three BRDF
coefficients for each land cover type over Tokyo, and then apply the model to the calculation of land cover type dependent AMF
and BAMFs. Results show that the variability of AMF among the land types is up to several tens percent, and if we neglect the
reflectance anisotropy, the difference from BRDF's AMF reaches 10% or more. The evaluation of the BAMFs calculated shows
that not to consider variations in BRDF will cause large errors if the concentration gid\dgh close to the surface, although
the importance of BRDF for AMFs decreases for large AOD.
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R&D of passive radar -Water vapor estimation with digital terrestrial broadcastlng wave-
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2 S DIKGRG RIS T BB IE R RD B T L BT E S, BHEREATIEIC OV TG 2D, FLREFERZHE LT\
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Keywords: passive radar, digital terrestrial broadcasting wave, water vapor, propagation delay
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Observation of local circulation in north area of Fukui prefecture by using two adjoining
1.3-GHz wind profiler radars
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TlE, I PM25ICRE SNSRI FIRMEIC X B EEHEICZ, kA E BN TEIEEAF X b
DEREH 19804ELIE, REMICHUEIMCHD > TWA T ENHIENTWS, E5ITiE, 2011EICHRE LIEES
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TNSEDORGIREMEIZ BRI TH % L AN TE H %, Tab5, SENOFRERRKGIERYIEONENE, Hh
B & OB DRI X > TR > TRAET B AR, WHD 5 HHIEEROF R 2 5, RFMERDEBET %5
JEITHERD SE km L FORAEIRETH O, (ENGRMERE LT, HIZREO a2 N5 R MOfE> THAET S ifEkE
AR AR SN T NS, KaBEREE, HER & OBEEESDHIE D B OBEE OB X > THA T 2 K&EELHR D A
W KRKETHD, TOFREFHIKTLICKELAELRS, LENST, FElOKRKEBEMEOMINCIE, Rk /Hith
TEERDREZ S MTT 3 T EMRERARTH 5,

COXIBEHERDO T, FEHILHERTETIE SRS OISR B EF 3 TIERE O BRBE ORI & R 421
RIS 2IIESIERR ) 7oy 27 b CER 23 — 274E) ICBWVT, WHRNFEEICIIT 2B T¥ERESDSF v
VISAIC 1.3GHz ¢ > R7u 7 7 45 L—&— (Wind Profiler Radat WPR) H&EEN, EHFRHICHIT S EHITEER
DOFEEZIRET B L2 HME LT 20124 12 AH 5 EEHIZEf L T\ 5,

INETOBPN S, FHEFFHICH % EERIGERORBZ B X B EMEOFMNHO N Exo T, 2, HE
DA THPERIEERDMEFINCHRE L TEBD, ZOREIHEEZRII LTV AHE, THIC, EREHEET 24 km Db T
JTHREEC 3 2 55T WINDAS fiHJm & DD 5, ke BIEERD EREIR 7103 K TN AL 10 km DK —)b
THRAELTED, LBUE I E L 2R AL K-, TNOOFEIFKRAMNTIIIEANTZFHWNTH S D,
IS LT I BV CHlERE R B O ZE [0y - BERIYSERER C MUZ EFERNTOR LBt 7w, E72, WINDAS R &
DT, SN 1kmEL RO FEICHBWT, 24 kmDEHEETH > T EEZKEED UIEX LIXBIHIE NS, TOHE
&, KREESREOBRIOEEZWD TRLTWVS,

E7z, B 17 SIS FRATHROEEIC K > T, HWHIRREILHT DLW T 14K 5 16 RHT T TEERZ BTl L
72 20134 9 A 3 HOBI T — RIS DWW TN 21T o T2 ZOFER, 13 WO SRR O@ME I £ 5 BRI 75 /K & 0D
ZEHH E Nz, WINDAS EHE TE FEREDKCERMEIIE N T D, KY WPR TEIIE N7k mAS S D 4%
MEHF BN EFEIKHC, FifREEIC ) S JLHPHICEET 2JARTH 5 Z LRI N,

A% WPR Tl RTHSEERZ] (1305 o 7T D, 1 m/IsITET 5 HlIsRy FARHEAYERE 200 mO REh S &
& 4~5 km £ TOJRWHIFH TWIFINICHRE L TV T RS Nz, T HIC, SR I TS TEIE Nk Tz
145D 2 BFREIRTIC, @ 4A~5 kmICBWTHIFTIEH 2D, 4 msicEET 2D Tl EREDBIIE Wiz, FH
D MTSAT T, FHiHHD SZMOFE LIRS T, HEEMNIEOEDEH IR A7 I IR 3 287DV ER
INTHEL, BRI EFREEHREI S ICERE S 725 UTEELES XA T LO—ETH 5 LH#HEHlE N5,

—77, WINDAS faH R Cidc i EHE L FRRIFBEHEINTE ST, ZEMIFICET S ERROKERT—)UH, &
22 WPR & WINDAS &R B OELREERE 24 km & D &/hE W &R REE Nz, Tabb, SENFETRIOBS,
5, BEELUIZEEDO WPRICKABHNC K > T, SERDRINERBHEZES A7 LEROFIIKTH 5 NED LA ZR)
RIHAgEL B LEZ BN S,

AW TS NI RERIX, TP LB O WPRIC K % R UG ERBIHIAS R AT R SR TR ORS FE 1) 05 O 74 Tl
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LU O RSB EL & KF B & D BIFR

Relationship between solar activity and disturbance in the middle atmosphere during Arc
tic winter
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AWFFEIE, &FIRIsIC 351 2 (RN EELEHS T h 2 i ze A1z, B E TEd bR ekoEEL e L
THZ. TOHFEIRLITOWTKIGIEHEIE & ORIREMIAT 2 EZHINE LTWS, IEBZSRAR & KM ihEhE & O
B, KIGEE) 11ERINC X 2 BB OBAMREEDZFH & LT, BEBEE TR EA TV S, b E E
OREMZBIRE., JLEERBRIRE—F (Northern hemisphere Annular Mode: NAMEFEEN % /8% — R L, Ml
AR « TR SR E RS IEOT— REZDWI =2 L2 8DF— RO I NS, Labitzke(2005Y%. JbH
5 RO FERUBBEIEEE & F10.7 indexDFHREE 2. QBO DAFHIC /T THR L. QBOWE () ANHEIHCIE. AR
EER TE (IF) O NAM, #vNTIE (B) O NAM k32 bRz,

ARFER T, PERGELL & KGEEIE 2 € BIC LR T 2 720D & LT, KR eREENT T — 2 (EE Met
Office BEMitd % UKMO 7— XI5 KT NASA D2t d 2 MERRA 7— %) ZHWT., B E TEH = EKSEL
OREZIEELT 2 C L Z2lA TN S,

FTURDIC, UKMO 7 — ZHRIR R o s s il (RO B ZSRAERHT D) O, RIKEEZiEEE LTS C
EEBH Lz, HAOWIREERET— 2 5, @ 15kmLL EOHFHIC BV T, HE & 7% > TV EEEEO RS
Eafhitt, ZNZNDOANY B TZEOHMP LIRS EZ I L, 1 DAY M LT 1 D0fEE (5. CDfE
Hiz ZEW indexk 9°%) Z{EK L7z, L7z ZEW indexZz QBO O HJENAH & FamNiHHIC 770 T, KBHEENE (F10.7
index) & DRI ZIER LTz, COFER, FBiEsda ZEW index<35 HYAREHRIC RIS Ly ZEW index{zfii 7z 5l & B 2258
FHIRODFITHIG LT BELE 2 EBNCRTIRIE LTI A Z 5 Th S T &2l Lz,

JRIZ, 1000~0.1hPa (#7 65kmEfE) DOEEICHENT AO indexZHE L., FEE TR R OBEILE R ET
R L LT TE AWM ZIho T2, 10hPak b & T AO indexz FlW 2223 BIA s < . EEAME 205 3
BM. LFDOES % EMNHSMTIE > Tz, HEARKTO AO indexDIED ¥ — 7%, 0.5hPa("50km) I3 %, 100hPa -
0.1hPACHW T AO index DIFEIKITIE T S M, L &EHD 10hPad | FCIEAN R SLEEH S, AO indexDED
=7 kENC L e, KEREEG LRV, FEEOMHEED 10hPal FETEZELTWS T L, 49 LE KR
LIRS LAV, S%IZ. N5 2 D0 (ZEW indexi5 X TP AO index) D HigEH KO, HEARKIEEL & KIEENE
EDOBBREFARNTWL FETH S, 72720, A0  indexDFEICHENT, BERIBHSXE, SEHENS AO /8K —
ZHICLTWAM, MEEMREE O AC 32 —id, HXENSETE NS AO D82 —2 LIFZ DL B ATREMED
W 2o, REEMEEO DA RT VY v IVEEREGD S TR OF—T— REFHE LT AO ndexZ3H L, 2
DODFERZ T 208N H %, FHT SSWA N RIS, 10hPaE Ll ET. A0 D/RSIEER S 2 — > 7z G ERR
THTEHEETHSLEDNS, FEHRMICHEHIN TS FIROZEE ., 10hPaiE L ED AO index DEIRIX.
&SI R IAR Z2 880 U TR 25 %6

F—T— R PERSHREL, KFhEh, JekdcBh, moE Eie 2 425 BHRE), Jthiik, a2t = in

Keywords: Middle atmosphere disturbance, Solar activity, Arctic Oscillation, QBO, Arctic region, Stratospheric sudden warm-
ing
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Temporal variations of O3 and NO in the middle atmosphere above Syowa Station ob
served by a millimeter-wave radiometer

Kyt b P 55 L DA AT BIE AL K ST L SR HERL 2 VI & 2 R s 2
OHYAMA, Hirofumi'* ; ISONO, Yasukéd ; UEMURA, Miku! ;: NAGAHAMA, Tomoo! ; MIZUNO, Akira! ; TSUTSUMI,
Masak? ; EJIRI, Mitsumi# ; NAKAMURA, Takuiji 2

LY E R RG I BRER BER LA, 2 [EN T A5
ISolar-Terrestrial Environmental Laboratory, Nagoya Univer8National Institute of Polar Research

Precipitation of energetic particle into the atmosphere impacts abundances of atmospheric constituents in the middle atmc
sphere. Highly energetic solar protons, which directly enter the middle atmosphere, cause increase of HOx and NOx specie
Energetic electrons also increase NOx in the thermosphere, and the downward transport in the polar vortex moves the produc
NOXx to lower altitudes. These NOXx species cause a decreasgoti® middle atmosphere through catalytic reactions [Skpp
et al. 2006; Daae et al., 2012]. To investigate the effect of NOx graliation in the polar region, a ground-based millimeter-
wave spectroscopic radiometer was installed at Syowa Station, Antarctica in March 2011. The instrument has recorded brightne
temperature spectra of rotational emission from the atmospheao®NO molecules. From the NO spectra, both multiple short-
term enhancements and seasonal variation of NO column are observed [Isono et al., 2014]. The short-term enhancements
correlated with the energetic particle precipitation. In the present studyrdiles are retrieved from the brightness temperature
spectra between 238.94-239.24 GHz, whose spectral range has sensitivity to dber@ance between 20 and 70 km. The
optimal estimation scheme is used for thg @ofile retrieval, along with radiative transfer calculation through the use of the
NCEP reanalysis data and spectroscopic parameters. Sincg #pe€ra are integrated over 1 hour every 6 hours, we usually
derive four Q profiles in a day. We present the result of @trieval and discuss how the;@nixing ratios at given altitudes
response to the short-term NO column enhancement.

F—U— R AV, —HEEER, EEEH
Keywords: ozone, nitric oxide, remote sensing
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VI B i eI 3513 % R EE T 7 X —DBR _
Current status of Syowa lidar projectin t he prioritized observation project for VIlII-th term

JARE
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EJIRI, Mitsumu K!* : TSUDA, Takud NISHIYAMA, Takanonl ; ABO, Makotc? TOMIKAWA, Yoshihiro! ; SUZUKI,
Hidehikd® ; KAWAHARA, Takuya® ; TSUTSUMI, Masaki ; NAKAMURA, Takuiji®

VENT ROt 2 KGR Y AT LT WA VLR, 3 STBORA AR, BN A
INational Institute of Polar ReseardGraduate School of System Design, Tokyo Metropolitan Universitgllege of Science,
Rikkyo university,*Faculty of Engineering, Shinshu University

ENT M AFZEATE, 20104E & D 6 ERIO T T Y =7 b & U TRV E e @il [tk 568 2 HERIERE(L ) 7t
HELTWS, HE - @B RKBIIIE. ZOhoY 7 5F—< LEMT BN TED, i, 5lEEEARIC WS
KLEDEF 2 & 52 BEHE T, TNFE TITHEGEINI L TE &L —2— < EEBIHIERIC N Z T, SV THifzic A
DL =R =0T A X—=Ix EORZRORFE -« EA « BIEED TS, I/ X =Ty 7 e LT, BHFE. FEmiEmsE
Hh (69S,398 ICEHRELTWVWSL A=/ TA4 X —F. Nd:YAG L—Y—D=FEii1k % 7z 355nmD <5 1 X —
T. ZEDRHRBICIZ82cMDFT AIAAL I L VEEEE 35ecmDY 23w AT L VEEEEHOTWS, ZEF v
VaIViE. LAY —BEUHICERERZE 212 3F v b e, 386nmODEERE S~ VEGELIC 1 F v b EEiD, 2011
$ 2 AHh 53k i & dE KA (<70-80 km) DREDSHE A Z B L T\ 5, BifE X Tl 3508 EOBRIZTT

. 3000HFMIL FOIRE T — 2 ZBE LD, Bt F220, HEOMREREZE (PSO MAREZE (PMC) DfE
E%HX{?LTD‘% iz, BlllEEZ S 51 B2, BEREARKICE TIAY, X0 EEE TORKETHOEH®, A —n0
FIEINE D A A AMCERIGZ ST U T KRR DR B 7: & B E g KK Ok 4 75717 - (bife 2 Lic K
KO L5 Z BN, ENTHREZHIEHEL S 4 X —OREED TV S, ERERICIIEENZDOT LFY VR
FAb « L—YP—LFE 2 @S REREHOVTED, A2V 7ya iy —R—ORERNEHTHMET R LT, &
AP & LT 768-788 nm 5 2 EigAik & LT 384-394 nmD 5 BILEDWED L —Y—/VARSS T EHHKS, ch
I X D ERmEAREAIC BN T, AU T LET (770 nm, #ET (386 nm, ANV TTLAZ Y (393 nm., EHEAA
(390-391 nm DET-& A4 7ZH> T, &E 80 kmll LORGIRE, FHT°A XV DOEESHEEZRET 5EHTH
%, TOWEREHIGHELS 1 X — A7 LIBIE, BN TR - hBZIT70WEN S, @BE FEE LT, REOBTHIEL
Ba11o> T 5, sl TlE. L—Y =V ADH ] ~120-160 mJ/pulse $X UJEREIIH 25 HZz TiA{E L. 35cm
DY a3y b T Ly BESE THREDEZZE Uiz, AEHE T, MR TcOLAY) -/ T4 X=X Sk
ITOBAFER, EANTOHIGEELD A X — X7 LR SRR OIRNL., BXUSEOEHHEIC DWW THENT %,

F=TU— R T X —, kB, i - SR, HHERHEL, LAY —EL, T L

Keywords: Lidar, Antarctic observation, middle and upper atmosphere, Resonance scattering, Rayleigh scattering, Raman sc:
tering
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BRIEL AV —/F< 2 5 A Z—OPemiEibic K 2 [ E SR O B T
A daytime observation of polar mesospheric clouds with Syowa Rayleigh Raman lidar

system equipped with a new etalon unit

B FHE I ok BRI 2 VI A 2 PR B3 AR SRE A IE Bt 4 &)1 502 SR L 2 i e 2 v L et 2
SUZUKI, Hldeh|kd* : NAKAMURA, Takuiji? ; EJIRI, Mitsumi# ; ABO, Makotd® ; YAMAMOTO, Aklhlro4 KAWAHARA,
Taku d' ; TOMIKAWA, Yoshihiro? ; TSUTSUMI, Masaki ; TSUDA, Takud ; NISHIYAMA, Takanori?

VATBORE, 2 ENT U, # O, 4 BN

IRikkyo University,?National Institute of Polar Researci,okyo Metropolitan University*Shinshu University

20114 2 HICEH 52 gt (JARES2 12X - T, *mEh S EEHRE E TO KSR E 2 A B A AT

B LAV =I5V T4 X—DWEAREHICE A T, 20144 2 HREICE S £ OEFIGERMMTbN TV, AEET
Li\ T7—ARTA h&% 2011462 H 4 HIC, AR TR L5254 X —Ic K5 MHPHEE (PMC) ORI
LT3 [Suzuki et al., 2013] LA L., AREEIILHOEBERZ A A > 2—7y M LIzeDTHD ., HEotHk
DY aw b /A RADFEEREZTTUE S BEOBHIEARTRETH >z, ZDe, HARAZHLICREIAZNZ %
PMC D@l L <. Suzuki et al. [2013]CD#HE L. PMCHAMAMOIKINCH 725 2 H ORGEIFHICE SN 1H
ZRGTDHEZES>TND, ZT T, HLld, JARESSD EIHBIANHRILIR (20134 12 H TAI?) D PMC #8172 AREHIIC
Efid B DI, EEIEGRE AR KIEICH R REAi T 2o 2=y R L, BRILA) =I5 X—I1E
AUTee ARETIZ, 2O Y=y MEABDT A X —Y AT LT X > TRE DM IH U 7=k 22 o
MBS DWW TCHIRT 5,

F—T— R i EE, JOEE, T4 X —, mkl
Keywords: polar mesospheric cloud, noctilucent cloud, lidar, Antarctic
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Fa LY BZETA—a SEERHCBIIE NI AR T 0w 7F MU T LEDER -
MEFFRAE DA " . : . .

