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Investigation of vertical atmospheric couplings in Jupiter,
Mars, and Venus by the connection of Hawaiian small telescope

with radio / space telescopes & orbiters: 2
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Space Weather observations using
the upgraded Global Muon Detector Network (GMDN)
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Study of global circuit effects in the lower ionosphere by using AVON
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Monitoring ground temperature and ice of southern boundary
of Eurasian permafrost
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BN D,
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Potentialities of Permafrost usage for paleo-environmental

reconstruction

WA EE HWE W - T T AN KRY - EHEAEBESEE ¥ —

(#F %8 B #Y)

WA, HMEREBLICL > TRMAGBEHR I KAERLEIZ, AHERE
R T KOEKRZIFHE TH Y, AR IPCC M5 EHETITRFEMEIC
BUDDREBEABMEERELE L TCIOKRKABRTEES® 2B MBI 5 EEMEN
MM SN TS, BRKEBIOCABRRIFEAELELS . K#H6E8TE
RS ETHROEAWHBMLWAAR LiIF F~@ &, KR
VARYTRT TABOBEBBICELS oMAT L, BIEETH., [LELBHICX
DR BB LVWAKAR AR BUME L VW I THDL, LML, &
NOOMB TIEKI - KEI7TICED2ERMNEGESR 207D,
MmO EHMAM o T RESE CHAENLT WD,

ABFZETIE, TR ETRAAR L EREE CHEAL TRV, K
PRYUTOHRY I —F T EFLELEELRBERD R~B O
BAaxRE LT, MTKBLXO F~HEEDEZRIL, LHh oo fHH#
ML AKORAMEEZFMB LETREE CEZE ST 2L 2B ET D,

(WFFE e & AR D)

WEEHE 2FE B OREEZIT, v 7 - BT EIJHKH O Zyryanka
A ToXRARLEABORERREL TE®Y 2017 4F 7 AT FE L 2,
Zyryanka i TliZ, TH R O R @O T A4 20 = v VHifE» bRk
rBERL. Y7 =Y 7 KA EIEFT O FER=EICHKE LK. 2018
3 HICHEB O TIHALE %EZ1T o 72, Zyryanka & B 1X . H30 4 & 2 CT
AX VI DONEMEET — X OWREBZBICERNE & HERA 705
ZITHO FETH 5,

—H. T TAH - —AZAr =BV THEMOR BRI EIT -
oo THHDOREO—HIZO>WT, FHHMEKRBEMEITOZ T AN
geH (LR ER - -MERMEAR - MWBRFEINE) oW EHED
T, KRABoBFERFZFFEFRBWEO LD, HBEA KD IC DV T O HIL
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BOE T b R ROR W A ERRE N O BRI A R L TR R K
HAEmR L, H30 FECSI S EAB O T 7 7 4 Muz FEH L.
AMSIMHEZFIZ X o THHMERFREZWEL THENREZRET L FET
H 5,

H28 B ICHTALE L ERFERMERE (Flcr vy 7 - Bk
Y7 —F T TERLELD) T, 20184 3 HICHEMNE T L, A
BRERSGFIE., VIIAR, Y27 =Y 7 H»5H 150km 7/ (61° 58'N,
132° 36E) ® Churapcha 8 X O', # 90km Jt & (62° 33N, 130° 57E)
® Syrdakh T® %,

(ﬁ%%%k%%‘?)

AFETEH, a7 - Ry Iy —F7 THERLKZHMTKOERAE
GOU"C%WT%') Churapcha ¥ X O Syrdakh (2B 1 5 K A L @ &
HP LT A AV 2y Y (IW) &EF 26N 25H FKORE 2 8EL T,
IWPEATLI2HMEHERERBERTICAOALLEY R, IW 70O +2AHEY
(SO0C) B LU FEHKIKFE (DIC) (ZxF L T4 M & H#FFERME % E
i L7 RER 1IICAT  IWRABATLIHBELEOFERITIW Y A &
H 1T 22, 344-24,484year BPOFH TH YV . FERHEROHEEEE TH
HeEFZzbnbs, IWHO SOCHFRIT., 27,103-35,015 year BP, DIC
FEMIE, 12,801-17,735 year BP ThHh 72, Z b OFEREZ 2 i 4 T
bk X% & . Churapcha O RO F N THEREEFWEE G T2,
Churapcha B CTIT IW ORE FMIZH > TIFEE2KICHE > TR T
X7 —F ., Syrdakh CTIZZEHEMHELIRER LN TEBY , IW D — 75 %= HE
LTWa a2 5 225 L FRMEHR2 LW IW 2313 1F [ I
ELEZERELTEEREED D,

SOC ‘FFRME 21K 8 TH ThH L —JF DICHERIBLKN 5 THE THDV .
SOC L DICHFROMIMEIX 1 HTENL 2 THEOEBRNELL T,
DIC R 1T, ABLAKIZFEFROTVWEBRRIENLET LI LEZILN
WLSOCHENRIV bRV HFVERMEZ R L L, IWIEKFE RO RE
Wi, IWH oA ETH W2 O KS ERESE LD N, B %
Mo IWOGEE ., oA THREVAEEMOREATIZEALA LRI L
RO RN ERIEAY TH D, Lachniet et al. (2012)1%
TTAA T 2T N7 ZAOEFEEH O IW O FRIZON T, SOC
DENEEROEHRERID & 1 ﬁfﬁuiﬁ<?ﬁ'ﬁéhékﬁ¢%"\bfw
L0 RPGETHEEIC SOCHERITITEL O H WEMREFOAH KK
ODHHEBICLI MR ENBEFICHL & 2 5415, Lachniet et al.

Iy
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(2012)1X. IWORERFEFREZE D ERICKM®T LB D IWH O
Wi AHKIRFE (DOC) 2 WIF _BILRESA X VEZRUENS T 5
TEEHERLTCVWD, 260 IWH O DOCRIBEEDNRT A2 H Wi
ERME I REEOHRBETH S, DIC ITLIZ2ENRIEORZIT. #1D
TEINTZbDThHLIN, 4%, ELiwd DOC OFERAR ELE®L,
HMEBEOEK®REEZEEST L2 TFTETH D,

# 1
o Y7 s Ry 7 —F 7 O KANR LR E OB KME R EENRHE R
YcmEfE| sBc| HE
year B.P. %o

5iC
Rt A

Site ID | Sample ID Location C type

#3 Lowerright | DIC | 12,801 £59 | -9.4
#8 Middle right | DIC | 12,954 | +47 | -12.0
Syrdakh #3 Lowerright | SOC|27,103| +£93 | -23.9
#8 Middle right | SOC|29,861|+129] -25.6

Syrdakh-1 280-290cm |Plant|22.344 | £67 | -26.1
Syrdakh-2 280-290cm | Plant|22,669| £70 | -26.6
Syrdakh-3 280-290cm [Plant|23,063 | £62 | -28.9
Churapcha-1 280cm Plant|24 484 +£75 | 224

C-09-4 [4.0m _68-97cm| DIC (15841 £52 | -11.1

C-32 1.0m-V1.5m [ DIC [17,735] £57 | -12.0
C-33 4.0m-V1.5m | DIC | 14,387| +41 | -12.1
Churapcha C-34 7.0m-V1.5m | DIC | 15,761 +44 [ -11.8
C-09-4 4.0m_68-97cm| SOC|27,387| £96 | -25.5
C-32 1.0m-V1.5m [ SOC|33,687|+164| -22.9

C-33 4.0m-V1.5m [SOC|35,015[+168] -23.7
C-34 7.0m-V1.5m [SOC|27389[+127| 253

(Z7 3CiR)

Lachniet, M., Lawson, D., & Sloat, A. (2012). Revised 14C dating of ice wedge growth in
interior Alaska (USA) to MIS 2 reveals cold paleoclimate and carbon recycling in
ancient permafrost terrain. Quaternary Research, 78(2), 217-225.
doi:10.1016/j.yqres.2012.05.007
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Wy RN T HEKRKIZB T 2H LA -RK T AT L O K2 EE)
Spatial and temporal Varlablllty of permafrost - vegetation - climate system
in eastern Siberia

IR HEHE (A FERKRFEAGEFEIER)

[BE W]

KABBEOERBOBMMIZT, HERMEORSLKSREBOZE(/LICHE KK E DR
NFEF—IREZoEL, tEFCEHEINWNEZERFZFOoOKRBZBL CRBELHIZT 0 — K
Ny 73T 52 EETCHERBIND, —F T, B EHBOERRADOKS, MFICH LN RE
THEEFRELS, ABEROK - = XL F — - %Eﬁ%&@i%@@ﬂ% HORG I 2
<K ET D,

AR TIE, EFOBEKELHICHEIEHBEBNO LEAKSELHNZ LI, Ko
K XX — . %gﬁf)ﬂf\O)ﬁ/@b bHbobhTWbHdHEHIYY T OFHAHMK (lijima et a
1., 2010; Ohta et al., 2014) 2x &2 & L C. M tZHAMEB O 2EMELH & HHKo
m TRV — - YEBEREOBEKEMA T HIZLEEZEMNET S, 2TOK - =R F

%Tﬁ?ik%&ﬁ@@@%mhﬁﬁw%ﬁmﬂﬂ%kiﬁﬁzk#%\ﬁy«
)7 BT D W L -FE kmﬁ@ﬁﬁ%%@% BCTh D, Ao EKRPERE
L LT, @ﬂ%?%ﬁk%i R AN %Eﬁﬁk®ﬁ%&®@ﬁéﬁgwﬁ%
ZEAOBEREZMAET 5, KEEFTOEZHFOLITEML .

[ 5]

201749 H I~ X U 7 @ Spasskaya Pad (SP) ¥ X NElgeeii (EG) Tl L it fig g o
HWEZLZFEE L, HHEHITVVTN LD TV Z2HLICHI ALY XL HERS
nNas/mMTH DD ﬁ@%ﬁw&t@&47 BeAkKE, LTEASEBEZCEVED S, %
A DOS50x50mD 7 U v FEIE (10-15mfi @ T2558) EW1Ikmd b7 & 27 FHl

Omfi f@ T18-24,:) & LT, i BEARABRE (TW-035, :iHEH) Z2H VW TH LB I
WIEE (BEAEPINcZSOICELZBRE) 2l L@MEes Uiz, REEA THE., &
Rwem B EEL2EBE L MBE CER LAAEFSCHFEI TCORBARER LA DY T,
mwzmﬁ%7ﬂki0%l%Héﬁ%{®%§%%@%%ﬁbto%79/
THEHBGEHNESN TWVWIHBORE 2 7 7 A4 vZH W THBHO[M®EE L HE T
(BHLFF S CIHEGO AHEEEZIT WV, SPTIIHEEK O E a0 7 v A VR ELNLE D
EREHTCTCHL D) .

