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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
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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

IREFH AR 1 ARTE 20t 2 5 AL 230 2
SAKANOI, Kazuyo* ; KINOSHITA, Takenar? ; MURAYAMA, Yasuhiro?

VBRI, 2 EHOE S TR
Komazawa Univ.2National Institude of Information and Communications Technology

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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JFRRICKEL b TWVB EEZ SN T4 [Sheft et al., GRL, 16(7), 175?718, 1989JE k5K & L TN FE TIC Es)g
NTOIL2ZEZE b, TREDEDIARZH, A—a IR PR FICK B ANy ZY VIR, ERHICES T NI LAAEF b
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etal., GRL, 14, 76-79, 1987] Z DHI T EFHC Es/E & ESWHBTRIBHCHEIL TWa 2 e AHIB N TV 5,
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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 %,
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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
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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<
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