Study on generation and sustaining mechanism for an SSL during a night of high aurora
activity above Tromsoe

Tk 3% L PR AR L R e 2 ORIL R —BR L R 23 B HERL 2 )R Bt 4 pER AR S AN /25 G
b g 4B K L Hall Chrisb

TAKAHASHI, Torul* : NOZAWA, Satonorl ; TSUDA, Taku@ ; OYAMA, Shin-ichiro! ; FUJIWARA, Hitosh? ; TSUTSUMI,
Masak? ; KAWAHARA, Takuya4 ; SAITO, Nor|h|t05 WADA, Satosh? ; KAWABATA, Tetsuya1 : MATUURA, Nobud' ;
HALL, Chris®

VAR - STER, 2 ENZMOIBFZEAT, 3 BEEAH AR, 4 EMNRZETEANE, 5 BLZARZET, © b a LY R
ISTEL, Nagoya Univ.2NIPR, ®Faculty of Science and Technology, Seikei UnitEaculty of Engineering, Shinshu Univ.,
SRIKEN, SUniv. of Tromso

AFERTIE /)WY z—- bBRLY (69.6 N,19.27 E) TEBIMENIZART T 7F 1T LJE (Sporadic Sodium
LayerL, N SSL) DK « MEFRAEMEICOWT T MU T LT A X —, EISCAT L—&—, H{EL—X—7—2 =R\
WERZRT, SSLHNOHMEF MUY LEFIE, ARTT v 7 E (E9 & &R A0 BN NZZTENDT, i
KEDEAAFIVADIL—Y—L UTHHTSZ EMNTES, UL, SSLIZWIH THE [Clemesha et al., GRL, 5(10),
873-876, 1978 N TLUK 35EMIC B K UL RMIZED R ENTE TV BICEED 5T, SSLOAERL « MR DOV
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etal., GRL, 14, 76-79, 1987] Z DHI T EFHC Es/E & ESWHBTRIBHCHEIL TWa 2 e AHIB N TV 5,

RLEERNERSICHE ST 2R RGIRERE S SSLOARL « L LTIHEEH SN TWS, F M) 7 L&
ERERGIRE T N Y LJE FETIE B TH % T & SSLENEIC BV TH 40 K OIRE FHEDEIIE NizicwHl
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RIS LY F R LSA R —E /U7 2 — « b LY O EISCAT BIHIFTBOthNICERE S N, @l ELH L
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SSLNDKRGIRE 7 150 fRAETEH U7AGH, SSLNDIREICEEE AIERiZ A o7, L L., 2000 UTLARE, SSL

B SREOR/IMAD S EFEBICIE LT3 T Wb o7z, EISCAT UHFL—X—DE FEE T — 2k, [FRHE
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Es/E & SSLOEEZ Likd % & SSLHEIRFD 2118 UTH 5 2200 UTE TR ZNZNDE— 7 MFIFIF U m EEslic {7
fEL Tz, 2200 UTLAR, EsfEld SSLE DI 2 km{EWEEICNE L Tz, TS OFERIE SSLEOARRIFRK & L
TESEMNFSLTED, MR L L TS AKEEMENTES LTV AHERLTWS EELR LTz, AREETIIES
& EsEIC KD SSLEMEME N, WRAKUREMIEIC X > THER SN BLERIC DWW THET %,

F—T—=F: ARTIT 4w I F VI L, FRIT LT AR —, A —10F, EISCAT,iE L —X—

1/2



Japan Geoscience Union Meeting 2014 o/o)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. Jg;’;‘sgime

Union

PEM36-08 25312 WEf:4 A 28 H 11:00-11:15

Keywords: Sporadic sodium layer, sodium lidar, aurora, EISCAT radar, meteor radar

2/2



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

PEM36-09 25312 HEf:4 A 28 H 11:15-11:30

P MR R RS L — 2 — 1S K o TREANE N 7o s & Fp R A . O — D22

)
Seasonal variation of Polar Mesosphere Winter Echo (PMWE) observed by PANSY radar

PELL T i BE 2 SR OHERL L ik 3 R sE] L PEA BEE] Y R s 2 B Eah VLA A R s
NISHIYAMA, Takanori'* ; SATO, Kaord ; TSUTSUMI, Masaki ; SATO, Tori® ; NAKAMURA, Takuiji' ; NISHIMURA,
Koji! ; KOHMA, Masasht ; TOMIKAWA, Yoshihiro! ; EJIRI, Mitsumu ; TSUDA, Takud

U ENTRSIEZER, 2 RRURS: RN BRERITSERE HIBRE R AR I, 3 iR K2R e irseRt
I'National Institute of Polar ResearciDepartment of Earth and Planet Science, Graduate School of Science, The University of
Tokyo, 2Graduate School of Informatics, Kyoto University

In the lower thermosphere at the altitude of around 100 km, both neutral turbulence and ionization of atmosphere due to sole
radiations cause irregularities of reflective index, and as a result back scatter echoes from that altitude are frequently observe
by radars on the ground. In the mesosphere, Polar Mesosphere Summer Echo (PMSE) is reported to be a strong echo associc
with ice particles, which are produced around the coldest mesopause region in the polar summer, by a number of past rad
observations Cho and Rottger1997; Rapp and lzbken, 2004]. It should be also noted that occurrence rate of PMSE is very
high (80-90%) Bremer et al, 2003]. On the other hand, Polar Mesosphere Winter Echo (PMWE) is also known as back scatter
echo from 55 to 85 km in the mesosphere, and it has been observed by MST and IS radar in polar region during winter [e.g.
Ecklund and Balsley1981; Czechowsky et al 1989;L ubken et al, 2006; Strelnikova and Rap/®2013]. Due to the lack of of
free electrons and ice particles in the dark and warm mesosphere during winter, it is suggested that PMWE requires strong iol
ization of neutral atmosphere associated with precipitations of Solar Energetic Particles (SEPs) during geomagnetically disturbe
periods Kirkwood et al, 2002;Zeller et al, 2006]. However, the detailed generation process of PMWE has not been identified
yet, partly because the reported PMWE occurrence rate was quite low (228%er[et al, 2006].

In the VII-th six-year project of the Japanese Antarctic Research Expedition (JARE) from 2010, the middle and upper at-
mosphere research is one of the sub-projects of the prioritized research project entitled 'Global warming revealed from the
Antarctic’, and comprehensive ground based observations with various remote sensing instruments for the middle and uppe
atmosphere have been operating continuously in Syowa station. We analyzed data obtained by PANSY (Program of the Antarct
Syowa MST/IS) radar, which is the core instrument of the project, focusing on PMWE in the context of neutral-plasma atmo-
spheric coupling process between the middle and upper atmosphere. PANSY radar is a 47 MHz VHF radar with 125 kW (full
system 500 kW) output power, and it is the largest MST radar composed 5,00@lhsystem 20,000 rf) antenna array in
Antarctica at the moment. PANSY has already identified a number of PMWE near local noon since operation of mesospher:
observation mode was started in June 2012.

We would like to show seasonal variations of occurrence characteristics of PMWE between June 2012 and July 2013. Takin
full advantage of PANSY radar’s detectability, we calculated monthly-averaged height-time section of backscatter echo powe
in austral winter between 2012 and 2013. The result demonstrated that durations of PMWE strongly depended on hours c
sunlight, although occurrence heights of PMWE, which range from 60 to 80 km, were fixed on every month and year. These
statistical characteristics of PMWE were consistent with previous studies suggesting ionization at the PMWE height due to sola
radiation play a dominant role in generation of PMWEe|ler et al, 2006;L zbken et al, 2006]. However, the mean occurrence
rate of PMWE estimated by our study was 20-30%, which was considerably higher than that of previous studies. It implies
that atmospheric turbulence in the mesosphere would be driven by breakings of atmospheric gravity waves more frequently the
past observations, especially in Antarctica, and the role of atmospheric gravity waves cannot be ignored when considering th
long-termed climate changes.

F—T— R LM rp i o —, EREA IR L — X —, KKE N, PR — 7 A&
Keywords: Polar Mesosphere Winter Echo, PANSY radar, Atmospheric gravity wave, Neutral-plasma interaction
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Analysis of atmospheric gravity waves observed by airglow imaging at Syowa Station
(69S,39E), Antarctica

FRFH 5 5 PR sim] 2 TIP A 2 s SR OHERE 2 SRR P I B SR FHE
MATSUDA, Takashi S'* ; NAKAMURA, Takuji? ; EJIRI, Mitsumu K? ; TSUTSUMI, Masaki ; SHIOKAWA, Kazud® ;
TAGUCHI, Makotd* ; SUZUKI, Hidehikc*
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!Graduate University for Advanced Studiéslational Institute of Polar ResearctSolar-Terrestrial Environment Laboratory,
Nagoya University!Rikkyo University

KAEAW LR, BEHE) BEHEECHE LEESHO-FETH ., FERK TR S Nz E I hRE - ~E
BEEE R & TV F— A U, PREER O ENEZ S | i 9 T & TRIGERZ BRE) USRS Iy B 5
Z %o BIFEORADISTA—=2D S B IKENAHTEE X I O & E KNSR T 2 igam I % L TEEZ/NS
A—=RTH %, BEERK NRICH 2% EE OOk HE THIET 2 K5Ot A A=YV TBT 52 & T, TOMHEED
BT E ., ACPNAEEZ ZD KRR RSN T 2 B TE S, RKEA A=Y VT X BENIHED
MeatfRbT OFERIE 1990FERLIFHZ CME TN TWVE D, WFET IV—T T EICE AN FOHRIIEAEN GRS &
£H 0, Hix AL TE O NI RN L2 T 2 C LGN TH > Tz Tz, SEFEETHBIINC X D RK&OE
A A=YV TBIT— 22 KEICEB L TV BN L T 7 — 2 &0E AT 2 BRI, EIE O /51E
BRI —ICHH S TeEEHRIT TH O . RTIFZEDS BN WO TRV E WS IR E RS> TS, ITEDENIC K 55
RO Wizl ZHUSBIHRCEBIC X 0B SN2 KEDO T — 2 Z RIS % T & O T X SHFHT O FiED
BRI E & 72> Tz,

A MO 27— Tld. FD X S ERER RS 2 12012 3ot T — V) T2 T 251 U /577 BRFE
L. 20134 SGEPSF* 2 ((5 1 3 4 HHARB X UFEIHE) TR Ui, M Tid. FIWFRIIC 60 77 LA L LT
ERA—T T DHEN G R LT KGO CHEG 2 MO I B U, 307 — Y TAHR1TS5 T & ¢ M. mit
WL, BRI TOINT — AT MV RD Tz RITEEAPE DB AT BV S, AR, mIbhiH
2L TOANRYT FUVICZER L., RBIEREDT M AT MVZRETS 5 T & T 2 ZotO/KPAREE 2R 7 kb
ZEH Uz, B, TOEEICHENNEE UTHEIRT 250 2 HLD 19 7o b a1 & Ort & 1) %2 8-64 77, &k (K
FIE)5-100kmD 7 DHEIL D H LU T L T3, TOFEER 20114 4 AN S 9 AOREAIEMD T —ZIZDWNT
WH L, HHIC K 0 EH X NTKCPAAEE & R LTz & T AL i TFEDSKREOEHEIGD SRR T O R %
T FLEE LTENITH A L2 L TV,

BT K D, R&GOEA A=V VT T — RN U, fTHEIC K B D O 20 31 IKHEIR T 04
ZEI E R iEind % T EWAREIC IR o Too BARIREHITIE. 20024E 8 X U8, 200840 SHIE E TOMERRKKRKEA A—
VYTBETT o TWE, £z, mMARETIX, Halley Fitth (75S, 26W), Rother&tith (67S, 68W), McMurdoitit (78S,
167E), Davisktttl (69S, 78E) miffinizitth (90S)7% &£ { DL TREIEA A=V TEID TN TWV5, ThHDRE
DT — R 7 fEt Uik O iR « RESEAEOE IR OIRZ W EEIRT 2 C LR EERETH S D, L IEE TR
HHc B 5 7THEICDT 2 T— 2O 2170, B OFHEFHDFELH ZHHND e Zfla Uiz, RERTIEZ, Z
DT DI 2 HET %

F—U—F: RKENE, R&OEA A=
Keywords: atmospheric gravity wave, airglow imaging
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First detection of daytime tweek atmospherics observed at Moshiri and Kagoshima, Japa

R AR AR 25 =0y il 2
OHYA, Hiroyo'* ; SHIOKAWA, Kazu@? ; MIYOSHI, Yoshizum?
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!Graduate School of Engineering, Chiba Universi§plar-Terrestrial Environment Laboratory, Nagoya University

It is well known that tweek atmospherics can be observed only at night except for solar eclipse days, because daytime a
tenuation rate of the tweeks is much larger ("70 dB/1000 km) than that in nighttime ("3 dB/1000 km). In this presentation, we
firstly report detection of daytime tweeks at Moshiri (Geographic coordinate: 24,342.27E) and Kagoshima (31.48l,
130.72E), Japan, on non-solar eclipse days in December, 1980. The daytime tweeks were observed both before and during
large magnetic storm during 16-20 December, 1980. The minimum Dst value was -240 nT at 04:00 UT on 20 December. The
average occurrence numbers of the daytime tweeks at Moshiri and Kagoshima were 2.7 and 0.3 tweeks per minute, respective
The local times (LT) when the daytime tweeks occurred were through 07:00 - 17:00 LT at Moshiri, while they were 07:00 - 09:00
LT and 15:00 - 17:00 LT at Kagoshima. All the daytime tweeks show clear frequency dispersion. The average duration was 18.9.
ms, while that of nighttime tweeks is "50 ms. The average reflection heights of daytime tweeks at Moshiri and Kagoshima were
86.2 km and 94.7 km, respectively. The average reflection heights of nighttime tweeks at Moshiri and Kagoshima in same periot
were 87.1 km and 92.1 km, respectively. The variation of the daytime tweek reflection height was higher than that of nighttime
tweeks. The horizontal propagation distance in daytime cannot be estimated from the dispersion, because the duration was t
short to estimate the distance.

We found through a theoretical consideration that the VLF/ELF attenuation on the D-region ionosphere depends not only or
the ionospheric height, but also the sharpness of electron density profil@$e 5 is a conventional parameter proposed by
Wait and Spies [1964]. When theincreases, the attenuation decreases. Even daytime, wheéhisheccasionally large, the
attenuation would become less down to be able to observe the tweeks. In this talk, we will show the results of the daytime tweek
and discuss their occurrence mechanism.
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Long term variation of geomagnetic Sq field over 100 years

i ez
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1004FLL_EDEFAIC B 2 S 8HAIFT T OIS SqiaOIRIEZ (L2 KD, BEXUSEE LR MEROFEE, TN 502D K
TR HINTH 5 KAEENE, Sl TOESGHRE & OBHEZ Tz, SqiRIEDOEEERLEE LLE ORFERE D KRG B
AFMEE ., BEEEESUCEE ORKPHEB R IEIC X > THIATE /2o B L TEUEIZRBFEBIE D/ NS WIE EJaGED K
ETWNMEADD O BRI OWT S KIGIEENE OEZICHIE LT 1900 DIk Ei&b b Tl T TEL &%
W, TNUNOEIZ IR E N, £z, EltE X 1 TR EmEh g 5% & sqinidim< x5 & il
T BHEFTEOFNTRERITHT LEZ 51X TRAEST, ZOME & U T SqifonsiE b BT 220 ERiEIC DAL
BENTVEDIFTlEEnEnS T eEnNEILND,

PRI R HUERIERBI YT T b N FH &R & ORIRICDOWTE NS TETH %,

F—U— R M HZ L, REIZL, RIGTEBIEE, FREGIRE, BXURERE, HuE
Keywords: geomagnetic daily variation, long-term variation, solar activity, main field strength, elecric conductivity, wind veloc-
ity
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Long-term variation in the upper atmosphere as seen in the geomagnetic solar quiet (S

daily variation
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IResearch Institute for Sustainable Humanosphere (RISH), Kyoto UnivetBitta Analysis Center for Geomagnetism and
Space Magnetism Graduate School of Science, Kyoto UniviXsigoya University Solar Terrestrial Environment Laboratory
Geospace Research Cent@&@olar-Terrestrial Environment Laboratory, Nagoya University

It has been well-known that the geomagnetic field on the ground shows a regular variation with a fundamental period of 24
hours during a solar quiet day. This daily variation depends on local time, latitude, season and solar cycle and has been calle
solar quiet (Sq) geomagnetic field daily variation. The Sq variation is mainly produced by magnetic effects due to ionospheric
currents flowing in the E region of the ionosphere around 105 km. The global pattern of the Sq variation of the H-component
shows positive and negative changes in the equatorial and middle-latitude regions around noon, respectively. The Sq curre
system expected from the geomagnetic field perturbations consists of two large current vortices: one is an anticlockwise currel
in the northern hemisphere and the other is a clockwise current in the southern hemisphere. The Sq current is dominant |
the daytime ionosphere where ionospheric conductivity is relatively large, and is driven by electric fields originating from the
ionospheric dynamo via the interaction between ionized and neutral particles. According to the Ohm'’s law, the main variables
in the Sq amplitude are the ionospheric conductivity, the polarization electric field, the solar diurnal tide, and the intensity of
the ambient magnetic field at the E-region height. Then, to investigate the long-term variation in the Sq amplitude is important
for understanding the physical mechanism of long-term variation in the upper atmosphere related to solar activity and lowel
atmospheric change such as global warming. In this study, we investigated long-term variation in the Sq amplitude using 1-hou
geomagnetic field data obtained from 184 geomagnetic observation stations within a period of 1947-2012 in order to clarify the
physical mechanism of long-term variation in the upper atmosphere. For the analysis of long-term observation data obtaine
from a lot of geomagnetic stations, we took advantage of the IUGONET data analysis system (metadata database search syst
and data analysis software). The Sq amplitude is defined as a difference of the H-component of geomagnetic field between tt
maximum and minimum values each solar quiet day. We identified the solar quiet day as the day when the maximum Kp value i
less than 4 for each day. As a result, the Sq amplitude observed at all the geomagnetic stations showed a clear dependence on
11-year solar activity and it tended to be enhanced significantly during solar maximum. The Sg amplitude became the smalle:
around the minimum of 23/24 solar cycle in 2008-2009. The relationship between the Sq amplitude and F10.7 solar activity
index was not linear but nonlinear. This nonlinearity could be interpreted as the decrease of production rate of electrons and ior
in the ionosphere for the strong extreme ultraviolet (EUV) and ultraviolet (UV) fluxes. In order to minimize an effect of solar
activity including the long-term variation in the Sq amplitude, we calculated second orders of fitting curve between the F10.7
solar index and Sq amplitude during 1947-2012, and examined the residual Sq amplitude defined as the deviation from the fittin
curve. As a result, majority of the residual Sq trends passed through the trend test showed a negative value without dependen
on geographical latitude and longitude. The tendency was strong in India, the southern part of Africa, and the northern part o
America and Europe. In a region of northern part of America and Europe, the secular variation of magnetic inclination become:s
relatively large, compared with other regions. Therefore, the long-term trend in the residual Sq amplitude could be linked to &
change in the ionospheric conductivities associated with the secular variation of the ambient magnetic field and the upper atmc
sphere and electro motive force (UxB) via the interaction between ionized and neutral particles.