[ 5 % - B 5]

Uy FHIEOEARRICEI@MMPEME T 77 A VKIS HTEMEDEW
T EFEOLFTDRELL . HRKOGATHOHEMO AW ERREBE LT, N7 &Y
FHIE CIEMEASCHEOZEDH H2SPICB W T, MMBIEOLEHENEGL D & K& »n
S, 2 ELTEH., BMEBEOFEFHMEEI2AEM O ZR T/ NI o, EHIEPL X
U?’?’éﬁﬂ:iééb\ﬁ%f%ﬂt (K1) , g 72 7 7 4 iz X 2@l fig % o H#EE Tik.

F22ue -7 VBEABIZLIYD, ErTCHRELT-BICRET D

Pabro et al., 201472 L) | Bl &M T KRFEEOHREL T 5,
d\ﬂmﬁﬁk%wigmmﬂmé<i%ﬁ@ﬁf%5:
k?ﬁ‘ﬂ“ﬂ’%éﬂ EGIZ B ‘T%i%ﬂ( 75>r‘ﬁﬁ¢@r W BT ki iﬁ”\_c‘: (Iijima et a
L,mm)%%ﬁﬁto TBIT D EHEAKS ENE & OBFEARIC DY TIE, REE OB
M A& CHERT D, 5F)<5"< I NcflE & OB IX A B BE & 722 2 A3 @b ff 8 13 K ek B 8
REIGFTEMBE (BMMIENEVE AL T YRANZ W & & B) | KK - A
L ITAEME (KKMEBIOAEE OB G R 2 RIE) 75>%~%2”L7175§ (2)
Je 4T WF %8 (Fisher et al., 201672 ¥ ) IZ J:I:f\éé:TEﬂﬁ’?TZboto R mm o W B R
WCOWTIE, BHRSY U RTI 2R 0 s LERITHRICHE X TCTHMERZEMMEEZ o
AGH A H O F AT \yﬁ@%/\ﬂﬂ’ﬁ“‘?é&%z%ﬂé HHEBETE R BEER
EOBRBRMIT A ERMERFEORBEL 5,

Wﬂﬂ
EE
=
+H
S
=
&
iz
mcnﬁ
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[ &
BHRBEEA T — VoW L ZHEHEREOBMEIL, B — L 2 550mll T O 2R A
F— IV TIREZEOEEE CIxEE i&rﬂﬁ#(’“ﬁ\ < BKFE o R E R (e KR iR
=B EIEE A2 T) TR KD ?ﬁ’?ﬂﬂhﬁék03%54%75>?%b\7i§h710 50mLl oo =&
=V CIHEHMBEMEK YA ELICK IS L TEMEBHEITLYD KXoz,

[

[ 51 M STk ]
de Pabro et al., 2014: Thermal characteristics of the active layer at the Limnopolar Lake
CALM-S site on Byers Peninsula, Antartica. Solid Earth 5, 721-739.
Fisher et al., 2016: The influence of vegetation and soil characteristics on active-layer
thickness of permafrost soils in boreal forest. Global Change Biology 22, 3127-3140.
lijima et al., 2010: Abrupt increase in soil temperature following increased precipitation
in a permafrost region, central Lena river basin, Russia. Permafrost and Periglacial
Processes 21, 30-41.

Ohta et al., 2014: Effects of waterlogging on water and carbon dioxide fluxes and
environmental variables in a Siberian larch forest, 1998-2011. Agricultural and Forest
Meteorology 188, 64-75.

[ Ak 2R 3% % ]
Kotani A, Nakatsubo M, Ohta T, Hiyama T, [ijima Y, Maximov TC. Active-layer thickness
at permafrost. Fifth International Symposium on Arctic Research. Tokyo. 15-18 Jan.

2018.
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AT VEPIZS AT 5% VT BIRESIE—HEIK A (10A) SER OFEAREIE & Rk RAEHT

Geochronology and genesis of Kiruna-type iron oxide-apatite (IOA) deposits in Iran

REE: BERE, 4 HERT KPP S e R
77fH3E . AZIZI, HajiHossein, University of Kurdistan (Iran)
FAFEAR, 46 v BB O« - HT MU ER BR BT 2
ISR 52 AR ) =WNE PN & 781 S B S

ROEA=T:00

FRILIR D 1> TH DML~V JK £ (iron oxide apatite, IOA) SLIRIE, ~7 < IHENZBEEH L TAKLIZLDOEE 25
ATEY, G2 TR LT 7 — A (F HHE50#: REE) BIREL ThHIfFS T, FrIZVIKATE REE Z @A
IZIRE T2 THY T DO BORRDIRIITIEE CTH 5, I0A FLRO—FETHLF VT RGLIRIT, v/~ Dok
TEH TSN ERAEE 2 DIV T, HEBRBE O W3R RN AR L oA cl A ) DY EALIREE DD | ~ 27 <RI
2 BKRIEH DT 505D MEHY | KKREL THEgimIEk T 5 (e.g., Knipping et al., 2015; Nabatian et al.,
2013) , ZIHDFLIR D RLKFEMT DT DIZIE, ip &R OFEARAY, BRI BIR A FDZENAAR AT R Th o,

AIFGEDOWGERI GIL, AT ALFTRO Y T (Zanjan) HillkDX L7 10A SRR THD, ooy Hilgkix, 7
VT AIE T VARV ALIRIZSH Y | dE T HE D K EIE B DNE R e U T D, ARIFIETIL, FhA EFLR RS TR,
IR R DAL T T L (Sr) , FA T I (Nd) FIREAER, 8k (Fe) DL ERINAR, LR FTEE , REE AR/ 4
— T HWT, T T RIGRR O IRE TR -T2,

ROIS Wi

PR U HIBETO 10A FLROBLHIFH A LH5 A - SRR RS OFEHRBUZ DWTIE, BHFE GHEIFZE(A) SN 7
W) MERE 272D MATFHE O LY ABFTED B ARMIAL =2 4 GRR, BE) EAT A /N—1 4 (Azizi)
EEBITFRK 29 6 H EANCEMUTz, ZOBHFAA X, YHIFHE DA S—{ZNZ, SHIZ 1 A DOATANDOIFSE
# (Dr. Ali Akbar Baharifar, Payame Noor University) D XX &% 15 CT{T-o 72, ZOHLRIT% H bk 8T~ i et G
40 Ma) D LB D K la 75 E &R a & LT 5 (Nabatian et al., 2013) , SLHIFHA Tl S THFZE (Azizi et al., 2009)
THESILTWDINCEZ D@ ARSIV, ZDJE ISR DILEZ o TWDZ e BRI, 2oy
¥ D 10A SLRBIOZ O FERD G | Ji & EBIT AR OB EEIT 12,

SINTREHE, SRR OBEERSLE B I OB A B2 0800 B X OBLR REE TH D, JhA sl BHIBEE T CREERIE S
BEIK AN T Te0b | BEEE , iHER 3 JOMERR A W CEERERVIC (ZIREY7R) A | IR A | WEERIE D& il 2 Vet
L7c, —#BOFATEHZ OWTIE, v A 7R UL TR A oy SREERIE 70 % E AV E VR ILL  BRTA A1 T o 72,
ARBHZ W TR BRAEDRIZT ALK BB SR EAT T2, T D% H4 ., BEEREI BT, A 2T oL
P A A5 M 17 ALY Sty Nd, Fe ZHEEL7Z, i BL OGRS OFUEIO L AT LEE 1T, 3R, FHAVE BHjE
I DREHTLEE H Y — L — AEBR S (4 B K FRER A HEN) TiTo72,

St [N DORNE T, 44 d B R FERE AR 7E RN O 2 i B RS RV E &5 #15T (TIMS : VG Sector 54-30) T,
Nd FNE AR EE DRI E L TIMS (GVI IsoProbe-T) TiTo7-, Fe RN KL DRIE L. #aE HERBRBEHTSEFT GRER) BL Y
i [E] VBT & JRAF 220 (KIGAM) 0O 26 T Ft HH g AT & 3578 ICP /& & /01 %4 & (MC-ICP-MS: Thermo Neptune plus) C
FhE L7, Rb, Sr, REE Z & T It6 O E &AL, BREFHAERNOFHE T 7 X~ E &5 i E (ICP-MS:
Agilent 7700x) T, FHEFUEIO TR0 T3 O E B/ HT T HE L X B T2 (XRF: Rigaku ZSX Primus 1) T{T572,
ZNEHDFNARSHT BLOVERESITIL, ELFEFZEE D Azizi 733K B U2 ERE 29 4 7 H ~9 HICEPHICERL ., %
D% T — M Z D T,

[t LB 22

WEERSE . WK A D REE BT EH 125 < (2 REEs =570~5900 ppm) | RSB IK A1 1 XRLERHE LB R 10 @0 o7,
RS - BRI A EH 12 REE FAEE /X2 — U 3D Bu B Z27RT 2, £ Bu B9 OFE LI IREERIL, B A 2
372 EIE R — DORIFWE NSRS NI EDVRIBESND, — 5, REEFEHT, 59V A~V IED Bu BEZ2/RL
Too SEAMEEELVAEICKRERAD Bu BEZFFOZL EICERE T CORABIZES BV ORVIALEZET
B& | BEBREE - BRI A VXL R RS O~ 7~ Ofb i bR IR LT 5 2 bivd,

W8k 8L D Fe [FINLARALAL (6 °Fe) I EmIREREE T (615~700°C) TR SN IZ W8k HL D § °Fe il o i JH
(+0.08~+0.86%o, Bilenker et al., 2016) |2 —E L TRV, o Ivr M OB I mIREREE F CERINZZEE7R
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WELCUND, E7o, BEBRIE, BRI AT D ena B (+1.5~+2.6) IZHLIR RGO Zaker AHEEL Y FA MO (+1.8~+2.7) Ll
TETHY | WL - K 3~ 7 ~ IR A2 R D 2 L2 RIR L CVD, £7o, BEEEE, MK A D Sr [FIALIKLE
(¥7Sr/308r) IXZHZE 41 0.7052~0.7058,, 0.7049 THY, Nd FILARE[FEIRRIZ~ 7~ 172z R LT, FRZBEIK A O Sr [A]
AEAREGIE Zaker A1 5E Y FARDAHE (0.7046~0.7050) & —E T 5200, ZIHD Sr OEJRILIFE—THHEZ XD
ND, ZIUTKIL . BESRELDE N REIK A . Zaker AT Y FTARDELDECCEm W EIE, FNHEIT R EFE %
Fio, bLLIERICEIRZFF O D BUK O BE 2T DN R LI o T2 ZENE 2 bid,

UL EDOFERDG, oY IR OF AL IR O FGRIRIZIR D IHNCE 2 HD, £T°, v/ ~DhE s b
FIZEDEATEIZ Bu BOFEESHL, 0 Bu IZZ L~ <=nb, 520 Zaker A HE L) FAREEIL Sr FINT IR %
FEOBEIK A DB SID, ZD% ., ~7 <X ZIE-E OO AR LA KA LB LE St RIALIA L
T FFOMERIL A TR T 5, W 2 LB S-SR O FLAR N B & CRIZE S /-2 & Fe [RINIASKH RS i i BR
BE F COMEBRILDOIRE TR L CNDIE, 7ol ZBET 5L, v~/ v bEHEA LD~ ~ BRI LER 25 | &k
TLIZZEMEZBND, DEOARBFIEDRE BIL, PP N FET DX L FRIGLIR DR R A3~ 7~ BUK TR S
7oy BOUKMERLIR CHHZEE T EFL TUVA,

(5 I CHk]

Azizi, H., Mehrabi, B. and Akbarpour, A. (2009) Genesis of tertiary magnetite—apatite deposits, southeast of Zanjan, Iran.
Resource Geology 59, 330-341.