F—TU— R M HZE L, KRG8, RIZS), M <UKEZE1 L, Bt RE, BkiRE L

Keywords: Geomagnetic solar quiet daily variation, Solar activity, Long-term variation, Geomagnetic secular variation, lono-
spheric conductivity, Global warming
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Temporal increases of horizontal speed of frontal Es observed by HFD
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DUROR/MEZELD . E—=Ih 5@ EN B It > TIEEICE L 75> TH 200kmICiET % & 5 I REHEME TH . &
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65%h° 400kmULL FDJRTEEIHRR TH S T & nh otz —/5. 100kmlL EEEN 78I D ¥ — 7 EEN RO | Z
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Keywords: frontal Es, horizontal speed, temporal increase, HF Doppler observation
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Study of medium-scale traveling ionospheric disturbances (MSTID) with sounding rock-

ets and ground observations
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Medium-scale traveling ionospheric disturbance (MSTID) is an interesting phenomenon in the F-region. The MSTID is fre-
guentin summer nighttime over Japan, showing wave structures with wavelengths of 100-200 km, periodicity of about 1 hour, anc
propagation toward the southwest. The phenomena are observed by the total electron content (TEC) from GEONET, Japane
dense network of GPS receivers, and 630 nm airglow imagers as horizontal pattern. It was also measured as Spread-F events
ionograms or as field-aligned echoes of the MU radar. MSTID was, in the past, explained by Perkins instability (Perkins, 1973)
while its low growth rate was a problem. Recently 3D simulation study by Yokoyama et al (2009) hypothesized a generation
mechanism of the MSTID, which stands on electromagnetic E/F-region coupling of the ionosphere. The hypothesis is that th
MSTID first grows with polarization electric fields from sporadic-E, then show spatial structures resembling to the Perkins in-
stability. We recently conducted a observation campaign to check this hypothesis. We launched JASA ISAS sounding rocket
S-310-42 and S-520-27 at 23:00 JST and 23:57JST on July 20, 2013 while an MSTID event was monitored in real-time by the
GPS-TEC from GEONET. We found 1-5mV/m northeastward/eastward electric fields during the flight. Variation of electric fileds
were associated with horizontal distribution of plasma density. Wind velocity was measured by the TME and Lithium releases
from S-310-42 and S-520-27 rockets, respectively, showing southward wind near the sporadic-E layer heights. These results a
consistent to the expected generation mechanism shown above. In the presentation we will discuss electric-field results and |
relationship with plasma density variability together with preliminary results from the neutral-wind observations.

Keywords: MSTID, Sounding rocket, Electric field, GPS-TEC, Observation campaign
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IMAP/VISI TEEIE N 7o /REEERER F I 5 0630nmE thr It
Characteristics of O630nm emission associated with equatorial ionization anomaly ob

tained with IMAP/VISI

PA KAt IR {1 Perwitasari Sephi; AU HE— 2 ; 2 FEAN 3 R $h5E 3 A MK 3 1L 4
SAKAMOTO Daiki SAKANOI Takeshl* ; PERWITASARI Septi ; OTSUKA chhl2 ; SAITO Akinori? ; AKIYA,
Yusuké ; HOZUMI, Yuta3 YAMAZAKI, Atsushl

VRHERAREBEI AR, 2 4 B R R B ERER BE 22T, 3 SR AR AR B AR kY, 4 R A2
LGrad. School of Science, Tohoku Universt@TEL, Nagoya Universityy Grad. School of Science, Kyoto UniversitySAS /
JAXA

(AR SRR F AEEIC B 2R 0BG & U CRERYE (EIA : Equatorial lonization Anomaly 3% %, EIA & I3fEA
TRENSBIZICKOFE LI SN 75 AV E @ TRITRRICID > Trdbilfi PR\ 45 2 & TRET 28R TH
D, TIRXROEEREE Tl & 59 ZOmfl] (REAREER T 15° ) TliKkZ e 50 %%, TDEIAI
5 0630NMFNICEET 5 T NFE TOMIZEE., TIcH B 5 0YeE a5 CICERBMNCE DI TbNTE Tz, ZDiko,
I OBIT 5 T EMNNEETH O . EIA O bOFRMERTHIZ b, HTRHE MR & ORI ZFEIICERNR 5 2 &V
Kz oiz,

ISS ([HFRFHAT— 3 ) I S N7z IMAPIVISI &, &K 400km 5 2R & AEN £+ 52° OJLHEIFICHE >
T 630NMAKOCEIHIZITS T EMARETH O, EIA IZfES 0630nm3E) D 7 a— VETRINTE %,

AL TIE T D ISS— IMAPNVISI OF7Z2 40 U, 20124F 9 A0S 20134F 12 H O 1L, FICHTE & N7z 95078
AD 0630nm%§7‘néﬁ@ﬂ7~—5<%fmwﬁL EIA X115 0630nmFE DM TIRHETFME. RENTR. FEIZHCrILIER
PRl BESUSURTF 7R & DORERE - ZERZ B ZIH S MNCT 2 2 &2 HNE T 5,

T =R THEICDWVT, £9 0630nmDiiE i AEH L, ThEBETICRED Uiz, Fiz. i1 N hEekt
HelZ, FICL RO 4% T EDE Lz, (1) HREEICHIT 2 KEOBEEN DIRE SN RORLZEL DY —7
ERFOCT L, (2) EIAICHES EEOREEDBIHIE N TS T &, (3) BEdtmiEkD EIA DL T3 &, (40 H
DM 0.5CEA) UTOH, £k 050 ETE AV TWVERWRMH TH S &,

T— RN OFER, EIA ICPES 0630nmFEI DT RMEIFIEIC DWW TIE, HIRD 5 RERIEE LRI T ISHEWFE
ML I BEADP RSNz, LHLAEDS, RUHSRHICET 2FEHREDHED WDKK ENEREE> T, TOFEE
. iz 2HGRHEE RIS Z TRIEKIF ., FHIKEESOMOEHENNELR > TWE T L ZRBd %,

RIT, EIACEES 0630nmFEDZHKIFIEIC DOV TR, mdtimiEERE &, Z2FEERIT EIA 1ICfE S 0630nmFs ot
MNE OB RZERNMESNTZ, TOFEIF, HEIOEE DI, LR TIREABEMY RS M E Em & 7D, EEkE
AL MU RTFRMRTHRENS, LML, WTHOHIKBWTEFNREICKERIESDEZ/R U,

F 72 EIA ICFES 0630NmFE il DR ERIFIEIC DOV T, Fols (201359 A5 10 A) OEIMIT— 2 %WV TEl
NJz, TORER, WARE (dip equator HDHIEEFREORICHIE S 55T (2000 ~310° ) TlEILFEERICBW T EIA IC
£ 0630NMFEHRED R ERK D KEL 2D, TN TIIFEERTHRERENREL B3R ET- Tz, THUFER
VY SRS K B B ERE | R EENC KA EEZ BN S,

20134 3 A DEAUREIFIC 351 % EIA ICPED O630nmF BB DWW T I, DstEEOMRHEDY 90 LLEDIRHT R
WNE L EBHERICTR 5Tz F Tz DStEEDOMOGHED 90 LU FDRFICIE, Dstf# & 0630nmFE't & DRI IE B FHEY
BRI A S NG > Tz, T, FEBRERAGERIC 0630nmFsEmE DN H BN, TOFEMDOEKE LT, il
EREBIRFGERFIC Region2E AR DB MM DTN & BLMUEE EZ TIRA L, EIAFEISGEE R 52T LhEZ 5N,

F—U— R BFETEHAT—Y 3 >, RROE, #AE, EitE, RERE, IMAP
Keywords: ISS, airglow, thermosphere, ionosphere, equatorial ionization anomarly, IMAP
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ISS-IMAP & 3l |1 X — % & D[RIGEIIIC & 5 RSO DT
Analysis of the airglow structures using the simultaneous observatlons by ISS-IMAP anc

all-sky imagers

SERY T U R PEE L ORI M 2 S £ 3
YUKINO, H|dekol* : SAITO, Akinoril ; OTSUKA, Yuichi? ; SAKANOI, Takesh?

LHUK - B - HUBRYPEE, 2 440K STEMF, 3 LK - #
IDept. of Geophysics, Kyoto Univ»STEL, Nagoya Univ.2Grad. School of Science, Tohoku Univ.

ISS-IMAP &\ A KA A— ¥ DAIFEHINC X O KK ES IO 2RSSO 2175 720 /K FEED 10km?100km
DOHIEE - BABICEBT 5 RAETRICOWTIEZZ K Ol EBIIN R ENTE TV 5D, EREHICBWTKERT—)L
100 kmLL FOKRKE R ZBIHIT 2 C L2 HNE LT, 20124E 7 H 21 HIZ ISS-IMAP AT H B SNz, ERBSGHA
F—3 3 (1SS D= EIEH 400 km, HUEHIRIA 1 51.6/ETH 5, ISS-IMAP DRJ{H « SEFRY I CEAIEERE (VIS
EREIEDORGEIT-> T D, ZFOZE/EEE 10 km?25 kmTH 5, AHZETIE. /NT A (20.487 N, 156.2)5 W)
DERA A= ¥ DT —2 &, ISS-IMAPIVISI DT — 27 VT, K5I OZE NG Z T LTz, VISI OB E
1£630nm 730 nm& 762 nmTdH D . NTA LKA A=V v DEHIEEIX 630 nm& ., 557.7 nmT. 5.57) ORI fiRGE
THEONS, WmENN5E5N% 630 nmAKOEHLED K L . BE 95 km{hA TR T B2 LKA A—Vrh5iE5N1%
557.7 nmAXOEHEE & ISS-IMAPIVISI 535N % 762 nmASIEEICDWT, VISI BNT A D FZezEE L. HhD.
Hi EERS EZEDENDOHOT— 2D Z 15720 ZORER, WIARRA AT Y TT T AR - NTIVHEHIE N
TZRNC BT, VISI TE 630 nmT /T XX « NTOUVEIIIIE N, WO c X 0 22/ X — )V K O EhiE s
T Ulc, Filee T XX « NTIWEFIH L TRRA A=V % & VISI ORI, VIS OB ERIER21T >
Tzo FRETREIRKENHEOWEDZERI A — VI DWW T ERET %,

F—T—F: R&OE, 7F X< - NT )L, ISS-IMAP
Keywords: airglow, plasma bubble, ISS-IMAP
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ISS-IMAP/EUVI TEIIl & 7z 4 75 I FE B E AR He 1 A > /KA
Horizontal structures of ionized Helium in the topside ionosphere of dusk side observec

by ISS-IMAP/EUVI

TR #0A b ; 7oe IR L o Loley 202 K B 522 I 1 3
HOZUMI, Yuta'* ; SAITO, Akinori® ; YAMAZAKI, Atsushi2 : MURAKAMI, Go? ; YOSHIKAWA, Ichiro3

VIR IEE BB ANT IR RS2 205, 2 T Ze i oe iy mie - HiRIEEpTITn, ® sRAUR
IDepartment of Geophysics, Graduate School of Science, Kyoto Univéisisjitute of Space and Astronautical Science / Japan

Aerospace Exploration AgenciThe University of Tokyo

Horizontal structures of ionized Helium in the topside ionosphere of dusk side were obtained with the Extreme Ultra Violet
Imager (EUVI) of the ISS-IMAP (lonosphere, Mesosphere, upper Atmosphere and Plasmasphere mapping) mission. EUV
has taken image of He He Il radiation (30.4 nm) from the International Space Station (ISS) since October 2012. In this work,
images taken in 2013 were analyzed. North-south asymmetry and longitudinal structure of ionized Helium were found. Season:
dependence of these horizontal structures will be discussed.

F—TU—F: EHEEEEE, ISS-IMAP, NV & LA %
Keywords: Topside ionosphere, ISS-IMAP, lonoized Helium
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SuperDARNItH##IE-FER HF L — X —Z FHWW e KT L 77 I X % S BB BRI A H) D
A

L
Study of ionospheric disturbance characteristics during solar flare events using the Supe
DARN Hokkaido radar

PO KR, v 21
WATANABE, Daiki' ; NISHITANI, Nozomu'*

LORR U BRER B 28 Pl
ISolar-Terrestrial Environment Laboratory, Nagoya University

BN BIROEECH REEOEN IR T 2T DICEEREK TH 5, HEHERDZREE I GEERZTY
Vv —BigRz2I3 L, k%7b/ﬁkixﬁ y#R. EUV, @I 3 )VF—RiF/x ENHIBRICEET % T & T, Mk xEH
BELLAEC S, Z078, BIGRESLHEEBERFIHT3ICHz> T, K7 L7 & 2 EEEEEIL ORI # RS %
CEFRBERRTH S, AWFETIE, 7L 7K % EEEEEEL O T & FHC BRI E rR S L8 2 oE Uiz, #MEo
T L7 RSB B EEEE T RELAHIC OV TR, GPSY Y — I VE NS AW - 2 E GRS (SITEC) A & < BF
TENTE, STECEEBEHEEEZRHETHILTWVS Iz, EHEEALOREELSHEREONE, RIUFEICBNT
. 7 LT RIS B EEEE R EA O SRR O E 1T o 1o KRR T L7 R, T ERICIE Ry To9—
TEWMECRTENHENTVWS, TORYTSFI—2 T MNE DEBTOEFREL(N SHERZIIGEL. FET
DEFEREZ\ BB R 2T IG5 T, ﬁ&%ﬂﬁﬁ&f@&@ﬁ@fﬁ%hﬁo$mﬁﬁg®ﬁ£%ﬂﬁb 2006
FEA2AME 2013ES X TICAETEM207 T AU ED T L TR Y Mk U, JbiEE-FER HF L—X —DOEHRD R v
o= T NN U, TORE, DEEDE FRELZHOFENRKENEEZISNZ ARV MPREHAZT 5N,
EBEDOFENRN MR TEIRNARNY FEEL BRI 5NN, FEOBIFRELFHOBENRKENEEZONS A
RV MIFELENS T, Ko T RUFFETIEKRRG T L 7T, DEEOE FEELEINIANTD 5 &isamTd 7z,
FleL—X—D Ry 75—y 7 bOWEEBRINIRENTS % & T, $¥&Wﬁm£%ﬁﬁ%oﬁo;@ﬁmgkﬁbf
MNTIC, BRI X % X #R. EUV idEE 7 — 2 2 O CEHEZ TV, BEErsEs 82/ Lz, cnbo
AHERERA IR T B T T L— R —Bl D2 4% 31 U 7z,

F—7— R SuperDARN JLif#E-FER] HF L— & —, KE5 7 L7, SEEEZE), YU RIS, L2 IR
Keywords: SuperDARN, Hokkaido radar, solar flares, ionospheric disturbances, photochemical reaction, range dependence
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kx&l{éﬂ/&ﬁfﬁﬁ I & % ERBEREIR ] it 2 7R R T SR D28k
Thermospheric tidal effects on the ionospheric midlatitude summer nighttime anomaly

B {72 1* ; Lin Charles ; Chang LoreR ; Huba J. D? ; 757% AR 4 ; I [FjE 2
CHEN, Chia-hung* ; LIN, Charles ; CHANG, Lorer? ; HUBA, J. D3 ; SAITO, Akinori* ; LIU, Jann-yeng

BUEBENRIRAHERE AR, 2 BB ERTHIRAARZER AR ZERT, 2Plasma Physics Division, Naval Research Laboratory,
Washlngton, D.C., USA! Eji,l}{%‘lﬁj(?fﬂ?b}?ﬁﬂ
IDepartment of Earth Science, National Cheng Kung University, Tainan, Taklestitute of Space Science, National Central
University, Chung-Li, Taiwan?Plasma Physics Division, Naval Research Laboratory, Washington, D. C.,\I®&fartment of
Geophysics, Kyoto University, Kyoto, Japan

This study use a 3D physics-based ionospheric model, SAMI3, coupled with the National Center for Atmospheric Researct
Thermosphere lonosphere Electrodynamics General Circulation Model (TIEGCM) and Global Scale Wave Model (GSWM) to
simulate the mesospheric and lower thermosphreic tidal effects on the development of midlatitude summer nighttime anomal
(MSNA). Using this coupled model, the diurnal variation of MSNA electron densities at 300 km altitude is simulated on both June
solstice (day of year (DOY) 167) and December solstice (DOY 350) in 2007. Simulation results show successful reproduction
of the southern hemisphere MSNA structure including the eastward drift feature of the southern MSNA, which is not reproduced
by the default SAMI3 runs using the neutral winds provided by the empirical Horizontal Wind Model 93 (HWM?93) neutral
wind model. A linear least squares algorithm for extracting tidal components is utilized to examine the major tidal component
affecting the variation of southern MSNA. Results show that the standing diurnal oscillation component dominates the vertical
neutral wind manifesting as a diurnal eastward wave-1 drift of the southern MSNA in the local time frame. We also find that
the stationary planetary wave-1 component of vertical neutral wind can cause diurnal variation of the summer nighttime electror
density enhancement around the midlatitude ionosphere.

F—TU— F: PR, R, KUY EH
Keywords: Midlatitude Summer Nighttime Anomaly, thermospheric tidal effect
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71 A 7 S D BB L FLE NS B A AV BTy T DR _
Horizontal ion drag effect on the thermospheric mass density anomaly in the cusp

A 7 5 I R 2
MATSUMURA, Mitsuru'* ; TAGUCHI, Satoshi

VESUBE AT - BB > 2 —, 2 EAGEE KA R LR
LCenter for Space Science and Radio Engineering, University of Electro-CommunicaGoaduate School of Informatics and
Engineering, University of Electro-Communications

CHAMP 2 OBIHINC X 0, BAE DA XA T CIXEREEDFEHX D BN 30 % @< 25 2 EHIEN TV,
Z < OWIZE TR, BEEEOR A, IS X 28BS HOERIEIC K> TrlERCINZ EEZZ5NTED, [MHn
BRI AT THKICT 20D OEN L > TS, —J7, KESROEERXAICEL TR EAINTVEA
Vo MU OEEEEXRRIE. A4 RTy V728 CTHERKITKEEEIREZ 52 2720, HidEELZNICKD 14>
RZw TOREH, FERKOEEDTRICEHE L 52 50D D 5, WA INE TS, BIEERD A A T HT
WCHBGEEICDVTIE, AV RT Y T THARATEHIBE THERADEMRE N TEEREMERT S 2Rl
Tz FAWESE, BERERNA XA HEICENGEICOWTEIEY R a2 L—ra v iEfTolz, ZTORAICENTE, &
BREER K A TR E NS ENALMC KTz, A4V RT Y I REDHRVIGEIE. BEEEHEKIEH A
TR LE N> Tz, REETREMREBE B XA Y RIw T 00 L EEBEEORBOBRICEEH LT, &
BEENEDXSICUTHATHIRFHEILE NS DhEHIAT %,

F—T—F: BAE, HEEE, AT, CHAMP i 2
Keywords: thermosphere, mass density, cusp, CHAMP satellite
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Edge of polar cap patches

AR P T ER S /NI 2815 2
HOSOKAWA, Keisuké* ; TAGUCHI, Satoshi ; OGAWA, Yasunob

PESUEE R, 2 EN M
LUniversity of Electro-CommunicationdNational Institute of Polar Research

A highly sensitive all-sky EMCCD airglow imager (ASI) has been operative in Longyearbyen, Norway (78.1N, 15.5E) since
October 2011. One of the primary targets of this optical observation is a polar cap patch which is defined as an island of enhance
plasma density in the F region drifting anti-sunward across the central polar cap. Since the electron density within patches i
often increased by a factor of 2?10 above that in the surrounding region, all-sky airglow measurements at 630.0 nm waveleng
are capable of visualizing their spatial distribution in 2D fashion.

During a 4-h interval on the night of December 4, 2013, a series of polar cap patches was observed by the ASI in Longyearbyer
By using the high-quality ASI images, we estimated the gradients in the leading/trailing edges of the patches and found that th
gradient in the leading edge is 2-3 times steeper than that in the trailing edge. We also identified finger-like undulating structure
growing along the trailing edge of the patches. Generation of these fingers is probably governed by a structuring through thi
gradient-drift instability which is known to occur only along one side of patches.

From these observations, we suggest that such a structuring process can transport and mix the patch plasma across their trail
edges so that the scale size of the edges get extended. This means that the structuring through the plasma instability can stron
influence the large-scale shape of patches. Such a knowledge is of particular importance for better understanding the spa
weather effects of patches on the trans-ionospheric satellite communications in the polar cap region.

F—T— R W EELE, K5O My F, 75 ASANLE
Keywords: Polar cap ionosphere, Airglow, Polar patches, Plasma instability
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SEALION il 7 — 2 Z /e, RETL Y haY oy b HRZOREESH

M AREAT Ly B EHBICOW T OB

Correlation analysis between equatorial electrojet,pre-reversal enhancement and equat
rial spread F in Southeast Asia

FEIE A2 b d)l] st b Rl mE L PR RED L AR R L ARE S L BER L Ul BB Ak s L SR AR 2
KUNITAKE, Manabu'* ; TSUGAWA, Takuya ; YOKOYAMA, Tatsuhiro! ; NISHIOKA, Michi! ; YAMAMOTO, Kazunori® ;
ISHIBASHI, Hiromitsu' ; NAGATSUMA, Tsutomd ; MARUYAMA, Takashi! ; ISHII, Mamoru' ; SHIOKAWA, Kazud

VIS HOESTT RS, 2 2 B R KR ERER B TS i
INICT, 2STE Lab., Nagoya Univ.

IREA T L R F(equatorial spread F)[ESAFEAICIE, HHEDELENN (pre-reversal enhancement)[PREPE# 3
5T EMHIGNTVWS, PREFEE, ESFRAECRMETLL 7 FuaY x v b (equatorial electrojet)[EEJR}: DBHIC DUV T,
MRS T — 2 A A TEIT — 2 L2 O TIZEDED 5N T E 7, Uemoto etal.(2010 kD, /RETL 7 bR
Py AHERT L - 2RRICHEmZISRN WSS (Y AICAY 2= L7 badzy FHAHBELTWAHE) I
(. PREQIREDIIHIE N, ESFOREDL IS T EMHRINTRE Nz, ZOMMTICIE, 20074 11 HH 5 20084 10 H
DO 7 ¥ 71 T D SouthEast Asia Low-latitude IOnospheric Network(SEALIGRYIT— 2 DV 5Nz, T OHARI,
KEEEhw NIIC D72 %,

AR TIE, 51EHiE. SEALION Bl T — 2 ZHNWT W5, Wz, 2007405 20134F L 7 E/ICHRR L. KRG
B NAD SRR THMTS 5 C LI Ui, HAZIRICHERZ Y Tlo A N2 Might & BT — & 2 TR it &
TR S TSR IRE T %, HW o7 —21d, HIREEEIHIA, PhuketfBIARIE Jbii 8.091%, HIFIFRIE Hik¥ 98.32%. dip
lat. -0.2/%). Kototabangfg#& 0.205%, % 100.32%, dip lat. -10.1%), 4 /Y T @A, Chumphon{tfs 10.72,
k% 99.37/%. dip lat. 3.0/%). Chiang Mai(lt## 18.76£, Hif% 98.93J%. dip lat. 12.7/%) . Kototabangidifé 0.20£,
%% 100.32%, dip lat. -10.1%) TH %,

F—U—R L rbtadzy b, A7 FFPREHXZ1L, SEALION, /RiE
Keywords: electrojet, equatorial spread F, day-to-day variation, SEALION
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FHIA A/ VTR X 2 Kk R 4 X 7 X © lonospheric Ceiling
Low-latitude ionosphere dynamics as deduced from meridional ionosonde chain: lono
spheric ceiling

Fuly B o EA R L A SR E)I] i SUPNITHI Pornch& ; KOMOLMIS Tharadof
MARUYAMA, Takashi'* ; UEMOTO, Jyunpéi ; ISHII, Mamoru' ; TSUGAWA, Takuya ; SUPNITHI, Pornchéi ; KO-
MOLMIS, Tharadot

VIS HoEEMIAE, 2 £ 7y FETRRZET ANV, 3 F 2 U/ AKRE
INational Institute of Information and Communications Technoldd§ing Mongkut's Institute of Technology Ladkrabang,
3Chiang Mai University

Peculiar ionospheric features at low latitudes originate in the earth’s magnetic field configuration that has a shape of arch. Nes
the magnetic equator, the daytime eastward electric field raises the ionosphere to high altitudes where the ion-neutral collisio
frequency reduces. The ionospheric plasma slips down over off-equatorial latitudes along the arch-shaped magnetic field lin
by the earth’s gravity acceleration and the reduced ion-neutral drag, which is called the fountain effect. As a consequence, tt
latitudinal distribution of ionospheric critical frequency (foF2) forms two crests at low latitudes and a trough above the magnetic
equator, which is well-known equatorial anomaly in foF2 distribution. As for the diurnal variation of the ionosphere above the
magnetic equator, foF2 once increases in the morning and decreases before noon along with the development of the equatol
anomaly, which is called noon bite-out. Another feature at the magnetic equator, associated with the fountain effect, is the
relatively steady ionospheric peak height (hmF2) around noon, even though the EXB drift is upward throughout the daytime.
However, not much attention has been paid to hmF2 except for the time rate of change of it in connection with the vertical plasm:
drift velocity.

Interest in the equatorial anomaly has been focused mostly on foF2 (or NmF2), and there have been a few studies on hmF
variations associated with equatorial anomaly development. In this paper, we revisit the equatorial anomaly in terms of heigh
variations. For this purpose, we analyzed scaled ionogram parameters from three stations located along the magnetic meridi
that is a primary component of Southeast Asia low-latitude ionospheric network (SEALION); one at the magnetic equator and
the others at conjugate off-equatorial latitudes near 10 degrees magnetic latitude.

The daytime hmF2 was investigated for each season during the solar minimum period, 2006-2007 and 2009. The peak heig
increased for approximately 3 hr after sunrise at all locations, as expected from the daytime upward EXB drift. The apparen
upward drift ceased before noon at the magnetic equator, while the layer continued to increase at the off-equatorial latitude:
reaching altitudes higher than the equatorial height around noon. The noon time restricted layer height at the magnetic equat
did not depend on the season, while the maximum peak height at the off-equatorial latitudes largely varied with season. The da
time specific limiting height of the equatorial ionosphere was termed ionospheric ceiling. Numerical modeling using the SAMI2
code reproduced the features of the ionospheric ceiling quite well. Dynamic parameters provided by the SAMI2 modeling were
investigated and it was shown that the ionospheric ceiling is another aspect of the fountain effect, in which increased diffusion o
plasma at higher altitudes has a leading role.

F—T— R REEH, EXB KU 7 b, (S BEEEE S Y h T — 2
Keywords: equatorial anomaly, fountain effect, ionospheric ceiling, EXB drift, SEALION
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TIAINT IO ERM Il 2L —>ay
Three-dimensional high-resolution plasma bubble modeling

Bl mas v Iz B S
YOKOYAMA, Tatsuhiro'* ; SHINAGAWA, Hiroyuki® ; JIN, Hidekatst

WGt AR

INational Institute of Information and Communications Technology

BEHE O 75 A<, FOMBIHNFMERK E DEZC K > Tl KR ENTWA 28, PiERS L BEERKOMELE
72 fRAA % C & I3 EEEE OYIhER 2 IR 5 FCIERICEETH S, —/. BEEBEN CIEHBRIESICIN - 7o EE R
MIFFEICE L. BEZE LT E-FEEMIZBIEEEN TV, FEKEHEICBO T, FREAT LY RFTSA<
INT IV EMENDHEZOMFENE L ST NT VDS, 7T XANNTIVCHES JfiE 75 A B EOAHAIEEHH
UGG, BHROWRE, MHORMEER (> FL—ray) PECSH. GPSHIC K % E FHiikcHLx
fREZ KIET T EDNHIENTIED ., ZOERBEN & EDH A ZLDORIANE RDEN TN S, BHROFER LN S,
75 X NT )V EEEE F R FEIC 350 % Rayleigh-TaylorRZEDNRERTH % & PREET N, WEFHE Fo 2 Kook
KBTS I aL—yaick D, REEDIERIERED T AN T IWVERDTEEFRRNTH S T LRI NIz,
20004 B LIRRIC IR B &L BXITTTDTFTARNTIINY I 2 L— g UL RO 75 XN TILD 3 RekE
i, AL EEOE, EHRIC KDY —T 0 YT ERIRENTE 2, 3TUTETIVORKOFIZ, BRI K-
THEA S NTAGE B E MO ER ST LN TEBEHTH %, Rayleigh-TaylorNZZE DRLER RS THRIC
B> THD L TEZGE., WM THRE S NMEILHEERD E I OEEROMEIIEFICEETH O, HE. ek
O E FEIMEIRFC Hi% U, EfEROEBERNABICIHD T ZRHHIC, 79 XD IVORESEN S k5 T Lo N
TWb, UL, EROBIEET IS X B2 TR, EFEIT I AR OB OVWTIIEHRINTELT, i, JU v
RRbR S SRS . 75 AT IVNEBORGEIC DOV T S N T T ah o Teo AWIZE TR, EkS R o 25 ikl
BUEET IV ZHTZICEFRE L. 7T AT IVORNEHER. EFEOLEME L 75 AT IVOAE & OBRICOWTKR
S UTze T AN IVORER CIRBEAR D IERICRE L x5 1, Z ORISR ZEERS D) v RIRTHET 5%
Wi, FEEOESWVEIEAF— LR ETH S, AL TR LUEEIEET IV T, KFEHMO S ) v RREEZR 2km &
L. B AT — LK, 22 3T EZ RO CIPIEEHW A T LIk b, 75 AT VOB O IERFRIE % B
e BT LT Uiz, £, EFBOSRMEICIGUTTIASRNTIVDRENKREL BAELZ LN EES T2, IF
KNI, RERKG BB T T (GAIA) ISHHMAAR, K DHENEZZMICE T B 75 XN T IVDRESZFIT DN T
WMRERBEESRETETH S,
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/INRETERE 2 BN E UTe 7 L X B Y B RO 8 S X 7 L OEERFE
Basic development of a small balloon-mounted telemetry with its operation system

{AT IR T A R AR BT
KONO, Hiroki'* ; KAKINAMI, Yoshihiro ! ; YAMAMOTO, Masa-yuki'

L Esn TR
LKochi Univ. of Tech

1.1FC®IC

EIWIC BT IAXA(THMTZE T2 BAFERAS) CIERABIIIH O & s ERKERDBERE N TV 5, FRE L TRmE
FE50 kmfEEEE T EF L. BT v b X0 ZHEHh DIEEREAR OHIRE DT &5 Bl EDmWERDATRETSH %
M. KAFHERBEOWIEE A TORLKERKOM HABFRIGBIFEACH L, UL LIEFEOE R I —DE KICKD
ALV TEITE EFARER/ VOGS BIIGER (F U4V VT 2O TT S EERD N CHBIITDbN S K 51
7o 7z (e.g. Near Space Ventures, Inc., 2013V & 130 Z [E7% 6 ft(= 180 cm)DEIIISER DG AT IZ KERAIA & BT
N7Z2BRNAGHBENIEEHEN—AT 2kgZENRIASD, FEGKEIT 5 kmEEX TG TE %, LA LENICBVLTX
BROFATREES, A 10— FOE M TRNSIERICIENEETH O . BOEKY A 73K E U TERWIRRICH 5. AT
F. ENTOKGRBIIKERZ O T2« TP KOPBERB LNV TRERBT 5 C L2 fPRERRE L. BIElT
725 TV AHEEFHFEOI D AT DNV TIET %,

2. BT

FERINCEHE LTV 2 RS BIISERDBERICIANT T, R/ V=22 T 5y v 74 —LE UIEERRE R T Tz, B
I, RO ZMi 7z NS )L — B3R T E % 250 gFEfE D/ VT L A—R b T LA MU F—2E%ZET 511 LR
VAT LTHDB, TUA—RITIIIFREY 2—)b, GPS KUEEE., HEE, A AT, nkE, Era /3R, BFE=
Z2—DFHEAZEHRT 52T —Z2HH L TH 0., St —OFHIENRERS LRIt ET D K51k Tna,

i EfRY AT LTk, PCETHIFT 25ERERSEY 7 b o 7 EHIICHFE L, TORE L FRME R e
Y —F =R EHCTHE LY 7IVZ A LSRR EEICHBEICIRMIET 22 N TE B, E5IC, VI b T7H
HEIH 19 % KML JEZXNT 7 1 )V ZIER Google Earthl &AL T & TRERNIED Y 7V A A L v ¥V T ZiTH T &
MR Z1EH . GPSHLEEHA 5 BRI = MA7L TR LSBT0 - A ONEHZ, BIF LA AT =R -2y
Frra—7—RIcANTBT LT, NUDBET VT FE R FERSERTC AENER T % T LW A[RETH %,