Bilenker, L.D., Simon, A.C., Reich, M., Lundstrom, C.C., Gajos, N., Bindeman, 1., Barra, F. and Munizaga, R. (2016) Fe—
O stable isotope pairs elucidate a high-temperature origin of Chilean iron oxide-apatite deposits. Geochimica et
Cosmochimica Acta 177, 94-104.

Knipping, J.L., Bilenker, L.D., Simon, A.C., Reich, M., Barra, F., Deditius, A.P., Lundstorm, C., Bindeman, I. and
Munizaga, R. (2015) Giant Kiruna-type deposits form by efficient flotation of magmatic magnetite suspensions.
Geology 43, 591- 594.

Nabatian, G. and Ghaderi, M. (2013) Oxygen isotope and fluid inclusion study of the Sorkhe-Dizaj iron oxide-apatite
deposit, NW Iran. International Geology Review 55, 397-410.

[ R I ]

Azizi, H., Haddad, S., Stern, R.J., Asahara, Y. Age, geochemistry and emplacement of the ~40-Ma Baneh granite-
appinite complex in a transpressional tectonic regime, Zagros suture zone, northwest Iran. International Geology
Review, DOI:10.1080/00206814.2017.1422394 (in press)

FERER

EEPRT R, PRI R, @ TR, Hossein Azizi. St [FIZ RIS KON REE 737 — & W23 LT BUGE R D K D B 22,
2017 FEE WM E PR ESHHE, BAUEARIS v S (BUUHR), 2017 4 6 1.

BEEHLR, IR RS, S84SR, Hossein Azizi, UL A7 - o P N O VISR O35 4 50 HiEk(b
TR 2017 R B ARHIER(L 255 64 MRS, BUR TR (RULAR), 2017 429 A.

ERHUR, IR BTG, FHEER, Hossein Azizi, IR ALlAT0 - o v L MO L RIGER D Sr-Nd-Fe [F]
(LG, 55 7 EIRALARBREE S-S L AN D A, B ERBRBE AT JERT LR i), 2017 42 12 A

EEPLR, JEI R, @5, Hossein Azizi, HIEETL, Seung-Gu Lee. /L RIGLIR D ALK EI 3% Sr-Nd-Fe [F]
NAAHLREADO/IKY. 5 30 [ 51 #BRER B ZE A R ARAERTFE S AR DD A, 46l B RAbiF e pr 2[RI A 1 (4
AR, 2018 422 A.
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REW T ~ i E G L CHIMEBE R EE 2 M A& b5l a o’k ki
Elucidation of formative history of Taiwan mountain belt combining
Raman carbonaceous material geothermometer and CHIME chronology

R A (4 B RSP - RF B8R & PR )

CIEAEE:D)

BEIE, K6 5MallBEVHAELRENTNWAZ—F LT L — e 74 VBT L— MIBT 5 kIO
E2212 L - T, 3000m#k D LKA E# 72 5 B 22 BE I IH SRR SV T D, T OBRIEEILEIEIEF I WA RRAE
MEHST-ELFTH Y . T OERSM AEREHFT 5 FT, BUEETEOEILES) OREL 2RI 5 k-
T, FEFICHEHELRHIE TH 2 L5 25, BEEILRIL, F 6 R ITM > TEMEDN LT 2FNE LT
DM, FEICHIAEHERED D DRER SN TN D720, EENRERIREENFIEOMITAREETH S, M T,
BB 72 I L REAE D T- 8 B 72 EHRBUC KD < B ATFRIDHT B EAL TV, ZHLE T, HEOYulifir iz
BT, HEME — B S R T DM DL R & JEI L T2 B E G OfRFTIc L » T, 2 b
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Long—term monitoring and study of meridional structure of
plasma mass density in the plasmasphere
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Development of Solar-terrestrial monitoring system
based on the dense EEJ observation
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Observation of cosmogenic nuclides at high, mid, and low latitude
sites during the 24th solar cycle
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Studies of variations of the polar thermosphere and ionosphere with
multi-instrument observations and GCM simulations
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Probing the structure of the solar wind disturbance by galactic cosmic rays.
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Development of an airglow imaging network in Europe
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Observation of time and spatial evolutions of high-energy electron precipitation
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Study of substorm—-associated variations in the inner
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Research on aerosol transportation from Asian dust hotspot region
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A comprehensive comparison of eruptive and confined flares
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Pulsating aurora—induced Na density depletion:
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Study on a variety of auroral emission spectrum based on spectrograph
observations in Tromsg

2B, EXBEKRT - BHREIZAHRER
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A—0SOFREICL>TA—OSEFOIRIF—DHOLERDO, A—05F
HKIART MLICEZHRUENFET BRI THSD. LKL, BEDHETE, A—0>50D
FREICHRAT (F B THEAEANRY MLZEEHRI L TWLWBBIR DR, Kie, HFFDER%ZE
BRBCOXELT, ATNCERBOEFZSIRIL¥—1L (%) L, ZOEF (10
AEBETF) [CX>THRSNLEARIDENT DR[EATLA—OS EFRH, ALA—
OSDREALANRD MIVICET B+ RIBIHOF SN TR,

ARARTE, /ILDT—DROAVICEWT, BERKTHEL AR OIS 7(C
K2A-0S8EY, AIA-DOSENZEXREL, 2HRBA-—0OSPAIA-DOSDHEXL
AR MVZASHMCT B I EZBHNELTNS.
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F—05 - AIA—OSHRUEERT 25, AT ~OT570EMHE, AEZERNT
EOH. TDR, BABHADOSDAVADREZTTL), REQFLFZERRAZEEPT
Hd. e, HKAARZBITTTHILT 2ROEEHE LT, ARI ~OTSTOERAUNT
=9, BEADDITIR-IZBUTEIPIYALTARLTND.
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FETCIBER - FIC/\Y FOFEIFOFENBERL(CEEITSILET, ARICFSLTVWS
BTEFOIRILF—ICHIDERZHEITDIFRZRAREPTHD.

ETLT, ATA-DOSEBRDFHBIUEDORDFRATZXELIC. H18FM[
(2000-2017%) O SOAVERARICE I D51 FV YT OEUNT -5 ZETL, b
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High resolution observations of neutral temperature and wind in the polar MLT region
using a sodium LIDAR

NEFEZFM, EMKFE - ZHHARRIFR
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i T ERENE - PR R T, RIS KRR D KRR BN O E 521 T 100 m/s OFEFH TR E <
EET5H, —HTA—mIZEBFBETLTWD & &, ZOMEKOEB ORI A 7 — /IR (b D5 WIEEin
PIF) &b THEL, A —n 7BRIE ) RREBOMHICIT, @R MRS E N LB LD,

rr iy (bkE 69.6 £, HfE 19.2 ) |2 TEMH LT\ 5 EISCAT L—4 —Tld, B HEEL#E 17
FREDORRDETE XD 2N TE D, 20174F 1 AIC R A VIZEA L SIHE 7 + M A—2—I%,
BEA—v T3 8 % 400Hz TEBUIL T\ 5, —J, he XY TEIIIERT 27 N U ¥ A (Na)liE/EH
TA X =L, Nafg (HFE 80-110km) TOHMHERKIRE - JRUEFHZS vIREZ2 8 ) 7 BUAIEEE CTh 523, Na
BEO Y — 7 @RI T AR » mEFEEIX. ZANFE T34 - 500m Ele o Tz, ZiudA—a 7
BENDHA DA —VInDE 2D+ i30T, LV @REMRORECHAITEX 5 74 X —IZV AT LD
WEAVLE L ILTUE,

AMFFETIE U —YJEREAIEE 3 2 s A7 AR L, Y AT A& Fail LT 10 BPLA T CRAURE
BMHAEBLL, A—r 7BRICE 20 RRURE - BHEEH 28I LGNNI THZ 2 ENET 5,

MEHEEAEHKER

fa LAY Na 74X —THAEDAO VAT L& FAWTEEY Y B2 OBINEREZT/ro7, ZHETIES
WM oOTF =25y BmICT—4 #l0iATy) TlIHBICHELZYVEZL LT~ R ThHo7lz, 2017 4 12
A 12 BB @R fRREBLIIOMET « 7 A b, BEXOL—FFEIC L V| 2 BFES T 20 BEOREY Y &
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KEIRE (19fH) THDH, BUE L KRKIEBELEN S, RRRENC X 2ENRRTEND, £z, ZEHRE
BLONa BN D, 21UT FFITIZ, Sporadic Sodium Layer (SSL)2S .2 5, & OB EEATIT T, KR
ISR CEE LTS Z e DD, 20 SSL OfFBAIC b, i FFREEN VA TH Y | SIEEE
BLT I EICE D T —2E T SRICHHICRESEIRT 2 B2 005, KPFEIL3EFETHY
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Advancing international collaboration to sophisticate cloud related

multiphase microphysics and chemistry simulation

B — B, ERMKE - RZERYI a2 b—va r2HER

1. FEEHW

REAPIZEFZHERILEFEMEO =T Y VA N EHE-> TWNDE. E
ii;@i?l:z//1/*4%75:1%&7;@0(1/;5%“5 :ETQ//V*AL%@_%ZB
TIBEKEEDBICRITOBREIND D, T OM KE D O ER L AKR
LTE@iTH/wﬁ%&ﬁé ORI, BT ur Y LI AEW
K%&c WELZEFT LA TWSE., ZO0ZLzTa Y VOMAEER
E &1 ?ﬁ#é:&mmﬁkbfﬁb<,:@:&ﬁﬁ%%%-ﬁ
%%@%M RKRELARBEEEZLZLL TV D.