3. FEBRAE R

BHFES AT LOFER M & U TIT > 7o RBAEREER TR, 7 L X b Y RIRRO M 0@ 5 B O T &5 FEsto
BERMFEEL, M LR LT L A—2 OB AN 110 m& KIEICHIEES N T L X > 7o FEEGICIT> 72 L7
HSRERIC 35U % 270 mOEFHEE 0Ny PR AR0 %) Ol 3NN TH S, b vFrFu—7—X0FENA
A B EHGAINI O GPSHIEEHZFH L TV 5 7diREE 575 10 mIBEDH D D —7—XDERAAEIIA A 50
* THo IO REECOIERNNG > © 7 A5 L7550, £ 110 mO@ EEREEHI PN TIXZE LT NIb— 2 245
FTHIENTE, Tle, TUA=Z, BFY T b2 73 E@EDICEEL, FICHEE X2 RO S ah o Tz,
AFERTIE, EEFAFEDOFHM L 20144F 1 HORE IV — Y EBRTRONcT— 2 2REL T2 TETH %,

F—T— B KRB, (R SER, KEE, @EAK, 7L A =&, f1AAR T AT L
Keywords: Weather balloon, Tethered balloon, Stratosphere, Upper atmosphere, Telemeter, Embedded system
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[ B ZEN Fm 0V il - BROD I P « N EREAEIANG 2 B RO DN T

Impacts of stratospheric sudden warming events in the mesosphere and lower therm
sphere

PEER - 1 R 22 L =k S 2
WATANABE, Kumiko!* ;: TANAKA, Takashi' ; MIYOSHI, Yasunobd

L IUNREEREBE BRI R SR BE, 2 NN RSB SA ST e R R AP
!Department of Earth and Planetary Sciences, Graduate School of Sciences, Kyushu Urfilegiytment of Earth and Plan-
etary Sciences, Faculty of Sciences, Kyushu University

FRJEEZERAR (DUT SSW) DB /RE i M 95280 B U CIRIBIA S RS TV B D, e —2 L@l T —
ZOHIEZFIC X D, HRIE - REEARBIC SSWHE Z B DOVTIFFEL S D> TR, KR, FEERNDOF 2
FEAETRENTOVERVONEIRTH %, 7 T TR TR, [ROHEFH T — Z 2R A TEHFRE D & 2AE % T
ST E 2 KMERET IV EHWT, SSWICHES Kl BMRGOZLIC DWW T DIl z217-> 720 FHC. 2008
FEMD 2010FICHAE Uz SSWICDWTHEL K fENT LTz, ZORER. FEFERD KEE FEHih & EE & TOMEE T, SSW
FKAERHNCEIRM R > TWB T b olz, Uk b, JLREERTHAE L SSWORENE LERO BN 5 R
ERERBETEIC ETNATWVWS T Ehbho Tz, Fio. SSWICHES T JBEERMUIE O FESEE TIEFIENAADNBE T L E
bh-olz, THiE. SSWHHCHIBE THE SNz T2 2 ) — D NEEBEE CEB LR EZEZOSND,

F—T— F: REEZEIAF R, T, NEREAE
Keywords: stratospheric sudden warming, mesosphere, lower thermosphere

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gim

Union

PEM36-P03 23 R AR —2 IRFfd:4 A 28 H 18:15-19:30

H?%D%ﬂgé% U—I5 2 T4 Z—Ic K2 MRED & B £ co dling a7
LDE

Vertical profiles of atmospheric temperature between upper troposphere and mesosphe
obtained from Rayleigh/Raman lidar

PELL A s R SR VI BRI B 3 i s SR R IR R B Eeh !
NISHIYAMA, Takanorit* ; NAKAMURA, Takuiji! ; EJIRI, Mitsumd ; ABO, Makotd® ; KAWAHARA, Taku d?® ; TSUDA,
Takud" ; SUZUKI, Hidehikd' ; TSUTSUMI, Masaki ; TOMIKAWA, Yoshihiro!

U ENT R, 2 RGOS AT LT WA VIR, 3 B AR, 4 TR B
INational Institute of Polar ResearciGraduate School of System Design, Tokyo Metropolitan Univer$igculty of Engi-
neering, Shinshu Universit§Faculty of Science, Rikkyo University

TERGD S EANGHRT 2 KEHE,  EESRED S R EBH BN U TR T 3oL — Ll s Ok
BLOMNBICBOTERERGEHZHHS . RIS N TR, ThEDORKENFEOERICE DR Y = v FHjeEd
% T L0, HH b EMANO KR FRERZ 5 [ 2RI ENHHNTWS. AT, KKEEOBENTRK
FlEZEET 5T, BIFEOKUEET IVICHAET 230 7 AR ESUEE NS T MR ENTE D, Hifirasl
RANCHEDO T EARE D & R ESH RIS 22 C ORI OTEBE 2 P 2 T L I3IFHICEEGRETH 5.

FENZAUITZLATE, 20104 & D 6 RO FE MUt E Bl 2 2 L T D, Cov 77y hO—D [k
P - B EE A2 E U TR IR ZH) ) O—HELT, LAY — /532 (RR) T4 Z—ZZrEtmipfk (F
it 69 &, HURE 39 ) ICERIE L, 20114F 2 H > SontilEl Lt & FE R (10-80 km) DIE D ERE 77 D2 HAA L,
FIE 3EICHO IO ZHIT TV 5.

FHANCRRIE S NTZ RRIA X —XFAFIC 4 F ¥ 3D T+ b TV FOT—R2HET 5 EDARETH D, 1
ZFNOF v ANV DT—2IEARDINA F ) F—2 L LTRlkE N5, TNHDT—XZD 55 3DDF v 2 *)b, Raman
(10-30km , Rayleigh-Low (20-65km , Rayleigh-High (30-80km) D7 —&%{#5 T &C, FEHHHEN 5 N B
BEERKIREORE QT 7 ANV EHET 5T ENAEEL 5. ERE TRELA DT ¥ > )V TIFNE L X i &
DOF vV FIVICBOTRGKIREDL 71y bW ECTOWED, TNLO@EET O T 7 A )7 EkE U EE 7 Ek Uz
KREKIREDEET O T 7 AV EEZHIC, UTDX S T —2 i 7ot AR BEZA TN 5. (1)Rayleigh-Lowk T
RamanDF vV FIVDT—RICBNT T A X— 2 BRI, FE7Z M E 168 2 F1HA S ORI 2 FIRENC 51
%ZNZFN Rayleigh-High% U Rayleigh-LowDF ¥ > X )V DT —Zh 53RO S NTREZ R AT 5. (2) RN U &
MICEHTEHEC KBS ay A RBEZEE LU LT, 8F v 2IVCET % T A X— )OI & 7 fight 7
079 L ETHEMICRET S, () VIS ED SIS EMANEIR T 5 iRERRAE DI Z1T 9 A1, NARNCHIIASED
IREIC-50K 5 50K DA Ty bz b %, EOFEICHBNT EDFEEO-AICIERT 205 liZiT5. ThbHDFEI
Ko T, EHHRED S NEHRIEIC B % S E A TICHEN /A RAURE 0 7 7 4V RS 2 e rfiE L B, K
K[ENPEDORT V2 v )V X)VF—DEE - AT E B E & 15 = ORSURE DR R & W\ o 7o B BRI
LCIERICER BT —2ty hBEENS T eI NS, REH T, TSR TEOFNY T — 2 X— Z/ER
ZEDIRRIELIC OV THET .

F—T—=F: LAV—ITG VT A X —, REURE, HEIRE, peE R, K5 0, s hE B2
Keywords: Rayleigh/Raman lidar, Atmospheric temperature, Mesosphere, Stratosphere, Atmospheric Gravity Waves, Polz
Stratospheric Clouds
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A O R AT HIGHEL T A X — 2 A7 I BIYICDOWT
Tunable resonance scattering lidar system for Antarctic observation: Current status

FRE ELEE Y VI A L v i BTOR B2 AN B TR R 3 AR s
TSUDA, Takud* ; EJIRI, Mitsumu ; NISHIYAMA, Takanori' ; ABO, Makotd® ; MATSUDA, Takashl ; KAWAHARA,
Takuya ; NAKAMURA, Takuiji !

LN AR SR, 2 RS EURERE S AT LT A VSR, 3 S MR2E L2250
INational Institute of Polar ResearciGraduate School of System Design, Tokyo Metropolitan Univerdigculty of Engi-
neering, Shinshu University

We are developing a new resonance scattering lidar system to be installed at Syowa Station (69S, 39E) in Antarctica. For th
new lidar system, we have employed a tunable alexandrite laser covering the resonance scattering wavelengths of two neut
species, which are atomic potassium (K, 770.11 nm) and atomic iron (Fe, 386.10 nm), and two ion species, which are calciur
ion (Ca", 393.48 nm) and aurorally excited nitrogen ion, (N 390.30 nm, 391.08 nm). Thus the tunable resonance scattering
lidar system will provide information on the mesosphere and lower thermosphere as well as the ionosphere. Using the tunabl
lidar and co-located other instruments, we will conduct a comprehensive ground-based observation of the low, middle, and uppe
atmosphere above Syowa Station. This unique observation is expected to make important contribution to studies on the atm
spheric vertical coupling process and the neutral and charged particle interaction. In this presentation, we report current status
the tunable lidar system in development and test observations at National Institute of Polar Research in Tachikawa, Japan.

F—T— R HIGHELD 1 & —, sk, A, K JE, FefE
Keywords: Resonance scattering lidar, Antarctica, Syowa Station, K layer, Fe layer
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7)Y LEREELS A X —H Ry 75— 7V — R 57 FE5R
Doppler-free spectroscopy experiments for the Antarctic Potassium resonant lidar

JUJE BRAL 5 e e 2 vl vl 2 T & 2 BIER B 3 ik ] 2
KAWAHARA, Takuya' ; TSUDA, Taku&* ; NISHlYAMA Takanor|2 ; EJIRI, Mitsum@ ; ABO, Makotd® ; NAKAMURA,
Takuji?

EMRSA T4, 2 ENI U SET, 3 ARG S AT LT A Rt
IFaculty of Engineering, Shinshu Universitjyational Institute Polar Researctgystem Design, Tokyo Metropolitan University

ENZARHIETZEANE . 6 FEMO T 0y = 7 b & UCEEVIBHE el [rafbdsh S 282 HiEREE(L ) & 20104 & D #E
HELTWS, g - l@mERBIIILE. ZohoY 75 —< LIBEMTI SN TED., ThE CIcikEIIL TE /-
L—&— « YERETRRESRIC . BV THIZICHFR - BANED SN TR RO L — X —05 4 X—7% EDORIZREINZ .
R SBEEAKIC WS KRADE# L 5 X2 55 Th S, WEAEZHBEE.Z A X -k, co7/adz 7 bo—
RELUTHAMAEM (69S,36 8 "DHEAZBIEL THENED SN TN S,

BERICGKENZEL—YDT7LFY > RI A b« L—YERHNTED., EANORIREL 768-788 nm& 5 2 ik
(384-394 nm & HHE T MLT TEDEROHIGHELR 772 %2 —7 MCd %, BIEZ 770 nmdD A1) 7 LR Bl o #E
fiize L CH0., BEC 20134 1 A 28 HICIZEN Mzt (36 N, 139 B I TAHV U LR FEOYBHNCKIh Uiz, AV
LA R = UTEERANOM S TIREBHIZAGICT BRI, AV iyayy—T 4 YT E B AT bViE
OPAFEIb L FIRHIC S — X — D R E = X —DWHTH %, %L“(ﬁﬁﬂﬁﬁ?ﬁﬁﬁf 1) 9 I\t )LZ N LU 7z Toptica
BORYTS5—T1) @W%W\t&%/xTA%%mT@ﬁﬁﬁﬁﬂ%ﬁoto —RA—DREZZ(EE ., ST
WA HEEZHNTAHY I L)V EERT % Y — X —ERDmEr =2 — HIGEGELIC K 2D 80 5 WRINER %
AR LA R E E XS T8z, Ty AT LWVEEL LTzt ﬁ§Z$%/5I A VEGE TR E OO B R
E L. WEAF v VIEK 5fm(0.005pm)CHUAREHIIZ1T 5 72, F55%. 9 50fm(0.05pm)D IR CI#EES % 34D 7 1 A
F— I N— AR HREIC AR T S NPz, AREH TIE T OO ZHELT 5,

F—T— R FEllt, T4 X —, VDL, HEEEL, Ry 75— —
Keywords: Antarctica, lidar, Potassium, resonant scattering, Doppler Free
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Fa LYV RN LT A X —0 3eENE - RIS & MEE
Development of a 3D sodium lidar: synchronous experimentation and validation

R 2 5 T B 2 B 600
MURANAKA, Wataru'* ; KAWAHARA, Taku d? ; NOZAWA, Satonort

VEMRZAREERL, 2 BINRY: 228K, 3 2k STEWF
LGSI, Shinshu University:Faculty of Engineering, Shinshu UniversitgTE Lab., Nagoya University

EISCAT L—%% 4 & (Tromso, Norway THEHOEHIZET MY D LRE « BT 1 X —1&, 2010 ED S
HFRT 4 —AVHOBRIM TN TS, TDTA X —IEPE 58InmTIEIHAEED aw D 172750 . ZERIC
178 35emD— N 72 RAKE i 2 O T E T @SR Bill 2115 T M TE S, BIEEKFE lHfApltoZznZzhic
KIEM 30 & U7z 5 5 MR Z i T> T\ 5,

WAL DFHFEPOY X7 LT, RO NSRS 30Ty AT LR HNE LTWS, — OB 1]
T DEFOHB NI L —PNZEAT 22T H# btz BiFd, AERERE - KD 2 5O EE) A 2
T—Y EIS—IC KO EHARORIEZI %S, HA LT TRER TR MO EEREORE I 0.1mradd R &+
DIEREEZFBIL TV 5, ZERIE I 35emO RO EE KALHF 2 V2, HEEOHIFICRIKZEA L, RIkD
P& & R & DinBEO LA DFRERTT S o Himsi OB S OHFERMEOREEZ 5.3mradTdh %,

AFRETIE., EZEFRTR—ITIZ BN 2 REIHAFERNC X © HEED 3XBIORMGEZITS & & lT. ZTOREN
ERR T TR

F—T—=F: FMVIL, TA%—, 3B
Keywords: sodium, lidar, three diminutional
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HEFIES RIS N7z 200 - il e NO D Z=HTZZ 8 D B O figthfy
Analysis of the factors of seasonal variation of the thermosphere-mesosphere NO ok

served at Syowa Station

AP AL R ST KE L BRI A L VLA A 2 B HERL 2 PR sE] 2
UEMURA, Miku! ; ISONO, Yasuké ;: MIZUNO, Akira'! ; NAGAHAMA, Tomoo! ; EJIRI, Mitsumu K2 ; TSUTSUMI,
Masak? ; NAKAMURA, Takuji 2*

VA E R KRt ERERIE TS 2T, 2 N7 M L i
ISolar-Terrestrial Environment Laboratory, Nagoya Univerdiational Institute of Polar Research

KRG 775 £ D T3 )V F—R F-HIBRRSUCEE O T ATZER, Mds oD _ 5Bk o R E Tl ER1B e (NO. NO2)
MEINT 2 SN TVS (& 21X, Lopez-Puertas et al. 2005 % B K22 ARG HUBRER 25 AR C U [ V7 Mttt
ZeAr & HEI LT, FERREAIEIC 2 U 0 GRS E e 3R L mu&1ﬁ#6N01mﬁbw®@%ﬁM%ﬁon
%, BT —ZM5ERD 5Nz NEREAE - PRIEO NO /19 LEIFELIICHE L Z 1.7 X 105 ecm2, BEfics X% 05X
w“uWQﬁ%%ﬂ\%%@ﬁﬁ%%@%ﬁ~4%@ﬁ%b%ﬁﬁ%m&wﬁéﬁﬁk%ﬁbko%CT\$ﬁ%T@ﬁ
HE N7z NO /1T L DZREIZA LA EARE - R TOLZENEIZEIC K 5 NO HE DI X % & Db, K&Uliis D2
ICKBEDN2ELRT H70IC, #AE - hRE CO DEERIDKRHZA L, MSIcBIF3HEOET LDt ZH x>
Teo BN - RREEIC B VT, COREEEEmMAD 10 H~100 HFLE /KT « FEEEICHH DL L RSN FNEL D E
. KR&KHED FL—Y—ThHsEZ5N%, CODEIMT—%2E L TAULAMLS ICKB7—% (Version3.3 7z
V., &JF 0.1-0.01 hPa ##E 65° S-75° SOL DEMHTICHIH L.

R 65° S-75° SOHID CORAE—~H T LI EELEE DDRHE{LER S L, EOKEICBNTEZHIC
%ﬁ@mwﬁﬁmb HINCWAT BEA7ZR Uz, CORGLEOMIMDIAEE 2R & NO 415 LEOHEINDIEE % K

FF-HLUTEBO, £z, MBFEOFMAIIHMU L IZHEERT EIICHZ %, THIC, KEC L OREZE b2 R %
éi ZHIC COIRBIEO =27 DRHHIZ EAD S THICHT TENTWHFARSNTEHED., TNERBREERE L &
KRR FHICHIEEN TS EERLT WS, ZC T, COATLaZRZEHL. NOATLELEZDE{LE IR TH
Tz A, %@*HB@L;&EII\}:Cii;{&b\%@T%oto —J7. BIHICBIBEEDOEZX & NO AT LaD&{kd g%z
1o Th, COhTLEDZEILEDHE XD, KWHEZEZ,

INHEDTE XD, FEEAE - hREICIH T 2EH0 NO 715 LEd#nE NO #%2 < &1 FEEE O KK R

DFZBITMAZ T, KR H Tz 5750 & Zlid NO OIERSISHIHIENT NO A5 LEDHEIMMNKE T b, HHITMNIT
KEFED Y 72 D IR T2 B NO DIEKIIEHHHENA T LBOIDE > T30 EEZ 5N,

ARELTIE, LG LIeT—2 8 MA . 24FE5OBIHIFERICDOWT, 240 - HhiEE CoO D2k, Music I 5141
DET LU NO /15 LEDZFHIZABNC DV TIT 5 Ifi#TIC DN TR %,

F—U—F: SV, —#EEHR (NO)
Keywords: microwave spectroscopy, Nitric Oxide
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CHAMP fif 2 MBI U 72 R R IC 80 2 TRITa il I RREE R & T Rdm 1 B 78 Ak
77 OFHBERE %

Small spatial scale field aligned currents in middle and low latitudes as observed by the
CHAMP satellite

FRPE R R RE L Hil A L Luhr HermanA
NAKANISHI, Kunihito'* ; IYEMORI, Toshihikd" ; AOYAMA, Tadashi ; LUHR, Hermanig

VIR AR AR AR, 2 A Y R v 2 —
IDepartment of Geophysics, Graduate School of Science, Kyoto UnivéGiggForschungsZentrum, GFZ, Potsdam, Germany

FAaE, S (300-450 kmE ARG BN # 5 CHAMP O HHEREIE D REGBEN T — 2 gkt 5. FEIADE- R Oy
(1-5 nT) RSB D BERINICAAE S 2 HZ2HEFED JIPGUZE & T LT E 7. AT O LIRIEOREMN 5. FEK
SUETROD KU JIIC K % FEHEE X1 - EIC & o TERE NeMR7RIGROBEETRD RBRINICHEES 2 LFRL TV 5,
DED, X9, FEARKHEEIC & o Tl L7e KRNI EEYE X Tl 2, i, PPERKDMRE) L X €1
M5 TN, Pedersefiifids K U Hall BN 5, K<, XA FEHENARTH 570, TMELEDEC S,
TIMER S SRR © TROMEER G NSRRI % L [ARHIC, SEREEERD R L TRt IfERE 5%, TDEXDIC
U THERE NIni /IR EIR O ZE IR E 2 . CHAMP # 2 2B 5 Rk & UTENT 5,

F 7o, Hilzi BRI EE R 2 K OMBIBIGRORFRIC DOV TR 21TV, ZORR, ROMEL S 2 HPbh - 7,
BRI A D RSO T — 2 DWT, 1) IEORA, IEDRA DG, AOHBIRE. 2) EORA, ADRMADEE, D
HEIFRE. 3) BDIRA. EDORADYEE. IEOHBEFRE. 49 ADRf, ADfFM DG, ADOMBREOHE DD %,

LREXTIE. TS LIHHBIBIROIN & FD TG A B ORI L B ENEET VDV THRE T %,

F—T— R InRLIARE TR OIS, KRS, CHAMP 52, K&KE I, FEKREURE, HEIBE R
Keywords: spatial structure of field aligned currents, middle and low latitudes, the CHAMP satellite, atmospheric gravity wave,
the lower atmospheric origin, correlation relation
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CHAMP 1 2 DV U 7o B iR b 22 580 Mg 22 B D i
Atmospheric origin of small scale magnetic fluctuations as observed by CHAMP above

the ionosphere

Tl ] b SRR B2 2 g L
AOYAMA, Tadashi* ; IYEMORI, Toshihikd® ; NAKANISHI, Kunihito!

VRIRZAR AR BEEAR SR tIBREEERIAEI, 2 s AR BEEARZER) IR il S S R & > 2 —
!Graduate School of Science, Kyoto Universtt@raduate School of Science, Kyoto University

A EE (300~450km) % LSBT 2 CHAMP O EREE ORGZEIT— 2 Z i@kt U, EEADEA-F O 5]
(0.1~5nT) WEGETBDRERNICIAET B T L ZHSMNIC Uiz, 5 F TICHEGEBI ORI, FrCHH s BRI R R o
TEBHRAE D S FHRBEIRD /KT 00D A7 — VA% 100 kmD KK ETIKIC K % EZ A FEICK > TERE N
DR TR EROMHIRE (~100km ThHhs EMEL TET,

T TTARFEE TR, ;ﬁ(ﬁ.?&?}?@f%%f%%%%*ﬁnﬁjé TeDICKRGKE I DOTEIENEL GRS EHSNTWBHE
RHRRR ED XY AT — VDGR ANV MFEE U, EEEE L28 TOMIGAS) & O Z21T-> 70, i TFEE LT,
BAED SRR > CTEMESE (110km FThL—ALEZOE MBI 25RANY M e LU,

ZORER. 2 OBESCHTHRE EDMOBERNTY 7 L2 TR ERMZEILN RSNz, FE TN ISRz
ARTAERE RS,

F—T— NIt IR, EEE 2 €, R, S, CHAMP 2, BE
Keywords: field-aligned current, ionospheric dynamo, atmospheric gravity wave, acoustic resonance, CHAMP satellite, typhoon
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2 RULA 71 X Z il R e D eiiE « KBRS A7 LOsaElt. _
Optimization of notification system for bright meteor signals by using wide angle images
at multiple sites

OHREF 35 1 f B 2
IYONO, Atsushi* ; WADA, Naoki?

R RO PR AR P A, 2 B BR R R A A TR S P2 B
IDept. of Fundamental Science, Okayama university of Scié@eduate School of Science, Okayama university of Science

El=N==4
1. A=

MR R TIE, 20114E 11 H XKD IAA N A IS X BRI CBBOZED 7 — 2 &R 21> TE 2. YWANA
ERZ—E L TODEATH M, BEEERAD CCD I XTI & Bk, Y—\A\DTF—ZZH5EIC KD, TR
WGEWETT—ZHEDAEETH 2 T B h b, TS OFREE WIS W IS AERIRR O MR > X7 LD
BRIV O A TE. VT FY 2 7IC X B EGUPRO A TR AFHE « AEROBRHDEEL LW EAVEIAL, BifE
FRAMRE Y — M CIAREN S 2 o — L OighZzidh D, BIEBOMRILICEDHATED, ZTOMRZRET 5.

2. VAT L

VAT LIRADO LV R IRAATE CCD A AT LGS —N— 8 L, NIV T OHRICERE L, wiloEisx
ToTWa. EifflE, 128 (BXZ 4PWHTEH) 7L —LED 21T, KRIBHIZWKHEERE CHEif§ Y —N\—h 5 B#fiik %
fToTW5%. BfE, —H 28800 D&, 500MBDTF—X B TEEEIT> TV, EHT—XF, IV FF A RYED
G & NS A 7Y = 7 MR 7 S B OTIEIEA V54 VTR ERTT> TW03. £z, HICHRER
YUY =R S L Y= D T NICRE L TREIT %2 2 & T, HRNIHZ WO E - AERZ il 52
WKEH525CeEHELTWVS.

3. BEFR

AWZE T, BREESE, oY —IEREREG Lz 7 by o VIS K - THREBMRH, Sk mE, Y

a7 7 A IVHEZRIFITATA L, Hfle LT
WEB IZ{B# T % VAT LZWRT 2. ARETIE, T LTV 7 Yo7 ORI E Y —OFE MG GRS RICDWD
THEZITD.

F—U— Rk, AEK, TR R, 20
Keywords: meteor, fireball, simultaneous? observation, meteor shower
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S-310-405 141 K % 1&[H FEEERE N aRE O P s PR PR :
Measurement of propagation characteristics of MF band radio waves in lower ionospher:
by S-310-40 sounding rocket

Al BE Y MR HRIK Y I AR 2 BT BARSE S s 4 REA AR 4
ISHISAKA, Keigo'™ ; ITAYA, Keita! ; ASHIHARA, Yuki? ; ABE, Takum? ; ENDO, Kert ; KUMAMOTO, Atsushi*

VELRENT R, 2 R ESF GRS, 3 FHMTZEMIIRR MRS - FHBPAUeT, 4 IR
1Toyama Prefectural UniversityNARA National College of TechnologyISAS/JAXA, “Tohoku University

The ionospheric D region is important in radio wave propagation because it absorbs energy from waves at MF, HF and VHF
and it reflects LF and VLF signals. Then D region is present only during daylight hours. Therefore, in the night-time, the MF
band radio waves are propagated as far as an area where its radio waves cannot be propagated in the daytime. This reason \
the radio waves cannot receive is that the D region is disappeared at night. However, the MF band radio waves that transm
from distant place have not been often received at the mid latitude in the night-time. In this time the sporadic E region canno
be observed by the ionogram. We guess that the D region appear in the lowest ionosphere like a daytime. To farther study tt
structure of the lowest ionosphere, we propose a method to measure the very low electron densities that occur at altitudes fro
50 km to 90 km using the partial and perfect reflection characteristics of electromagnetic waves.

S-310-40 sounding rocket experiment was carried out at Uchinoura Space Center (USC) at 23:48 JST on 19 December, 201
The purpose of this experiment is the investigation of characteristics of radio wave propagation in the ionosphere and the est
mation of electron density structure in the lower ionosphere, when the intensity of radio wave measured on the ground will be
attenuate at night-time. In order to measure the radio waves, a LF/MF band radio receiver (LMR) is installed on the sounding
rocket. The LMR has measured the propagation characteristics of four radio waves at frequencies of 60 kHz (JJY signal fron
Haganeyama radio station), 405 kHz (NDB station from Minami-Daito), 666 kHz (NHK Osaka broadcasting station) and 873
kHz (NHK Kumamoto broadcasting station) in the region from the ground to the lower ionosphere. The LMR consists of a loop
antenna, a pre-amplifier and a detector circuit. The loop antenna is set up in the nose cone, which is transparent to the LF/M
band radio waves, and is not deployed during the flight. Therefore, the LMR can measure the relative attenuation of radio wave
from the ground up to the ionosphere. Furthermore the loop antenna consists of three loop antennas in order to measure thr
components of four radio waves. Then we can obtain the propagation directions of radio waves in the ionosphere directly.

A propagation vector can be obtained from the propagation characteristic of radio wave. It is possible to estimate electror
density profile from a propagation vector, because the propagation vector is dependent on the electron density profile in the rad
wave propagation region. We have estimated the electron density profile by the propagation vector. When the electron densi
profile estimated by the propagation vector was compared with the electron density profile measured with the Langmuir prob
and the impedance probe onboard the S-310-40 sounding rocket, it was found that electron density becomes the maximum at
altitude of 104 km.

We show the results of propagation characteristics of radio waves in the ionosphere and explain the propagation vector of radi
wave in the ionosphere. And the electron density profile in the ionosphere can be estimated by the propagation vector. We wi
show the result that it is investigated the influence the lowest ionosphere region has on a MF band radio wave in this study.

F—T— F: BEEE, ERAEE, 0y 3R
Keywords: ionosphere, propagation characteristic of radio wave, rocket experiment
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JARES5 padiilifin [ U5 fin b, ARAESRRGRAEE ] @ AI0IRS RS _ .
Measurement of LF Standard-Frequency Waves JJY along the track of Shirase durin
JAREDSS: Preliminary Report

JerN g e BPIR GEEH L R R L ik T L HE R SR Bl RE S
KITAUCHI, Hideaki** ; NOZAKI, Kenro' ; ITO, Hiroyuki'’ ; KONDO, Takumi ; TSUCHIYA, Shigerd ; IMAMURA,
Kuniyasu ; NAGATSUMA, Tsutomu

U HGE LS RS
INICT

We developed a highly sensitive, reliable receiving system for the purpose of reception of low frequency (LF) radio waves. The
system consists of digital lock-in amplifiers and crossed-loop antennas. Digital lock-in amplifier (DLA) employs phase-sensitive
detection (PSD) of periodic signal multiplied by the input reference source of the known signal frequency. This makes it possible
to realize very narrow bandpass filter around the reference frequency, detecting/measuring that of very weak signal even in nois
environment. The antenna, on the other hand, consists of orthogonally crossed, larger double loops (regeRefsaRd
smaller doubles (transmittersyT Ty): the former receivers R, Ry receive LF radio signals of x-, y-components, the latter
transmitters &, Ty transmit an instant, weak signal from each x-, y-component for self calibration purpose. The self calibration
test is performed by transmitting a weak LF signal for an instant every an hour from the transmitt€ Tespectively, and
receiving this signal from the receiversyRRy to obtain preassigned field strength. This test indicates if the receivers of the
system are working properly and allows us to obtain reliable measurements.

We apply the receiving system to measure the field intensity and phase of the standard frequency and time signals (SFT
JJY of LF 40 kHz and 60 kHz during the summer expedition of the 55th Japanese Antarctic Research Expedition (JARE), from
November 2013 to April 2014. Figure 1 shows temporal evolution of the field intensities JJY 40 kHz (light blue dots) and 60
kHz (brown dots) as well as the self-calibrating radio signals. Our receiving system detects both the LF JJY radio signals evel
offshore Syowa Station, Antarctic, about 14,000 km away from those transmitting stations. Also the field intensities of the self
calibration test show about a consistent preassigned value, assuring the measurements.

Keywords: low frequency (LF) radio waves, call sign JJY of 40 kHz and 60 kHz, standard frequency and time signals (SFTS),
self calibration, Japanese Antarctic Research Expedition (JARE), Japanese Antarctic Research Icebreaker Shirase
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Velocitgl distribution of electrons generating plasma waves around the wake of an iono-
spheric sounding rocket

EE WL REAR R L D REA
ENDO, Kern* ; KUMAMOTO, Atsushi! ; KATOH, Yuto!

VAL R E R AR B A e R R B
I Department of Geophysics, Graduate School of Science, Tohoku University

T A T BEETEE T 2YEDESIIET oA 7 EENS T T X DOFEEREENMERE NS, 7oA 7%
BTy M RN TH R EFHEEOB AT 1M, KGR TS A< & RKIEOHEERIC K> TEESNS T EMWHIS
NTW3, ATHERADY 2 A4 ZIETIECNE T I AEIFHENET N THEH, Billlasry ML TR, Z
DY A 7 TT T AWML S 5 C & Z2iEH T 27EE 2 < kv, LA LKA S, 19984, 20124FICENE T
frontzay vy FHEEOWRESHBII O ERIZ,. a7y DY oA Z7EETHLIRBIFIESPEETND T LR RBLTY
%o Oy O LA EBECHET BT T A PH OB Z AT 2 2 Lk, vl y MITTEIS S NS E T —
2D X EMEREIRIZT T, TR & IERACYHAD BAENTER T % 5 iEA Y FZE5ER OO - I

CNETOMICK D, 201240 S-520-2611 77 v MEERTHIMIE Nz SFEHED 7T A< ENE. ZORERN S, §
BNETT A 70 bovEEik (ESCH KU UHR E— RIS, K1 v XA5—F— RE#FIcH RN E L. T
NH BN A NIMAKEEZE DT ENHLEMIC RS> TWVD, TNHORRIE. 7T XA=ikdhha s v MEFIC
ZERIE—RRICE « IRELTWVWA T 2R LT\ 5, EHEOE FOMESHICE— LR IRER SR 5 2 725
72 0E Ui O/ B EIR 2 U RS- & T A, UHR E— R, ESCHIEEOM, $EMNFRA v A5 —F— Rl
FOWEL. PG TR ET AMMELNT WD, TDT D, RE LTEEE SR & Sl 7 A Y
A VHBFIHAAEL TR EEZ BNE D, EERKIC ED K 5 Il EN R & D K 5 220 TIHEIEL 9 23514
MAEd 2 NEHETH %,

Singhetal. (1987). 75V 7-R7 YV > a— RZEHWT—RITOBEZERIHHID S 75 X DRIVAT B S 2 /it
BT LT, WMEDO T REDY 2 A 7 TR AL EROMEE BRSNS T B R LTIz, LML, AT
FERICHLD EF SN TWA DR = A Zil EOMEER R OATH D . Z NI OFEEL T DRI DWW TR
SERENTWVERY, iz, EMEEMOIGTIIC DWW TR M—XtDHDERICE EHENTEH ., ETDRAGHEIC
B L TSN TV,

ZTTHERAE T oA TEHEICBT 2 E BB OZER DRI DN TELET 578, Singh et al. (1987 /514 7z H»
WA Uiz, ZeMl—20t (R amD . sz — ot (G AmE ZhUcEE R 51) OFFET IV 7 Ial—va
VR LTW0WA, BARIICIE, —XOCZEEICR T T BZEEEICE . A4 VDML LU TO IR ZEZ, I al—
¥ a VORHEREIEY = A 7 O mOZEMZE b e UTIIRT %, ¥« A4 VDMEET 28077 mICEE 10 moD
1 JXocZzefiiZz & 0 1024 gridic 0 #] L CRHEZ1T S,

AFLTIE, S-520-26017 v M EBROBIHFERAZ L L12, VoA ZEED TS X EEIO JEREEIE T X O 20 1A
ZHLMC U, IEICEHFS L2 2B TOHEESMHICE L GREREITO . T, I ABEBEIZIIEL 5 28 E 0%
EODBETHT 2 A VB ED X S ICEM DT 20 EHENICT B DICHFEEEDTVE Y I al—yg>a—R
WIZDOWTHMN L., ZOHEVIHFERIC OV THE T %,

F—U— R BEE, BTy b AT, SIXRWE), TV TV Ial—va Yy
Keywords: ionosphere, sounding rocket, wake, plasma wave, Vlasov simulation
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A?Fnosﬁlheric Neutral Analyzer for mass-resolved velocity distribution measurements:
Verification of mass analyzer

Tl g R L O SR PR Bt
SHIMOYAMA, Manabu'* ; HAYASHI, Ayuko® ; ITO, Fumihird' ; HIRAHARA, Masafumi

b B R AR ERER R 2 Pl
ISTEL, Nagoya University

In order to understand the temporal and spatial variability of the ionosphere-thermosphere system, simultaneous measur
ments of the composition and density of the neutral atmosphere and the velocity distribution of individual species are essentia
However, most conventional types of instruments for neutral atmosphere lack the simultaneous capability of measuring neutre
atmospheric velocity and resolving neutral mass.