AW OBEBWMIZ, Ty LVOMAEBEERYEEWICIEMTX S
BEe s viiR TP CEBT DL LETHD.

2. WF3EF &k

B S ER)T THE K%L ] (Super-Droplet Method, SDM) & 4 1 17 7= &
KHLWEMDEET L ZMAICHZM L7 (Shima et al. 2009). #& K
WEBIE =T ey vk« BR - AR O ES L REELZ, RN R
LA EEZE > TR —BWICHAE T HEHFREFETH L. ko FiEL
EHEW, RHABEEREZFEANZYDHEBEACESTEE» DR EICHHE T
LM TEL. B0 A EELBKBIEOARSHEIZEIE ST
%D,%’iﬁ&w EoTW5SH. L2L, BT O AKEE T VLKA
DEMBE BB ITHFILL TWD.

Z T, EBREERAMEOHE LIEREZBEBL T, BAKMET VA2, # &
5

WL, KMERE, FMa2kKzT7ey - by bfzd &l #L
L, BB L RIS ’%)J:OI/\T:ETH//I/ E - ROk KL 7 o B &R R
Bl z# —H 2 OEMICHFR T L2127 5.

w

. HRREBER. BE
Kk OKEER~ DR

(RENVZTZZEHENT T, REZELSERBMELR XD X OB KEIE
DLk =D T & 7. 7J‘<$HL$£ LTI, b2 b EMPAEIFERE
DRBFHHEMBNELEARA+3THY, ZO0Z ERHBIZELREZREA
WA ELT W, LML, 201781 %bﬁ%A%ﬂ%Lmewwﬁ
T (NCAR, USA), Pawlowskalff 9¢ 8 ® £ > /N — (Warsaw University, Po
land), Stratmani# £ ® F — A X > X —(TROPOS, Germany) & i& i L 15
bl Az A ABERLLHER, KEBOKIR TR 2 M 4204 ALTKEIR
ﬁ£%®ﬁKWMﬁ%@%?w®@@%owmuﬂK%&éﬁé:k
MT &, WS RMEEMRIAELIT -2 LT, HLNITET VO RKGGEM
R T OMIXEANARTDLTETH DH.
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Grabowskil# 1+ & AbadeB) # (Warsaw University, Poland)l¥, %k {& it
HOBICKAKOEEMENGFEEEFNOSGSEEIC LV L&
ERBETLHH LW FIEEZELL - (Grabowski and Abade 2017). T ik
O EZRD2DIF, HAMEORKMBERERAZABKRKBORBME L L TRI L
R THHAZN, THNHNEHEAKBEOHBOMMAEZME > 2 L THYOH THE
BTE-EHORERETH D .

Twomeyd CCNEMALET VOB AR L 2B ARED & E

Grabowskit# +, Ziekan#fff 9C B (Warsaw University, Poland), Pawlow
skaZi 213, FERH O K EIC TwomeyD CCNIEM L 75 v 238 A L,
EOHFETHAHMICETBEBARKBEAREE T2 E FIEE2E%L L7 (Grabow
ski, Ziekan, and Pawlowska 2018). Z R IZ &K v, jg&k L & & B o il
MR HDIBMEMRRTHRICEDNTHBEARMENIEHTE D REMENA X
T&E L.

RAKMFOHFENECIRETEREOFM

20174F @ 12 H |2 Zhou# #% (East China Normal University, China)®
MEEPBFREIZ - AMBEL, "ELEERNOHEM G ZE L
7= MR O T B B @ Z fb (Electrocoalescence) % affli 3 5 #f 9¢ % H#E i
L., $97EF, ERNoHBEBEBBRBEOET L E, ZhouBiZ b DO ERL 2
%Lk%ﬁﬁt@%%ﬁA%4®%?w% CReSS-SDMIZ 5
o kT, BEELINTZHE f?ﬁaﬁ’xj’b’(@th%%ﬁ%ﬁb\
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model: the super-droplet method”, Sato, Y., Shima, S.-i. and Tomita, H. (2017), Atmos. Sci. Lett.,
18: 359-365. doi:10.1002/asl.764.
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On the origin of the variation of Titan's atmospheric composition
by ALMA archive data analysis

TR O mARk A FRERKRT - RESOHER
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AAFFEO BEIX, WK - MM MEZE 2T X I~ I VY7 I U FIEFALMA(A
tacama Large Millimeter/ submillimeter Array)% F\ 7247 X U JH0% B 350(84~950 GHz)(Z
BUFd@EoeESHBHICLY, LERKOBEETHLI XA X EZIFILD ETHHAKIK
KRDOMESCH AT I 7 A WENSMM, £ L TCEORER(FEENE#ZHA LT LITH
Do XA X FIALMAICK T D EEERKE L CTHEICBRH S, 7T—hA4 77 —% L L
TEEINTOT, TNUHEZBRIBNTT 5 2 & TRER OB CfE O KRR DAL &
2 A28 B 28 = & — W[ RE T do 2 (WEAEFEISEE[E B 3L [FIAF 58 O pl 5 ).,

ALMA THEHBLHIT — 2 1T AR 0 % — L DA 15 TH Y . CLEANE XiTh b d
econvolutionff & 2NV TH D, Z DCLEANNRT — X FEMTIZ B W TR &M « & a2
DNINDES T, RO FETEA XL DT —0A 7T =X T TR 5 & T Ok
BRI IEH -V 1 TR 28 2 5, L7-28-> CTCLEANZ BEiL « & b9 2 HiEOBTREIT
SBDOALMAT — 2 FIICHEEFR TH S, CLEANTIZBLHE OB FRE DORGAT « H
BB ICmaskZ 00T A MEN H S maskDVERRICEB W T, PSFOEIZ L S ) 4 XL RIK
H & ORI 2 XN 25 51T 720 < . TS O FBUZ K 25 B0 HER L 2 vz,
(AEZAE]
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ASALFEE L, HEVMEIT Y0 /I ADa—TF 1 » V& ITo 7, RETEITHE VT,
PERSAE - N THIRENFSE & % —DAAIC (AIST Artificial Intelligence Cloud)% Fv 7=,
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Bz, AFRICBWCE LA 70 /7 2070 —F v — b &1, T —
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(Pix2Pix)
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Investigation of Plasma Bubble Propagations using the All-Sky Airglow
Images and GNSS Data

Dr. Daniel Okoh (Space Environment Research Laboratory, Centre for Atmospheric
Research, Nigeria)

This research is the first to report the occurrence frequency of equatorial plasma bubbles and their
dependences of local time, season, and geomagnetic activity based on airglow imaging
observations at West Africa.

The airglow image data used were obtained from the all-sky optical imager No. 5 of the Optical
Mesosphere Thermosphere Imagers (OMTIs) provided by ISEE, and operated by the Space
Environment Research Laboratory, Centre for Atmospheric Research. The imager is installed at
the laboratory in Abuja (Geographic: 8.99°N, 7.38°E; Geomagnetic: 1.60°S, 79.39°E), it has a
180° fish-eye view covering almost the entire airspace of Nigeria. Plasma bubble visibility on the
all-sky imager observations was enhanced by constructing percentage intensity deviations of the
images from 1 h running averages of the images.

GNSS data used were obtained from seven GNSS receivers on the Nigerian Permanent GNSS
Network, and the GNSS receivers used were selected such that the receiver stations fell within
the region covered by the airglow imager. Differences between night-time and day-time ROTIs
were computed as a proxy of plasma bubbles using the GNSS data.

Plasma bubbles are observed for 70 nights of the 147 clear-sky nights from 9 June 2015 to 31
January 2017. Most plasma bubble occurrences are found during equinoxes and least occurrences
during solstices.
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Figure 1. Percentage Occurrence of
Plasma Bubbles as observed on the
Airglow and GNSS data for the
period from June 2015 to January
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The occurrence rate of plasma bubbles was highest around local midnight and lower for hours
farther away. On investigating the local time occurrence of plasma bubbles as a function of season,
it was found that more post-sunset plasma bubbles occurred around the months of June—
September while more post-midnight plasma bubbles occurred around the months of December—
March. The post-sunset irregularities were attributed to electrical processes in the evening time
equatorial ionosphere, while the post-midnight irregularities were proposed to be connected to
tropospheric sources like the dusty harmattan winds which occur between the months of
November and March in Nigeria.

In a total of 768 h for which there were clear sky airglow observations as well as GNSS ROTI
data, the on/off status of plasma bubble in airglow and GNSS observations were in agreement for
67.2% of the hours. There were 65 h for which plasma bubbles were observed on the airglow
images but not on the GNSS data, possibly due to the adopted ROTI threshold for the bubble
identification and because GNSS radio paths can miss the plasma bubbles. On the other hand,
another 187 h show that plasma bubbles were observed on the GNSS data but not on the airglow
images, possibly because high ROTI can be caused by other sources, such as equatorial anomaly.
A majority of the plasma bubbles were observed under relatively quiet geomagnetic conditions
(Dst > -40 and Kp < 3), but there was no significant pattern observed in the occurrence rate of
plasma bubbles as a function of geomagnetic activity. We suggest that geomagnetic activities
could have either suppressed or promoted the occurrence of plasma bubbles.

My period of stay in ISEE was from 1 June to 31 August 2017. | appreciate the generous support
| received during this period, and the warm disposition of staff and students | worked and stayed
with at ISEE.