We have designed the Atmospheric Neutral Analyzer (ANA) instrument to measure the detailed, mass-resolved 2-dimension:e
velocity distribution of neutral species, from which the corresponding density, mass composition, bulk velocity and temperature
were derived. In this presentation, we will report the results from laboratory experiments for the performance verification on the
prototype of mass analyzer along with the detailed and overall design determined by numerical simulation.

F—U— R EEE RS, AR, EE T
Keywords: neutral upper atomosphere, velocity distribution function, mass analysis
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Observation of resonance scattering light of Lithium vapor under daytime and moonlight
condition and neutral wind analys

ARJ ORI 5 ffislle #8021 BAT 1 38 B+ 2 5 Hard Lucas ; Larsen Miguel ; (LA i 45 SPA2 2N 5 5 Bl Bk °
KIHARA, Daiki * ; KAKINAMI, Yoshihiro ' ; YAMAMOTO, Masa-yuki' ; WATANABE, Shigetd ; HARD, Lucas ; LARSEN,
MigueP ; YAMAMOTO, Mamoru* ; HABU, Hiroto® ; ABE, Takump

VEHITRERE, 2 JBRE R, 2 7 LIV VRE, 4 FHIERE, 5 SR ETE AT
IKochi Univ. of Tech. 2Hokkaido Univ.,>Clemson Univ. Kyoto Univ., >ISAS/JAXA

1.3 HBIC

EREAE R AURDORE Z H L LT, 20074E 9 A 2 HOA BB R ACBIila s v Mk o V) F 9 LRI
UKRFRYEIC & 2 HIBEGELD A U 110 km~400 kmic 351) 2 BE de b i Jm b lE & 7z (Yamamoto et al.,
2008, 20124F 1 A 12 HITEHI 735644V 70 LHIBEED 28I U, & 127 kn-76 kmiZ 351 % 23R PR SUEL
DORFEITEI UTze LA L, 201141 5 L 72K [E NASA Wallops 52§55 T B REREAE ) F o7 LI EGEL B
TEY, HOFREA L LW SINDRERNEHEEI NS L, TNETOHIBIC K DEE I NT—2h 5 BME&H T &
HIAZAE RICBT %Y F 7 LHSHEEDEIC X 2 8EHEZ HIF L, Bs0te U F U LED SINHEE R JAXA OFE Rz
FAWTITS T & T ZERBIANC X D ST F 7 LEBIHOTREMED R E Nz,

20134E 7 H 4 H, U F U LHIGHED EZ FHWT, B M E bR EE T a7 7 AOVoiziT5> aly S 3EERE
Wallops 55 T11o 72, U F 7 LT v b 7% Wallopsh SE R TR . T P 65/ 5 4580 (&
JEH 90~123 km ICh D UF I LM Uz, AEBRTIEEM TRRZE L Clemson KD F— LhH B X O
NASA fiiZefémn 5V F7 LEOBIIIZ ATz,

201357 H 20 H. Y F 7 LHEBEEDEZ FIWT, RO ABHZM (Hi#E 12) 1T FEREAE R EE 7 a7 7 1)V
OB Z TS 1 r F%%%WZ@?&@F@JE&?&WTEO 7zo 23:57:00 JSTC S-520-275 1% b EEEEFMICET ET,
T B 497800 5 2001 (B 120~80 km) Ib 7z U F o L U, ARBRTIE. &HI TR & ki
K. Clemsor/ZDENIF— LhHE & JAXA FiZegh 5V F7 LEOBIIZ AT,

2. B
HHZMEFTOV F 7 LEOEHNE., WallopsSEERZEIN D 1 #l i BIHZE T, Mizek NASA-8 (3 ih @il
SIS FERICHK 300 km E R 10 km OIS S LIRS T LD DK% 1Y ch“%udﬁF“C‘) FILEZEN LUz, VU
T WERRE ARSI IE. SINTA EDOT=DICHI 2 nm DRy RISA T ¢ )b & (FLIEE 671 nm 235 Li-—RL
7/ X5 (Canon EOS Kiss X4 Nikon D90) Zffizekéic 3 &, Hi FEISIC 28 &, i 12 nm 7 ¢ )L 2 BhiiHRE
A AT (WateQ Zfijizek et FERRLSIC 159 DF %LEEYBIJLKO
HBHGME T TOY F 9 LEORBNE. JAXA fizerk TR i b 3 (N2, 5. Z29) I 2 nm 12
nm DINY RISRT 4 )V R ZHEELI—RL 7 h AT, Watecd K UK HEH EM-CCD /1 X< (BITRAN BQ-87EM)
axiE Uil 2 el 72

3. AR
HHsfF R ToY 9 LHIGHEDEOBING, Hizetkn 5/ 25 M OBHNC s U, utiE#ZEa sy b O#uEIC

Do 72U F U LENERENTOED, ZORIGBHBE RO LS 7 —Ic XD ) F T LEMMAICIRICLD > Ty
< BerZBid 5 LICH Ui, M ETOBINE, 1l MT EFRIE D AXSHENNERICEHDN D, VFY
LEZBNT S LI TSR 0T, TORHHERITH L, BHICEDRED SINTY F U LEZFHITE 20 i3HE
ELMTEEL,

HBZM T TO Y 77 LIEIGHGELD COBIANG . Mizetk &t [ 2 #ix T 90 I DBINC BicTh L7z, U L2 7 L
MREH LIz e D, ZDO%OVF U LERZERT S LB TE AN,

4.%+L8

20134E 7 HicHT B L s ngila s v v St E Nz 7 L2 Kot EhSER L, BRSEEH FEA
SR TO REEARE Y F 7 LIISEELDEOBINC RN Uz, AEERTY F 7 LIS EGEDE OB Lz Lic &
DR Z2 D N TD Y F U LERBEEDEDBIAIEETH 5 T E DR TE Tz, ARE T, BT N/zEM
SR & AR T T FEEARNY -7 LIEIGHELEOFOEREE T K U SIN OF KGR & s EARE M K &R 9 i fiF
Wb REB X CZ DR IC DWW THRET %,
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Yamamoto, M.-Y. et al., Thermospheric neutral wind measurement by three rocket-released Lithium clouds: WIND campaign,
37th COSPAR Sci. Assembly, C02-0012-08, p.3528, Montreal, 2008.

F—U— R @a sy b, B, PR, D T LHREE, e

Keywords: sounding rocket, thermosphere, neutral wind, Lithium Ejection Systems, airborne observation
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Ir?]ﬁ%vement of the method for estimating thermospheric temperature using small FPI:
and evaluation of their temperatures

HOR gl s SR RS L R E— 1 Rl fR—RR L B A L
NAKAMURA, Yoshihiro'* ; SHIOKAWA, Kazud' ; OTSUKA, Yuichi' ; OYAMA, Shin-ichiro! ; NOZAWA, Satonort

L AR R B S Il

ISolar-Terrestrial Environment Laboratory, Nagoya University

T 77 - Xa—TFEHE, 630.0nmDEEZFFOREROEEE KO 2 EA S BT 2 2 LT, 2RI 5 )R
DJEGHE L BE 2T 5 T N TEZEETH D, HliERARGHIBREREIIZE Cld, BEE AR A A=YV TV A
FLD—EE LT, 5BDFPIZIGELTW, 205 50D 2D0 FPI (FPOO,FPOL (&, Ef% 116mmaDIZ 12 % Hu
THD. 2000FIc HA (FPOO. 20094EIC /)y z—D hua Ly (FPOD ICZFNZFNEA LT, /. ZOMD FPIIZ,
70mmoO/NI T 2Ty 2R L TED, 2010905 20114FIc, 24 (FP02., 1~ Rx¥7 (FPO3., A—AX+FU7
(FP0d ICHA LTz, TNHD I DO/NYUFPHE, ERETT T I Z2195 78I, 1024-1024€ 7 )V T 4 e~
F 17 —=5—=EHNEHICCDA AT EZHNT WS, UL, TNS5DH L EA XN/ FPIEHWZEIINS .
ZEIREZENT B LN TETCWiEh Tz, T TAME T, /MY FPHC B 2IEEHFEZURT L 2 E
I, BENTREORERTML, T5IC. TNETELN TV 2E~IEFOT—RITH U TR 215 C b 7%
HE 3 %,

FPIZ, YCDAHHD I Z—Z2blfinE ¥ 5 & T, Moz e L—Y—Z2ZnZhBHLT\%, LML, &§
EHFEDIREN S/ ENZZTNTNOTHT Y VBRI L THLZPUE LTz L T A, ZNE0H0E, it & Hih
DN L—Y—DFNZFNTHOIMNICEERE T b oz, T, FPID FEICH % AHT % I T —H M EW,
72T, HHERDDPATNEZENEKRTHS EZ Tz, ZT T, [HKIZ., MHILHAZNZThOAAISELNET
BT VG 15 Ul B O S HIOVEZ T TW e, RifgE Tk, itz nzho+s7) »
VBN S ZNFNOFLZIRET BT LI Lz, U EOWBEO%R, REEHZHAT-L A, Y LBDONLHEZ
BB ENTE e AFHETIE, HE L REOEHERADBEGBZIAS M LT, REEHOEICDOWTHNT %, X
7z FPIOIZ 1 VEBROIREZ LAY, BB OWRE, JEEOEHFEEIC & DREOFER KIEFTDONICOWVTESE, H
B L THRH LT FETH S,

F—I—R: T 7TV - XRO—T¥EE, BRI
Keywords: Fabry Perot Interferometers, thermospheric temperature
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zizg%ﬁiﬁc:m% 630NMAXVEA A—T v & HF L—X—7Z U /2 MSTID D
S/%gtistical characteristics of MSTIDs observed by 630-nm airglow imager and HF-radar
echoes at Paratunka, Russia

B BOR B L IR T ORI L e B L M A 2
MINOURA, Takeshl* ; SUZUKI, Shin' ; SHIOKAWA, Kazud' ; OTSUKA, Yuichi' ; NISHITANI, Nozomu' ; HOSOKAWA,
Keisuké

L R R REREE LA, 2 SAGEE KAIABE G T2 2e Rt
ISolar-Terrestrial Environment Laboratory, Nagoya UniversiBepartment of Communication Engineering and Informatics,
University of Electro-Communications

Medium-scale traveling ionospheric disturbances (MSTIDs), which typically have a horizontal scale of 100-500 km and a
period of "1 h, are frequently observed in the F region ionosphere at middle latitudes. To date, quite a few observations o
MSTIDs have been carried out especially in the middle latitudes; they predominantly had a northwest-southeast, (northeas
southwest) frontal structure and propagated southwestward (northeastward) in the northern (southern) hemisphere, however th
generation and propagation mechanisms are not clear yet. Suzuki et al. [2009] investigated two dimensional characteristics of
nighttime MSTID using the SuperDARN Hokkaido HF radar at Rikubetsu, (43.5 N, 143.6 E), Japan, and an Ol 630-nm airglow
imager located at Paratunka (53.0 N, 158.2 E), Russia, within the radar field of view (FOV). The Doppler velocities of MSTID
echoes observed by the SuperDARN radar showed systematic polarity changes which were consistent with airglow intensit
variations. The electric field estimated from the airglow and SuperDARN observations, however, seems to be improbable and th
E-F coupling processes would be important to explain the inconsistency. We investigated statistical characteristics of nighttim
MSTIDs. Based on the coordinated airglow and SuperDARN measurements from 2011 to 2013, we investigated the relatiol
between the MSTID amplitudes in the 630-nm airglow intensity and the Doppler velocities of the FAI echoes associated with the
MSTID pattern. This study may give an observational insight into the E-F coupling quantitatively.

In this presentation, we will report the statistics of the relation of the FAI echoes and airglow signatures of the observed
MSTIDs (5 events), which showed spatially conjugation in the radar FOV.

F—T— F: R&OEA A= v —, JtiffiE SuperDARNL — & —, AR 1 e e Pl 4 L
Keywords: airglow imager, Hokkaido SuperDARN radar, MSTID
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HFD 7% FH W Fe BB I 1 S & Bl SL o A HY

Detection of |onospher|c dlsturbances caused by the earthquake using HFD

R AN T R L T O R A
TAKABOSHI, Kazutd™* ; NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; TOMIZAWA, Ichiro?

DT ERAIEER LAWTER, 2 SAGEE R T - BB v 2 —
!Graduate shool of Engineering, Chiba Universi@enter for Space Science and Radio Engineering,Univ. Electro-Comm

CNETOWZGEL D KRS HEOREBICEREBEIC B O TEBIIRC 2 A HEINTVS, Thl., Hifh
DOZFRBEIIC X O E U ZFHPRGAE D FRIE| L TzTl-d b EZ5N%, BLROBEREDM TS TOBEIKR R Y
7'F— (HFD) B, ZE/EBO Ry 75— 7 N X O BEBEHEZEERD S LN TER D, HEICK3E
GLEBIT 2 FELELTHELTWS EE X 5N%, HFD Bl Tld. 5006 kHz 8006 KHzDEI M IXEET N, BZ(E
BTN DEWRZEZET S & TEHE NROBELENZTT> TW\b, 5L 5006 kKHzD3Z (2% %%%VT%M
%ﬁotommﬁﬂr—ﬁ@fﬁ?%mmﬁu%®M6uL®%§%$Wkowf MBI K 2 BB EEE Ot Z
127z ZHOBHIZTRXTHEATITV., BEELNMLDHRMX O THEINALHFREE CORMEZER L LT, HiER
I ZE RIS 20 I% BIARR FRANEN - O EFmEH & Uik,

MR E LT, 2553h 14 FHHlic BV TEAFHNRHEI N, ZOHTREBEO/NINEDIZI M6.4TH-7, M6.4
D EoOEETE AP T Niah > ZEREEFEET S0, ZTORKO—D L LTEHOHENLH S, KHEBLITH
DO, HDOADRHIEBBEENALE L 55720, ZEREED RN, HEBIC K228 L DOHRIDKEEL 75 2 ENE <
Hotc, Fiz, FELUHEBEOEFRMOICEBHADE RS, BEHHME IRV RSN, CThEEEET B L,
BB DZE LTV S BRSNS AN TR L s hE R 513, SRIZEFHMH S M-/ NIEO M6.4 K D &/ &k
HETEEZFHOMEDARF SN S,

Fe. BMEENTEERNICONT., HBOThDMEE & HFD 7— X TOZEE L OGS H Ulc, HATHA§ % i
DIFEALR, WKERMETH S, WlERHE T AT O ERZMCHI 728, Chuc & > TREHICHhE X
NZEWOHE—WOMEIE LA THZLEZDND, FEIC, ZEHMEENp0Z &, EEENYDIC EnEicH
BZEFfoTWVWa T L2 RLTWE, 5, FBHPT O FHZIENENTCREHOMED TR E LREHIBEIZTTo Tz,
IEWERIETH % 2011460 4 H 11 HICHAE Lo B RIGE O HIFRICDOW T, Dol (BREE. BFE. KE) O
T—2EHOTEHOMEZMHER LTz, ZOME, ETEN A TIIERBEEDRINC FrEicko ki EnEick
%&DOT—ﬁﬁﬁghﬁoL#L oD ST BB X FiEic ko BRI FaE, 8 LG EfEoR, &
VWIS TR 5Nz, o T, BEEEOZHNE., WWiE. EWEICX > THMllc I N2 b TldaR<, BllHE
FHEOHIEG Z W T O X D FE MR THh 2 L EZ BNS,

F—7— N BHEE, HFD, HIZE, 51, K&E 13, Wi

Keywords: ionosphere, HFD, earthquake, acoustic wave, atmospheric gravity wave, fault
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Observations of seismo-traveling ionospheric disturbance during the 2011 Tohoku earth
guake using HF Doppler
Observations of seismo-traveling ionospheric disturbance during the 2011 Tohoku earth
guake using HF Doppler

CHOU, Min-yand* ; TSAI, Ho-fand ; LIU, Jann-yen§
CHOU, Min-yand* ; TSAI, Ho-fand ; LIU, Jann-yen§

! Department of Earth Science,National Cheng-Kung University, Taittastitute of Space Science, National Central University,
Taiwan
IDepartment of Earth Science,National Cheng-Kung University, Tait¥astitute of Space Science, National Central University,
Taiwan

This paper reports seismo-traveling ionospheric disturbances (STIDs) induced by the 11 March 2011 M9.0 Tohoku-oki earth:
guake and following pan-Pacific tsunami by two networks of HF (high-frequency) Doppler sounding systems in Japan and
Taiwan. The Hilbert-Huang Transform (HHT) is applied to analyze Doppler frequency shifts (DFSs) detecting STIDs, while
the time delay, circle, ray-tracing, and beam-forming methods are used to compute the propagation of the detected STIDs. Bof
STIDs induced by the Rayleigh waves and tsunami of the Tohoku-oki earthquake are detected and discussed.

F—"77— F: STIDs, lonosphere, earthquake, tsunami
Keywords: STIDs, lonosphere, earthquake, tsunami
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By 2 2 L— g NS KO E UZMERERO P RSKIRENIO AR Y MV
Spectrum of the neutral atmospheric waces derived from a numerical simulation of ar

earthquake

KA Y W ez S B AR T 2
SHIMIZU, Yukil* : NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; MATSUMURA, Mitsuru?

DT EERERERR, 2 ERGEE R ETH - EREREET L > 2 —
!Grad. School of Eng. , Chiba Unit.Center for Space Science and Radio Engineering, University of Electro-Communications

In this simulation, two dimensional model is used. The atmospheric perturbation is created by a vertical velocity assuming
an upward motion of the sea surface or ground surface. Calculating the temporal variations of neutral density, we derived thei

spectra.

As a result, it is shown that behavior of atmospheric waves is different for the frequency. For a notable example, variations
around 1 mHz propagate to high altitudes 450 km “500 km and long distance 800 km. On the other hand, variations around 1
mHz propagate almost the same distance in lower altitude of 300 km or less. In addition, variation at 4 mHz are located above th
epicenter at 350 km. This causes the variation of GPS-TEC at 4 mHz associated with earthquakes that have ever been reporte

T — R W, WO, 5,
Keywords: ionosphere, earthquake, acoustic wave, gravity wave
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lonospheric effects on the F region during the Sunrise for the annular solar eclipse ove
Taiwan on 21 May 2012
lonospheric effects on the F region during the Sunrise for the annular solar eclipse ove
Taiwan on 21 May 2012

CHUO, Yu-jung*
CHUO, Yu-jung*

!Department of Information Technology, Ling Tung University
! Department of Information Technology, Ling Tung University

On 21 May (20:56, Universal Time; UT, on 20 May), 2012, an annular solar eclipse occurred, beginning at sunrise over
southeast China and moving through Japan, sweeping across the northern Pacific Ocean, and completing its passage over
western United States at sunset on 20 May (02:49 UT, 21 May), 2012. We investigated the eclipse area in Taiwan, using a
ionosonde and global positioning system (GPS) satellites measurements. The measurements of foF2, hmF2, bottomside sc
height around the peak height (Hm), and slab thickness (B0O) were collected at the ionosonde station at Chung-Li Observator
In addition, we calculated the total electron content (TEC) to study the differences inside and outside the eclipse area, using
receivers located at Marzhu (denoted as MATZ), Hsinchu (TNML), and Henchun (HENC). The results showed that the foF2
values gradually decreased when the annularity began and reached a minimum level of approximately 2.0 MHz at 06:30 LT
The hmF2 immediately decreased and then increased during the annular eclipse period. The TEC variations also appeared
deplete in the path of the eclipse and opposite to the outside passing area. Further, the rate of change of the TEC values (dTEC
measured for 15 min) was examined to study the wave-like fluctuations. The scale height near the F2 layer peak height (Hm) als
decreased and then increased during the eclipse period. To address the effects of the annular eclipse in the topside and bottom:
ionosphere, this study provides a discussion of the variations between the topside and bottomside ionospheric parameters duri
the eclipse period.

F—"7— R: ionospheric physics, ionospheric disturbances, solar radiation effects
Keywords: ionospheric physics, ionospheric disturbances, solar radiation effects
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GPS-TEGHIIC K B HHEEART T ¢ v 7 EDQIKFHFZIK
Horizontal shapes of mid-latitude sporadic-E observed with GPS-TEC

A 15 HiE e !
MAEDA, Jun'* ; HEKI, Kosuké

VAEE R ER AR A

!Graduate school of Science, Hokkaido University.

The horizontal shapes of sporadic-E (Es) have remained uncovered due to the lack of effective observation methods. We u:
a dense array of Global Positioning System (GPS) receivers in Japan to map horizontal shapes of mid-latitude sporadic-E laye
and explore their diversity. The spatial and temporal resolutions of the GPS array are "25 km (in horizontal) and 30 s, respectively
which is ideal for studying the horizontal shape and movement of sporadic-E. Sporadic-E can be identified as positive anomalie
of total electron content (TEC) along the line of sight between a satellite and a ground-based GPS station.

The results of GPS-TEC observation, i.e., mapping of positive TEC anomaly caused by mid-latitude sporadic E are presente
in this presentation with a special emphasis on latitudinal and temporal variations of horizontal shapes of Es-layers. We analyze
"100 Es events in 2010-2013 to examine the latitudinal dependence of Es frontal structures with three study areas at differel
latitudes near ionosondes, hamely Sarobetsu (geographical latitude: 45.16 N), Kokubunji (35.71 N) and Yamagwa (31.20 N).

As aresult, strong Es shares the large-scale frontal structure as a common shape regardless of the occurrence latitude and t
(e.g., morning, afternoon, and the evening). The horizontal structures of large-scale fronts are typically elongated in east-we:
(E-W) with the length and width of 300 km and “30 km, respectively. However, lengths vary from 30 to 300 km by occasion. The
alignment of frontal structures prefers E-W, ENE-WSW and NE-SW alignment with some exception of NW-SE and NNW-SSE
aligned structures.

We will also discuss the possible mechanisms for formation, development, and movement of mid-latitude sporadic-E based o
the results of our observations and proposed theories.

F—"J—FK:. ARFT 17 E,GPS, TEC
Keywords: Sporadic-E, GPS, TEC
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2J8 7 b 7 25 Fl W e GPS-TEGEHI
GPS-TEC observation using two-frequency software receiver

AL ET R N NI
ASHIHARA, Yuki'* ; KOMATSU, Kazuki

VRBR IR B AR
! Dept. of Electrical Engineering, Nara National College of Technology

HIBRIIAI > A 7 L (Global Positioning System, GRS, #£(D GPSHEMN LIXEENAERZM ZEL, Thb
DAHEN S GREERAN 21T Y AT LTH 5. GPS{%EOD%LM:@, L1(1575.42MHz)& L2 (1227.60MH2 O 2
DO EN D 5. EHE T Z AP B 2B OBITRIEFEEICKFTS. £z, TIAEDEMEETH
B, L1IE L2 DT RIZELZEDERS. TD8, MERICITHOREER 2 (i) PREAET S.

GPS-TEC (GPS Total Electron Contentdd, L1 & L2 IDONiMHAEN S GPSE MRS D2 7 HUz KR % Tk
TH5. BHEE FEEBROIEEICHERSERTETHEH, HEERS 2 FPEE GPSZEMKIIEFITEHM TS .
ZOY, ENTIE, EEHBGD GEONETT— X ZFHWIEIGINEEA L THS.

EHOEE T T, HFEOIVEa—2OEMREtEERE LT, N—ANY RMESZY T MY o 7 X > TE
T BT NI 2T ZEENER LTS, AT, V7 Uo7 GPSZEREREL, 2 MEZEETS. ZTL
T, GPS-TECEIHESICDOWTHMT B T ETH S.

F—17— R Bk, GPS-TEC,Y 7 b = 7 {51
Keywords: ionosphere, GPS-TEC, software receiver
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GPS+QZSS+BeiDolL &k % TECHIHl _
Total electron content observation by using GPS, QZSS and BeiDou

KGR EEELET
KINUGASA, Natsuki* ; TAKAHASHI, Fujinobu!

LRRRENT R
LYokohama National University

TEC (total electron contenflifl| Fi£id W\ < DMFEET % H5. GPS (global positioning systeniy £ d GNSS (global nav-
igation satellite system FIIfi 9 % 51E0 B %, GNSSIZHIER LD E T Hh S THFIHMRER S AT LTHZDICH L, K
TE DOHIEK 7 7173—3 % RNSS (regional navigation satellite system)T4FE HARHETHAE SN TE T 5%, KL IE RNSS
ZHH UTBINCH D ATV B,

RNSSIC X% TECEBIHIORHI & LT, 1247z 0 odfnB R ENEWNC D 6, ZENGEBIIINTTZ % SD%IT 5
N5, iz, GNSSE I U THUEEEDNREWT &S, X DJREIFHO 7S X< B OGRS TREIC 72 5, —/7. RNSS
BB TOBMIOKREE UTIE. BE—ZEBOBRIINY MVTRN—E L 55 . BB OKE5m OB DA
RIS WT EADH S, TOREIE. GNSSOEMIME L HAGHE S ILF GNSSFHIHIC KD, fRIRT S EEZENS,

< IVF GNSSOEGEBAAREED 2 FHEE A S TECZ T B5E . AN NA 7 AWRET B0, Th
ZHERE « BRE LRI NRIRBIR0, INA 7 AT IS EBEEN OB FHE M2 €T IVLT 2080 H 272, €TV
(I DWW T ORISR 2175 . Flz. BHEENL R EN THIE Lz GPSE QZSS,H1E BeiDou DEfIfEZ i L7z, <)L
7 GNSS-TECHNIGIZ /R L. famZ1T 9 o

F—U— N BEE2E T, ERTHEE, BeiDou, GPSFEHREE, 72 X~ &
Keywords: TEC, QZSS, BeiDou, GPS, ionosphere, plasmasphere
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Za—I)bxy NI =W HA EZRIC B % EREE R O T TV
Total Electron Content prediction model over Japan using an artificial neural network

VU AR 1 s L B e
NISHIOKA, Michi'* ; TSUGAWA, Takuyd ; MARUYAMA, Takashi' ; ISHII, Mamoru'

RGN e i i 4

I'National Institute of Information and Communications Technology

Forecasting Total Electron Content (TEC) is important for Space Weather; for predicting propagation delay of the radio waves
in the ionosphere. Although several empirical and theoretical models have been developed, no model is available for forecastir
TEC over Japan. Our purpose is to accomplish an operational TEC model over Japan using an artificial neutral network (ANN
technique which is developed by Maruyama [2007]. In our model, absolute TEC values for each day fito ZB°N in
latitude and 127E to 145’E in longitude were projected on a two-dimension TEC map, that is, a local-time and latitudinal map.
Then the time-latitudinal variation was fitted by using the surface harmonic function. The coefficients of the expansions were
modeled by using a neural network technique. For the learning process, we used absolute TEC value from 1997 to 2013. Tt
input parameters are proxies of the season, the solar activity, and the geomagnetic activity. Thus, daily two-dimensional TE(
maps can be obtained for any day when the input parameters are provided. We used input parameters which are available
real-time by some institutes and achieved one-day TEC prediction over Japan.

F—7— R: lonsophere, Total Electron Content, Operational model, artificial neural network
Keywords: lonosphere, Total Electron Content, Operational model, artificial neural network
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HAIC B 5 504ELL E ORI 7 — 2 7% J U 7o A EE R s fedT
Statistical Analyses of lonospheric Storms Over 50 Years In Japan

R SR e IR
NAKAMURA, Maho'* ; KAMOGAWA, Masasht

VIRGUE R AR
' Dpt. of Phys., Tokyo Gakugei Univ.

Statistical analyses of the ionospheric storms over Japan are carried out based on the long-term observations over 50 ye:
in Japan. While there are many types of ionospheric variations such as ionospheric storms, plasma bubbles, TIDs and so ©
ionospheric storms are most large fluctuations of electron density in the ionosphere. In general, the increase of the electron dens
is termed positive storm and the decrease of it is termed negative storm [1]. The positive storms cause satellite-positioning erro
due to the delay of radio propagation and negative storms cause HF radio communication outages due to lowering the maximu
usable frequency. Because these two types of ionospheric storms shows different characteristics on the duration, scale, a
the seasonal dependences, we analyzed ionospheric storm occurrences using critical frequency of the F2 layer; foF2 obtain
from ionograms over 4 observation sites (Wakkanai, Kokubunji, Yamagawa, and Okinawa) operated by National Institute of
Information and Communications Technology, Japan (NICT) [2]. We extracted ionospheric storms based on the difference:
between the daily observation values and the one-month median in Japan for more than 50 years. Extracted storms of ea
station will be analyzed by the occurrences, duration, seasonal dependence and geomagnetic variations.

References
[1] G. W. Prolss, lonospheric F-region storms, Vol. 2 of Hand book of Atmospheric Electro- dynamics, CRC Press, 1995.

[2] World Data Center for lonosphere, http://wdc.nict.go.jp/.

F—TU—F: BB, foF2, ke i
Keywords: ionospheric storms, eritical frequency F2 layer, satelite navigation
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[O-DTJ IXRT % U7z SpeckleD#iat kT
Statistical analysis of the Speckle applying the "Hinode” / XRT

L FH I L s B Sk BB 2
YAMADA, Masanorit* ; NOZAWA, Satoshi ; SHIMIZU, Toshifum#?

VIR EREBE B 22258, 2ISAS (JAXA FHIRFAISLAT)
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Exploration Agency (ISAS/JAXA)

NTH R ORGSR 4 BT, WRUNDEDODREINE T ENH 5, B2,

TSR TZ]ERD, NS RBS, BRI > TRMBEDXSICRZ S, TNHIZAIRA T,
A=A S—=LEVS UMD B M. ARifFETIE Specklel M5, SpeckleD—[K & LT,

L7 ana g (CME) IC X > THEKE N 10 keV -%1 10 GeVIC X ThiEE iz

KGR L3IV F—hi 1 (SEP)DHERICEZE LI & DBNEZ BN TS, SEPICIRST

BRIV F—R TR FHRRUICKE AT E 52 %, FHC GeVA—X—F ThidiX iz SEPIE
SIS BRI E NI, HIBRKSAE TRET 5. Z D7 OB NORHLERE T & fEREZ
T IEEERD O, el SV, > T, SEPHECETHALTL 20, ZOHH%
WA ENEREICK S,

ZCT T, AWETIHENEHRETHZ TODTY Ko X =8 (XRT) Hif4

T — R 7% W CHESRNT 21T, Specklez it Uiz, FENTHARTIE 20124E 1 A5 1LEMTITo 720
fRFTRE R K D, 3 H 7-8HICEHW T, SpeckleDFEE AN & M Z#H R 5Nz,
3H7HO0:02UTIC X547 L7HREAELTED, TOEERZIFITVWEEEZLND,
SpeckleD R HEEZ 7 L 7 OFAERT & it LT 3 - 45BN 2 BRI DMEE LTz, F e
ZENEIIHOERICHEI L Tz, &SI R HudEmn, S Ehnh e g sai 24 hE T
BTN TWE T e D, EEEEEAD SEPOFHAZREL TV, EidEHEKIIHAREED
AW TEH O . SEPLINDfIEERL T OEZED R HEENE 2 5., HIEREETEE & OB &
HEJPTHETH %,

RS T ORISR 28RS I 5 & ARt 2 e L2 BIc Dn T oSG
SpeckleD ik & HUE TR KL O B2 E5T 5,

F—U—F: FHRE, SEP,7 L7, CME, [ODT] /X #s (XRT)
Keywords: Space Weather, SEP, Flare, CME, Hinode/X-Ray Telescope(XRT)
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ISS-IMAPERINC 3513 % 75 AN T IV FAESHE O Z /- g R
Seasonal-longitudinal dependence of the occurrence of equatorial plasma bubbles ol
serbed by ISS-IMAP

ke B PR Rz L ST O L 2R A 2
TAKAHASHI, Akira'* ; NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; SAITO, Akinori?
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TS RANT IV (LLR, EPB) &ld. FREikEEERE I B8\ TRt B3 8 OO E A R E T 2 5% T, EPBAN
HICEENAEFBEARARS I BEEIRICY VFL—ra UEGIFRT T, BIE GNSSOMZEiE\DIG IS
NEDHENTED, ZORED—DTH 5 EPBOFREMMEDILEICOWTHEESMIANRD SN TV,

AT, EBEFHAT— a3y TFIES ) TORKRSE S v > 3 >~ ISS-IMAP D@ 7— %2 2 W, EPB¥
EBEE DZRI-RE R 72 KD Tz, EPBIEIEE 630 nmD K&OEHIRIC BV THRROEF e e L TEIllE NS, Th
FHEICK > THRIE L, EPBRAEANY MOt 21T o7z, ZOFEE, 201249 AM 5 20134 8 AD 14T 1811
Ny M Uz, FASE DR RD DR, AR 10 S LIS EI L., SHEEIc I 2 B O &EHTd %
EPBOEIHIER L UTEI Uiz, EPBIMEREED S RIS CEIIE NS 728, IMAP BIRINLE OFEEAS 30 D
FHNTH % & ZDEFHRERZRD TV B,

FREDMEFEZ#E T EPBRAME OFHI-REN 2152, HE, MBIZZITEREICHE N TEPBMEIIENTED,
77V -7 A AsEREIEIC B TIERICE W RESE 2R LUz, bk, DMSPHEIRICK D EPBOZE] L
7z Burke et al.[2004) [FABRDFERTH 5, —75. RFFETEINC DOV TRFFE-T7 AV AR B CIERFICE
FAESHE R R LTz, T3, Burke etal.LIZBHSMCER S ETAITH %, Burke et al. Tld DMSP i 2 OB ERN T — &
X0 EPBZ#H LT %A, DMSP#EIEE 800 kmic (i L THD . ISS-IMAPIC X O BIIE N 5 E/E (250 km)id
DD EEETH S, LA > TISS-IMAP TREEEE THRELAEVWE ST EPBZHHLIzC 2ickh Dk
TEVWHMELTZOTIR AV EEZENS,

COMRZHEE Z T, EPBOKEZIET /ST A—4% CHMEEY, B rEEAR., R~ 4 > OEZEE L. etc)
DZEH-FRE AR 2 RN T Uice ARRRICT, ZORRICOVTHET %,

F—T— N FRUEEHE, 75 X< 8T L, KEOK, ISS-IMAP
Keywords: Equatorial ionosphere, Plasma bubble, airglow, ISS-IMAP
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