Publication:

Okoh, D., Rabiu, B., Shiokawa, K., Otsuka, Y., Segun, B., Falayi, E., Onwuneme, S., Kaka, R.
First study on the occurrence frequency of equatorial plasma bubbles over West Africa using an
all-sky airglow imager and GNSS receivers. Journal of Geophysical Research: Space Physics,
122, 12430-12444, doi: 10.1002/2017JA024602, 2017

Presentation:

Okoh, D. Occurrence Frequency of Equatorial Plasma Bubbles over West Africa using an All-
Sky Aiglow Imager and GNSS Receivers. Weekly Seminar of ISEE, Institute for Space-Earth
Environmental Research (ISEE), Nagoya University, 07/July/2017

58



Comparative Study of NoRH microwaves and SDO/AIA EUV DEM
Jeongwoo Lee (Seoul National University)

1. Purpose

We aimed to address one of the most important issues in solar physics: understanding how plasma heating
and nonthermal particle acceleration occur during solar flares. For this purpose, we designed a new method
that utilizes the microwave data obtained with the Nobeyama Radioheliograph (NoRH) along with the
differential emission measure (DEM) derived from the Solar Dynamics Observatory/Atmospheric Imaging
Assembly (SDO/AIA). The main idea is that we may use the plasma density derived from SDO/AIA for
calculation of thermal microwave flux and subtracting it from the observed NoRH flux will yield the

information on the nonthermal particles accelerated during solar flares.

2. Method

(1) Select targets. A composite microwave bursts observed with the NoRH is ideal for this study. (2)
Calculate the EUV emission measure using the AIA DEM package developed by Mark Cheung on the
simultaneous SDO/AIA six images at 94 A,131 A, 171 A, 193 A, 211 A, and 335 A. The output is n?L, per
given coronal temperature range, where n is the electron density and L is the line of sight.  The temperature
range will be set to (log T) = [5.7, 7.7] in the interval of d(log T) = 0.1. (3) Calculate the microwave free-
free emission maps based on the AIA DEM maps derived from the emission measure, n’L. Compare the
DEM-based microwave maps with the simultaneous NoRH maps to identify the regions where free-free or
gyrosynchrotron emission dominates. (4) Study the magnetic characteristics of each source using either
nonlinear force-free field extrapolation or direct modeling based on EUV images. Use this information to

provide magnetic context of the eruptions.

3. Result

We have derived the EM information from the SDO/AIA (E)UV lines of the composite solar flare,
SOL2015-06-21T01:42 and SOL2015-06-21T02:36. Using the above method, we were able to identify
three distinctive sources: the first one is the main flare source located within the bipolar spot, which consists
of both thermal and nonthermal sources. While the nonthermal source expands in width across the
polarization inversion line (PIL), the middle part of the nonthermal source weakens and turns into thermal
source. As a result, the nonthermal source appears to split into two peaks moving away from the PIL with
time, consistent with standard solar flare reconnection model. Second source is another impulsive

microwave source, which is also magnetically confined source and entirely nonthermal. This source is very
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weak in EUV emission suggesting that thermal particles are depleted, allowing nonthermal electrons to
survive longer against Coulomb collisions. Such behavior reminds us of the so-called cold flares that emit
hard X-rays without accompanying soft X-rays, regarded as evidence for electron acceleration without
thermal heating. We also found a thermal source rich in EUV and poor in microwaves. This may be a rare
example of a passive receiver of thermal energy from a thermal reservoir through a magnetic channel as
identified from EUV images and DEM analysis. In addition, we have explored the magnetic characteristics
of each source using a noble method of calculating so-called quasi-separatrix layer, which enables
identification of the location of magnetic reconnection during these flares. Finally, we combined these

results to address the onset problem of solar eruption due to the double-arc instability (DAI).

4. Scientific Merit

This is the first study that microwave and EUV data are synthesized to serve as a tool for identifying the
thermal and nonthermal components. We could implement such capability thanks to the excellent sensitivity
of the NoRH (image quality of better than 20 dB) and spatial resolution of the SDO/AIA (0.6 arc sec per
pixel). It is remarkable that these two independent instruments, one in space and the other in the ground,
could simultaneously detect the subtle interplay between the thermal heating and nonthermal electron
acceleration within a complex active region. This demonstrates how the combination of SDO/AIA and
NoRH observation can help understanding the nonthermal particle acceleration and thermal heating in solar
flares. In addition, we have found the importance of a composite flare in resolving the onset problem of

solar eruption.

5. Publications

Main part of the above study was published in a paper titled: Thermal and Nonthermal Emissions of a
Composite Flare Derived from NoRH and SDO Observations (Lee, J., White, S. M., Jing, J., Liu, C.,
Masuda, S., & Chae, J. 2017 ApJ, 850, 124). Another study made in collaboration, Witnessing a Large-
scale Slipping Magnetic Reconnection along a Dimming Channel during a Solar Flare (Jing, J., Liu, R.,
Cheung, M. C. M,, Lee, J., Xu, Y., Liu, C., Zhu, C., & Wang, H. 2017 ApJ Letters, 842, 18) is more focused
on the DEM only. As related studies, we also identified magnetic structure for hosting these three sources
in a paper, Magnetic Structure of a Composite Solar Microwave Burst (Lee, J., White, S. M., Liu, C., Kliem,
B. & Masuda, S. 2018 ApJ in press). Another important collaboration has been made that identifies the
condition for the eruption produced during this event in a Flux Rope Formation By A Confined Solar Flare
Preceding A Coronal Mass Ejection (Kliem, B. , Lee, J., White, S. M., Liu, C., & Masuda, S. 2018 ApJ

under review) has been favorably reviewed, and now in revision.

6. Period of Stay: total of 30 days in FY2017 at ISEE.
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Development of PM2.5 instruments and observation
in Mongolia and Japan

Sonomdagva Chonokhuu  (National University of Mongolia)

Air pollution is a major environmental issue affecting people across the world. According to the
World Health Organization (WHO), more than 2 million people worldwide die every year from
air pollution. Of all the air pollutants, fine particulate matter (PM) is one of the most hazardous
pollution for the human health. The particulate matter causes about 9% of lung cancer deaths
worldwide, 5% of cardiopulmonary deaths and about 1% of respiratory infection deaths.
According to the WHO, there is mounting evidence that concentration of particulate matter is
increasing in Asia. Particulate matter mostly originates from dust storms, grassland fires, burning
of fossil fuels in vehicles, power plants, but also various industrial plants generate significant
amounts of particulates.

As standard instruments for the continuous monitoring of PM2.s mass concentrations,
tapered element oscillating microbalance, beta attenuation, and a hybrid of beta
attenuation and light scattering, have been widely used in conjunction with an impactor
or cyclone. The PMzs is expected to be heterogeneously distributed in both indoor and
outdoor atmospheres because of its many direct emission sources and secondary
formation processes. High-density multi-point observations are needed to understand the
source, transport, and sink of PM25 and its effects on climate, air quality, and human
health. However, the above standard instruments are not suitable for these observations
because of their relatively high cost, large size, high power consumption, and low
temporal resolution (typically >1 h). The development and application of a low-cost
palmtop-sized PM2.s sensor, which can measure PM2s mass concentrations precisely and
accurately, is important to achieve high-density multi-point observations. A palmtop-
sized PM2.s sensor with low power consumption and high temporal resolution can also be
applied to mobile measurements for personal exposure studies.

In this study we have developed PM2.5 instruments which is suitable for the observation
in Mongolia. For accurate measurement of PM2s mass concentrations, the sensor is
designed to be able to estimate particle sizes from the distributions of light scattering
intensities from single particles and to detect small particles with diameter as small as
~0.3 um by reducing background noise. The performance of the sensor is evaluated based
on laboratory and field tests. The validation of the compact PM2.5 sensors was performed
by simultaneous measurements with large beta-attenuation monitor (BAM) instruments

in Nagoya. Good correlation factors were obtained. Even when the PM2.5 concentrations
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were high than 1000 ug m3 in New Delhi, India, good correlation was obtained.

We (Sonomdagva and Matsumi) have installed a small PM2.5 instrument in National
University of Mongolia in Ulaanbaatar and have measured the PM2.5 concentration since
August, 2016 (Fig. 2). This time we have installed the instruments in more three sites in
in Ulaanbaatar, Mongolia. Figure 1 shows the new observation site in the ger area. Very
high concentrations of PM2.5 have been observed by our instrument (Fig. 2). Now we
are analyzing the observation results.

Figure 1 New observation site in the ger area in Ulaanbaatar, Mongolia.

Figure 2 Observation result of PM2.5 in the Ger area site in Ulaanbaatar in March

2018.
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Study on the formation of small-scale magnetic flux ropes in the reconnection
diffusion region

Wai-Leong Teh
(Space Science Centre, Institute of Climate Change, Universiti Kebangsaan Malaysia)
Objectives
Magnetic reconnection is a prime mechanism for rapid energy conversion from magnetic field to kinetic energy
in the form of plasma heating and acceleration. Magnetic flux ropes, which are of a helical and twisted
magnetic field structure, are formed during magnetic reconnection. Recent in-situ spacecraft observations, for
example, Magnetospheric Multiscale Mission (MMS), have found small-scale flux ropes (few ion inertial
lengths) near the reconnection ion diffusion region, which is believed to be a prime region for energy
conversion. Such small-scale magnetic flux ropes were found to have a significant core field at the center of
the flux rope during a small guide-field reconnection, and their flux rope axis is tilted toward the reconnecting
magnetic field direction. Yet, the formation of such small-scale flux ropes is not fully understood. Our primary
objectives are to investigate the generation mechanism of small-scale flux ropes using a three-dimensional (3-
D) particle-in-cell (PIC) simulation of magnetic reconnection with a small guide field and to compare the
simulated flux ropes with observations.

Methods

Using supercomputer facilities at the Nagoya University to perform a 3-D PIC simulation of magnetic
reconnection with a small guide field (~0.1). The 3-D PIC code is provided by T.K.M. Nakamura, who is one
of our team members of this joint research program and is responsible for the simulation setup. The initial
magnetic field and plasma profiles for the simulation are similar to the previous works by T.K.M. Nakamura,

except that a larger simulation domain and a larger ion-to-electron mass ratio are implemented.

Results

Due to the security issues concerned by the Japanese government, the official approval for the access to the
supercomputer facilities at the Nagoya University has been unexpectedly delayed and finally granted in
January 2018. As a result, the 3-D PIC simulation setup is in progress yet. We have analyzed a magnetotail
reconnection event seen by MMS spacecraft, where three ion-scale magnetic flux ropes were observed right
after crossing a magnetic X-line. Two of which have the tilted flux rope axis toward the reconnecting magnetic
field direction, a result similar to the recent MMS finding at the Earth’s magnetopause. The tilted angle more
or less agrees with the prediction from the theory of the tearing instability.

Periods of stay
12 — 16 November, 2017

Publications
In progress.
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Joint observations of travelling ionospheric disturbances using radar
and GPS techniques
Sergii Panasenko (Department of lonosphere Physics, Institute of ionosphere, Kharkiv, Ukraine)
1. Purpose

Coordinated investigations of traveling ionospheric disturbances (TIDs) are very important
for better understanding coupled dynamics of atmosphere and ionosphere. TIDs and acoustic-gravity
waves (AGWs) play crucial role in energy and momentum transfer, contribute to their budget and
effect on the satellite orbits and radio propagation characteristics. The comprehensive joint study of
such wave processes enables to improve atmospheric and ionospheric models, provide new insights
into mechanisms and channels of Earth — atmosphere — ionosphere interactions and draw up
recommendations to mitigate the TID negative influence on satellite and telecommunication systems.

This project aimed to detect and estimate the characteristics of TIDs using two
complementary incoherent scatter (IS) and GPS receiver techniques providing three-dimensional
structure of wave processes in electron density. In addition, IS technique yields altitude profiles of
TIDs in electron and ion temperatures and vertical plasma drift velocity. The main attention was paid
to study of large- and medium-scale TIDs induced by the total solar eclipse of 20 March 2015. For
result obtaining, we used the data of Kharkiv IS radar and GPS networks deployed in Western and
Northern Europe. The methods and software for joint IS and GPS data analysis were developed which
gave possibility to assure consistency and correct interpretation of results.

2. Facilities and methods

We used the data of Kharkiv IS radar (49.6 N, 36.3 E) located in Ukraine which is the only
one at middle latitudes of the Central Europe. GPS / TEC data over Europe were acquired with dense
European and Finnish GPS networks. The developed method includes four stages allowing
characterization of altitude and spatial TID characteristics. The noise and interference removal
procedures as well as interpolation of GPS data gaps are made at first. At second stage, we evaluate
and extract long term trends to obtain temporal fluctuations in the ionospheric parameters falling into
AGW / TID period range (5 — 120 min). Further, spectral analysis is performed to detect prevailing
TID periods. It followed by band-pass filtration in time domain and separation of large- and medium-
scale TIDs by applying two-dimensional least-squares method to differential TEC variations. Finally,
statistical analysis is made for estimation of the amplitudes and propagation characteristics of TIDs.
3. Results

The main results obtained within collaborative project can be summarized as follows.

1. We conducted coordinated measuring campaigns including Kharkiv and Millstone Hill IS
radars, Shigaraki MU radar during magnetically quiet and disturbed time intervals. Radar data will
be analyzed together with world GPS /TEC data for TID investigations.

2. During solar eclipse of 20 March 2015, we detected both large- and medium-scale TIDs
having similar periods about 50 — 60 min. Large-scale TIDs have prevailing north-east and south-east
direction over Central and Northern Europe, respectively. Medium-scale TIDs propagated
southeastward over both regions. The TIDs with such periods were observed over Ukraine too. The
downward phase progression indicates the sources of waves to be located in the lower atmosphere.
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3. The map of LSTID horizontal phase velocity vectors is created to demonstrate the main
features of large-scale wave propagation.
4. Period of stay in ISEE and activities

I have visited ISEE and worked with Dr. Otsuka during August — September, 2017. During
staying in Japan, | took part in seminar, symposium and conference, participated in MU radar
observations and met with team members for discussion of methods and obtained results. | would
like to express my gratitude to ISEE staff for hospitality and creating excellent conditions for my
work as well as to all team members for assistance in method development and result obtaining and
interpretation. | hope for continuation of such fruitful collaborative work.

5. Sustainability

The applied approach and developed methods provide sustainable progress in the study of
TIDs observed during high energy natural and artificial processes. We plan to investigate such
disturbances in the periods of geomagnetic storms, solar terminator moving, meteorological front
passage, sudden stratospheric warmings, etc. For cooperation extension, the follow-up project was
submitted. It devoted to joint study of TIDs driven by artificial sources, namely, ionospheric heater
operation and rocket launches as well as evaluation of similarities and differences of naturally and
artificially induced TIDs.

6. List of publications and presentations

1. Sergii V. Panasenko, Yuichi Otsuka, Max Van de Kamp, Leonid F. Chernogor, Takuya Tsugawa, Michi
Nishioka. Observation and Characterization of Traveling lonospheric Disturbances Induced by Solar Eclipse Using
Incoherent Scatter Radars and GPS Networks. Journal of Atmospheric and Solar-Terrestrial Physics. (in progress)

2. S. Panasenko, Y. Otsuka, M. Yamamoto, I.F. Domnin. Study of travelling ionospheric disturbances in the
European and Japanese longitudinal sectors with Kharkiv incoherent scatter and MU radars. 11-th MU Radar / Equator
Atmospheric Radar Symposium. RISH, Kyoto University, Uji Campus, Uji, Kyoto, Japan. 07 — 08/09/ 2017.

3. S.V. Panasenko, Y. Otsuka, T. Tsugawa, M. Nishioka. AGW / TID events over Europe during solar eclipse
of 20 March 2015. Mesosphere-Thermosphere-lonosphere (MTI) Research Conference. NICT, Tokyo, Japan. 12 —
13/09/2017.

4. S.V. Panasenko, D.V. Kotov, L.Ya. Emelyanov, L.F. Chernogor, O.V. Bogomaz, S.V. Katsko, A.E.
Miroshnikov, I.F. Domnin. lonospheric research in Ukraine using Kharkiv incoherent scatter facility. lonospheric and
Magnetospheric Research Seminar. ISEE, Nagoya University, Nagoya, Japan. 01/09/2017.

5. Sergii V. Panasenko, Yuichi Otsuka, Max van de Kamp, Takuya Tsugawa, Michi Nishioka. Large- and
medium-scale traveling ionospheric disturbances over Europe induced by solar eclipse as inferred from dense GPS
network data. JpoGU Meeting 2018. Makuhari Messe, Chiba, Japan. 21/05/2018.

6. Sergii V. Panasenko, Leonid F. Chernogor, Oleg V. Lazorenko, Yuichi Otsuka, Max Van de Kamp.
Observations of ultrawideband signals in GPS TEC variations over Europe during solar eclipse. 9th International
Conference on ULTRAWIDEBAND AND ULTRASHORT IMPULSE SIGNALS. O. S. Popov Odessa National
Academy of Telecommunications, Odessa, Ukraine. 4-9/09/2018.
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Joint study of particle acceleration in solar flares with MUSER and
NoRH

Jing Huang (National Astronomical Observatories, Chinese Academy of Sciences)
Purpose:
In solar flares, plenty of particles are accelerated in reconnection region and they transport in
solar atmosphere to produce HXR, microwave and cm-dm wavelength bursts. These bursts
could be recorded by based-spaced telescope. From the observations and proposed mechanism
for these bursts, we could deduce the parameters of the source regions and find more diagnose
for particle acceleration, which could be helpful to understand the physical process of particle
acceleration. Prof. Yihua Yan is the member of ICCON (The International Consortium for the
Continued Operation of Nobeyama Radioheliograph), which began in April 2015 for continued
operation of NoRH. The National Astronomical Observatories, Chinese Academy of Science
(NAOC) contributes to the continued operation of NoRH (about 50 thousand per year). Jing Huang
and Yin Zhang the members of NoRH Chief Observer to check the status of operation of NORH. The
joint study of the observations of both MUSER and NoRH would find new results on acceleration.
Method:
MUSER (Ming’antu Spectral Radio Heliograph) has the capability of acquiring high temporal,
spatial, and spectral resolution over a wide frequency range simultaneously, which could record the
bursts processes in a wide region above sunspot. It has two antenna arrays: the low frequency array
at 0.4-2 GHz consists of forty 4.5-meter antenna and the high frequency array at 2-15 GHz has sixty
2.0-meter antenna. It recorded both right and left polarization signals of radio emission by spectra
and image. NoRH (Nobeyama Radio Heliograph) has operated for more than twenty years, which
have recorded lots of new features of solar activities and quiet sun from the images at 17 (I and V)
and 34 GHz. The joint observations of MUSER and NoRH would provide us the most whole process
of transportation of electrons from chromosphere to high corona. We could deduce the conditions of
local plasma, magnetic field and the distribution of energetic electrons, which help us to understand
the physical mechanism for acceleration and energy transfer. Radio Fine structures, like type 1lI
bursts, zebra pattern, pulsation, fiber and so on are proposed to be related with various of dynamical
process in solar atmosphere. Based on the spectral structures from radio spectrometers and the
locations from MUSER, we could fine more information related with acceleration and transportation

of energetic electrons.
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Results:

M)

)

We have analyzed a flare event with MUSER and NoRH data in 2014-12-17. The active region
has a circular ribbon and the emission density has oscillations at about 200s before the M class
flare. After the onset of the flare, the oscillations disappeared and the emission from flare region
has no obvious oscillations. The microwave emission at 17 GHz and HXR emission at 25-50
Kev is located on the two parallel ribbons of the main flare region. The emission at 1.7 GHz is
deviated a bit from the main flare region. All the emission related with M class flare has no
oscillations. We conclude that the 200-s oscillation of active regions ribbon could be the leakage
of wave of the sunspot. The reconnection of the flare may destroy the link between the circular
ribbon and the sunspot, which would be the reason for the disappearance of the oscillation. And
the main acceleration sites is located in the flare region.

We have analyzed a prominence in the solar limb, which accompanied with a C class flare and
an CME. The evolution of prominence could be divided into three phases: slow raise, fast
eruption and partial ejection. The microwave emission of prominence showed that there are
several local enhancements along the structure of prominence. The bright temperature of the
bright spot is about 2 times higher of that of the prominence. The microwave emission at 17 and
34 GHz had equal value of bright Temperature. It may suggest that the emission of these local
bright spot is optical thick. High density could be the main reason for this feature. After
comparing the emission at microwave and EUV bands, it is found that both emission along the
prominence has the local enhancement. It may indicate the localized heating in the flux rope.
Hence, we proposed that in the prominence/ flux rope, local reconnection would take place and

heat the local plasma which produce high value of bright temperature.

Main list of publications:

Proposed schedule:
From 2018/01/22-2018/02/10, Chen Xinyao visit ISEE
From 2018/02/04-2018/02/20, Huang Jing and Zhang Yin visit ISEE
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Combining PMSE and wind observations to study coupling

processes in the mesosphere
Ingrid Mann (UiT the Arctic University of Norway)

From February 19" until February 28" 2018 a group of two researchers from the UiT
Space Physics Group visited the Institute of Space — Earth Environmental Research
(ISEE) at Nagoya University. UiT's Dorota Jozwicki (PhD) and Carsten Baumann
(Postdoc) were hosted by Associate Professor Satonori Nozawa from Division
lonospheric and Magnetospheric Research at ISEE.

Scientific Background:

Among the coupling processes in the solar-terrestrial system the Earth atmosphere at
altitudes around 60 to 120 km is of special interest, because it is governed by solar
radiative forcing from above and from below by atmospheric waves. The atmospheric
waves, notably gravity, tidal, and planetary waves influence the spatial pattern of
noctilucent clouds (NLC) observed optically and polar mesospheric summer echoes
(PMSE) observed with radar. Both phenomena are observed during the polar summer,
similar radar echoes are however also observed during the rest of the year (called PMWE,
for winter echoes). The PMSE, PMWE and NLC form in the presence of mesospheric
dust, but the mesospheric dust formation and its link to meteors is still an open question.
Other local phenomena with wavy spatial structure are sporadic E layers and sporadic
sodium layers. The goal of the collaboration is to combine PMSE observations with
EISCAT VHF and with observational studies using the other instruments that are at
present located at the EISCAT Tromsg site, and in particular the sodium LIDAR that is
located there and used for studies of the mesosphere by Dr Satonori Nozawa. Since at
present the sodium LIDAR studies are restricted to darkness, we intended to start by
comparing the sodium LIDAR and PMWE observations.

Course of the visit:

In order to find a good starting point the visit started with two talks given by both visitors
regarding their ongoing research. That was a presentation by Dorota Jozwicki on the
radar characteristics of PMSE/PMWE and an overview of the influence of meteoric
smoke on the ion chemistry of the lower ionosphere given by Carsten Baumann. These
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talks were followed by a presentation given by Dr Nozawa recapitulating the technical
details of ISEE’s LIDAR system in Tromsg as well as the scientific fields of the connection
of sporadic sodium layers with ionospheric sporadic E-layers and the difficulties of the
sodium ion chemistry in general.

We were introduced to the ISEE’s LIDAR database and are now able to go through the
different observation periods and search for common EISCAT PMWE measurements.
During the research stay Dorota Jozwicki actually already started to go through the
LIDAR database to identify temperature measurements during the same time of EISCAT
PMWE measurements. The temperature information within the LIDAR and common
PMWE volume pin down a parameter within the advanced spectral analysis of the
EISCAT radar spectrum. By doing so one would get a deeper insight into the nature of
the PMWE phenomenon.

The discussions on the connection between sporadic sodium layers (SSL) and sporadic
E-layers (Es-layers) revealed two possible ways for collaboration. Firstly, extension of
existing modeling capabilities of the Na/Na* chemistry and secondly investigations on
the role of auroral precipitation on the SSL/Es connection. Carsten Baumann contacted
researchers from the Sodankyla Geophysical Observatory to eventually include the
Sodium ion chemistry into the Sodankyla lon and Neutral Chemistry model (SIC). This
model can be used in order to understand both, the connection between SSL and Es
layers and the influence of auroral precipitation. However, a final decision on this way
has yet to be made.

Furthermore the visitors were engaged in the institute’s scientific colloquium on the hot
topic of Sudden Stratospheric warmings (SSW) and the link to their influence on the
equatorial ionosphere. The visit ended with more hands-on work with the EISCAT data
analysis software guisdap introduced by Dr Nozawa to Dorota Jozwicki.

In the end we want to thank Satonori Nozawa and his colleagues for giving us a warm

welcome at the ISEE, for enabling an enjoyable stay in Nagoya and for opening the door
for fruitful collaborations now and in the future.
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ISEE Work Report

Title of the Proposal: The Role of flow angle in determining geo-effectiveness of non-radial solar
wind outflows associated with Co-rotating Interaction Region (CIR) like events

Principal Researchers: P. Janardhan', and D. Chakrabarty! D. Rout!
and

Ken'ichi FUJIKI?

Institutions:  'Physical Research Laboratory, Ahmedabad, India,
nstitute for Space-Earth Environmental Research, Nagoya University, Japan

Schedule of the stay at ISEE

Under this proposal two researchers from PRL, India visited ISEE for interactions
and discussions with ISEE researchers.

1. Janardhan P (15 May 2017 to 04 June 2017)

2. Rout D (29 October 2017 to 22 November 2017)

Aim of the Proposal:

The solar wind is primarily radial in nature with the azimuthal component of the flow typically being
between 10-30 km/sec. On some occasions however, solar wind flows have been observed to be non-
radial. A few studies also reveal non-radial solar wind flows associated with interplanetary coronal
mass ejections (ICME’s). It has been shown (Owens and Cargill, 2004) that the average non-radial or
azimuthal component of the solar wind flow is ~30 km s™!. It is also suggested by Pizzo, (1989) that
for a co-rotating solar wind structure, the interface acts like a wall and the impinging solar wind gets
deflected making it non-radial. Such non-radial solar wind flows arise as fast-moving ICMEs push
solar wind plasma aside. In a CIR, the stream interface is defined by rise in solar wind velocity, sharp
drop in proton density, sharp rise in proton temperature, and shear in solar wind flow and it is
believed that it acts as a boundary or a transition region where the slow solar wind interacts with the
fast solar wind (Forsyth and Mars, 1999). During CIR driven storm, the solar wind flow also becomes
more non radial for a few hours.

Another class of highly non-radial solar wind outflows, lasting over 24 hours, are the so called solar
wind disappearance events (Balasubramanian et al., 2003, Janardhan et al., 2005, 2008a, 2008Db).
These unusual and unique events are typically characterised by highly non-radial, low density (< 0.1
cm), low velocity (< 350 km s™") solar wind outflows whose solar sources are small mid-latitude
coronal holes located at central meridian and lying adjacent to large active regions. The degree of
deviation from the radial direction also has consequences on geo-effectiveness and space weather
(Rout et al, 2017). The geo-effectiveness during various solar phenomena (Interplanetary shocks,
solar flares, CMEs and CIRs) have been investigated by several researchers by considering the Dst,
Kp and AE indices (Alves et al., 2006, Yermolaev et al., 2012). It is also shown that IP shocks with
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similar upstream conditions, such as magnetic field, speed, density, and Mach number can have
different geo-effectiveness, depending on their shock normal orientation and it can also reduce the
ionospheric convection during nighttime (Oliveira and Raeder, 2015). It shows that the geo-
effectiveness of an event can be controlled by the impact angle. It is to be noted that the merging
electric field decides the magnetosphere-ionosphere coupling processes (Fejer et al., 2007). Therefore,
it will be very interesting to study whether the solar wind non-radial flow influence the merging
electric field and hence, the penetration of the merging electric field into the ionosphere. In addition,
the aim of this proposed investigation is to address the solar origin of the non-radial flows which are
not associated with any CME and CIR and how it affects the magnetosphere-ionospheric coupling.
Based on an extensive study (Rout et al., 2017) of 43 CIR events during the deep solar minima of
solar cycle of 23 (2006-2010), our recent result shows that the prompt penetration electric field over
low latitude ionosphere can be significantly influenced by the solar wind azimuthal flow angle during
CIR-induced geomagnetic storms. Further this study revealed that Z component of the interplanetary
magnetic field (IMF Bz) and the equatorial electrojet (EEJ) strength are causally related to each other
when the average solar wind flow being radial to within 6° at L1. This investigation elicits the
important role of average solar wind azimuthal flowangle in determining the geoeffectiveness of CIR
events and it can control the space weather impact on terrestrial atmosphere. Therefore, this study
raised the question about the causes and solar sources of such extreme non-radial outflows (where the
azimuthal flow angle is more than 6 degree) the in the solar wind. The aim of the present proposal is
to find out such extreme events and identify the solar and the interplanetary origins associated to these
events. In this investigation, the interplanetary solar wind data was taken from ACE and WIND
satellites. To study the photospheric magnetic field distribution, synoptic magnetogram data from the
Michelson-Doppler-Interferometer (MDI) instrument on board the Solar and Heliospheric
Observatory (SOHO) is utilised. Further, using measurements of photospheric magnetic fields and
potential field computations, the flows are mapped back to the Sun. This work is carried out in
collaboration with Institute for Space-Earth Environmental Research (ISEE), Nagoya University,
Japan.

Summary of this investigation

In order to find out the origin of the extreme non-radial events, the cases of where the azimuthal flow
angle of solar wind flow exceeded more 6° for a period of 1 day or more in absence of any solar
phenomena such as coronal mass ejection (CME) and/or co-rotating interaction regions (CIRs) were
taken. For most of the events, the solar wind density at 1 AU was < S5cm™ for periods of more than 1
day, similar to the well-known ‘solar wind disappearance events’’, which show unusual drops in
solar wind density at 1 AU (<1 cm™) for prolonged periods (> 1 day). It is well known that the
isotopic ratio of O’*/O°%" can be used as a good proxy for associating solar wind outflows to either AR
or CH (Liewer et al. 2004). It was shown that the solar source of this event could not be pinned down
to either an AR or a CH (Janardhan et al. 2008a), as the O7*/O°" ratios were sometimes indicative of a
CH origin and at other times indicative of an AR origin. It is seen that the O”*/O%" ratio is above 0.2
when the low-density flows began, suggesting thatthe solar source was an active region open field
(Schrijver and Derosa, 2003). If the ratio, O”*/O% = 0.2 change then there is a transition of a coronal
hole (CH) source and an active region (AR) source. Sometimes it is also observed that a reverse
transitionoccurs in between the CH and AR and it oscillates. The CH-AR-CH-AR type of oscillations
implies that there is a constantly evolving and dynamic boundary interface. The charge state ratio
O7*/0%" thus provides evidence that these flow periods at 1 AU represent the dynamic evolution of an
open-closed field coronal hole to active region boundary and also suggests that a fast and dynamical
evolutions taking place at the source regions. We thus traced back the events to the Sun, using a
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velocity trace back technique combined with a potential field source surface extrapolation, to pin
point their solar sources. Strikingly, this exercise reveals that the events are all associated with
characteristic pairing of an active regions (AR) and coronal holes (CH) located at the central
meridian. Further, the dynamical evolution taking place at AR-CH complex regions were examined,
using the Extreme Ultraviolet Imaging Telescope and the Michelson Doppler Imager images, that
shows new emerging magnetic flux regions and coronal loops, during the trace back dates, disturbing
the stable CH configurations and leading to the extreme non-radial events. Therefore, this
investigation for the first time, throws light on the causative mechanism of non-radial solar wind
flows not associated with CME and CIR. Based on the combined observations, it was found that a
rapid evolution takes place in the CH and AR due to a process of interchange reconnection. The exact
magnetic topology of the AR-CH region is complicated and it is very difficult to pinpointthe
reconnection sites and locations of the opposing polarities involved (Janardhan et al. 2008a).

The manuscript (On the origin of extremely non-radial solar wind outflows by D. Rout, P.
Janardhan, K. Fujiki, and D. Chakrabarty) is now under preparation. It will be submitted to
Astronomy & Astrophysics shortly.

Solar polar fields during cycle 24 An unusual polar field reversal

It is important to mention here that this proposal also brought out another research paper while
addressing the above mentioned problem. This manuscript (Solar polar fields during cycle 24 An
unusual polar field reversal by P. Janardhan, K. Fujiki, M. Ingale, Susanta Kumar Bisoi, and
Diptiranjan Rout) is undergoing minor revisions in Astronomy & Astrophysics and on the verge of
acceptance. The summary of this manuscript is explained below.

It is well known that the polarity of the Sun’s magnetic field reverses or flips around the maximum of
each 11-year solar cycle. This is commonly known as polar field reversal and plays a key role in
deciding the polar field strength at the end of a cycle, which is crucial for the prediction of the
upcoming cycle. The aim of this investigation was to report a prolonged and unusual hemispheric
asymmetry in the polar field reversal pattern in solar cycle 24.

We have examined the polar field reversal process from solar cycles 21-24, spanning the period
between Jan. 1975 and Dec. 2016, using magnetic field measurements from NSO/KP and the
constructed magnetic butterfly diagram which clearly depicts the field reversal during each solar
cycle. Our study highlights the unusual nature and the significant hemispheric asymmetry of the field
reversal pattern in solar cycle 24 by examining high latitude solar magnetic fields, poleward of 45°
and 78°. The current study shows that the field reversal in the Northern solar hemisphere was
completed only by November 2014 as opposed to a recent study by Gopalswamy et al. (2016), which
suggested that this process was completed by the end of 2015. It is to be noted that these authors used
17 GHz microwave images to show the absence of microwave brightness enhancement in the polar
region during the prolonged zero-field polar field conditions in the Northern hemisphere following
2012 until late 2015. The difference in completion of polar field reversal in the Northern hemisphere
is understood from the fact that the 17 GHz microwave emission is generally observed in the lower
corona or at best in the chromospheric region, but not at the photospheric level. However, our study of
the polar reversal is at the photosphere and is therefore better in pinpointing the time of completion of
the polar reversal in the solar Northern hemisphere. This study also shows that the reversal occurred
much earlier, in late 2014. The heliospheric signatures of this unusual polar reversal pattern, studied
using synoptic maps of solar wind velocities, has shown the development of polar coronal holes in the
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Northern hemisphere as late as in October 2016. Since the heliospheric measurements of solar wind
velocities are made in the corona at a height higher than that of the 17 GHz microwave emission, it is,
thus, expected that the time of the polar reversal pattern could be later than thetime of polar reversal
known from the 17 GHz microwave brightness enhancement.

The unusual polar reversal pattern, in cycle 24, in the solar Northern hemisphere showed at least two
field reversals or zero crossings of the magnetic field while the Southern hemisphere showed only a
single unambiguous zero crossing or field reversal. The hemispheric asymmetry of polar field reversal
is well known and well discussed by Svalgaard & Kamide (2013) wherein, the authors attributed such
hemispheric asymmetry to the asymmetry in solar activity in both the hemispheres. Our study of the
variation of toroidal magnetic fields showing a hemispheric asymmetry in solar activity in the sunspot
belt regions lends support to the report by Svalgaard & Kamide (2013). The unusual pattern of field
reversals in the Northern hemisphere in Cycle 24 can be attributed to multiple surges of solar activity
after 2012 that carried the wrong magnetic flux to the solar northpole. It is to be noted that the present
study veryclearly shows the occurrence of such multiple surge activity forthe solar Northern
hemisphere during cycle 24.

From our study, we have seen a lower polar flux for cycle 24 as compared to cycle 23, which itself
had a comparatively weaker polar field strength than the earlier cycles. The variation of polar cap
fields in the latitude range 78°-90° in Cycle 24 has a similar profile like in Cycle 23 which showed a
very good correlation with the meridional flow speed. From the correlation of meridional flow speed
and the polar cap fields, it is clear that presumably the meridional flow speed during the declining
phase of Cycle 24 was much faster than the earlier Cycle 23 leading to the observed weakness of
polar field strengths in cycle 24. Further, the weaker polar field strength noticed in the Northern
hemisphere as compared to the Southern hemisphere can be attributed to the multiple surge activities
noticed in the Northern hemisphere, which resulted in the reduced field strength due to multiple flux
cancellations.

It is known that the strength of the polar field can be used as precursor for predicting the strength of
the upcoming cycle. The weaker polar field strength of cycle 24 implies a weaker cycle25 in keeping
with the flux transport dynamo model prediction of (Choudhuri et al. 2007) wherein, the authors used
the axial dipole moments of the previous cycle to successfully predict theamplitude of the next cycle.
Using the long term variations inunsigned high-latitude (45°-78°) solar magnetic fields (Janardhan et
al. 2015), a prediction of ~62 +12 has been made for the maximum sunspot number for solar cycle 25
in the old unmodified sunspot number scale indicating a weaker cycle 25 than cycle 24. This study
lends support to the prediction that the amplitude of the next cycle 25 will be weaker than the current
cycle 24.

Earlier studies (Bisoi et al. 2014; Janardhan et al. 2015) have reported a steady ~20 year decline,
starting from the mid-1990’s to the end of 2014 of solar photospheric fields in the latitude ranges 45°-
78°. It is evident that the photospheric fields continuing to decline in the Northern hemisphere while
the field strength in the Southern hemisphere has at least partially recovered and shown an increase
since June 2014. It is observed that the photospheric fields in the Southern hemispherehave already
approached the minimum in cycle 24, while the Northern hemisphere is still declining and has yet to
approach the minimum as of the end of 2017. This asymmetry in the decline in both hemispheres and
the continuation of photosphericfield decline in the north explain the prolonged zero-field condition
and delayed polar reversal of the northern hemisphere. Due to the overall trend is still that of a decline
and one would expect that this would continue at least until 2020, the expected minimum of the
current cycle 24.
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The study of solar photospheric fields and a continuation of the study of solar polar field reversal
process is, therefore, of utmost importance in understanding the sun, the solar dynamo process, the
solar wind and space weather, more so because of the fact that such a situation on the sun, when solar
photospheric fields have been steadily declining for nearly 25 years now and there is speculation that
we are probably on the verge of a grand minimum akin to the Maunder minimum (Janardhan et al.
2015; Sanchez-Sesma 2016), is unique and probably unprecedented since systematic solar
observations began four centuries ago.

Publications:

1. Solar polar fields during cycle 24 An unusual polar field reversal.
P. Janardhan, K. Fujiki, M. Ingale, Susanta Kumar Bisoi, and Diptiranjan Rout [Under minor
revision, nearly accepted, 2018, A&A]

2. On the origin of extremely non-radial solar wind outflows by D. Rout, P. Janardhan, K.
Fujiki, and D. Chakrabarty [ Under Prepration]

Talks:
1. Declining solar activity: Is the sun going into hibernation? — Janardhan, P. May
2017
2. Magnetosphere-Ionosphere-Thermosphere System Under Varying Space Weather
Conditions — Rout D., 10 November 2017
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Investigating Heliospheric Data Assimilation to Improve CME Arrival
Predictions of MHD Codes

Dr. Angelos Vourlidas JHU/APL

| visited ISEE on Oct 12- Nov 2, 2017. My host was Dr. Kanya Kusano and my collaborators
were Drs. Daikou Shiota (NICT) and Neel Savani (UMBC).

The general purpose of the visit was to investigate whether the prediction of the coronal mass
ejection (CME) time of arrival (ToA) provided by MHD models can be improved by updating the
model with observational data as the CME propagates into the heliosphere. Such data assimilation
has never been attempted with solar/heliospheric models although it is a stable of terrestrial
weather modeling.

Because of the relative short duration of this exploratory visit, we decided to focus on two specific
objectives: (1) assimilate the STEREO/HI-1 data to SUSANO model for a single event to check
whether it improves the ToA accuracy and (2) produce synthetic white light images from the
SUSANO model.

Our initial idea to use data from the Sept 6, 2017 CME did not work because the SECCHI/HI
observations were corrupted between Sep 6-7 due to onboard compression errors (all SECCHI
telescopes were affected actually). We had only 2-3 images, all within 30 Rs, to work with. We
decided to go after the events on March 10-13, 2017, where we have observations from both HI-
1s in almost quadrature w/ Earth. We also decide to use the j-map approach for the initial
comparisons with the SUSANO model.

Progress on objective 1: Unfortunately, | did not have the March 2017 SECCHI data with me. It
took some time to download (we need both COR2 and HI) but | had trouble with the software to
produce the j-maps. Many of the routines seems to be wired for internal NRL directories. | was
not able to resolve the bugs. Also, the online j-maps from JPL archive were also missing for the
exact period. So we decided to wait on this until | got better j-maps.

Progress on Objective 2: We accomplished this objective Dr. Shiota produced synthitc white light
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images for the March 2012 period that look quite reasonable. We did not proceed with a detailed
comparison of the observations until I am able to obtain better HI images.
A considerable amount of my time was devoted in preparing and giving seminars on various CME
issues at NAOJ, NICT, and ISEE. In addition, | presented information on the upcoming Parker
Solar Probe mission to inform the Japanese Heliophysics community about this exciting mission
to be launch on July 31, 2018.
I also advised ISEE students on the use of the data analysis software for STEREO observations.
However, our collaboration with my ISEE and NICT colleagues is ongoing. We have agree on the
following steps:

* Dr. Vourlidas: provide high-quality j-maps for March 10-14, 2012 and measure CME
height-time for all events. Note: there are multiple CMEs during this period.

* Dr. Vourlidas: provide the h-t data, for both CME shock and front, along the Earth direction
to Dr. Shiota.

* Dr. Shiota: Check Lugaz et al. (2009) for an early example of comparing model and
observed j-maps and assess whether/how the method could be improved.

* Team: discuss methods for comparing/incorporating model/obs j-maps.

These effort is ongoing. | plan to provide the j-maps and associated information by mid-april. The
delay is wholly my own due to my commitments to the preparations for the Parker Solar Probe
mission simulations (Feb) and the science planning for the first orbit.

Overall, it was a very enjoyable and productive visit. The administrative support and working
environments were excellent. | sincerely hope that my visit marks the beginning of a hopefully
long-term collaboration among the ISSE, NICT and JHUAPL groups. | am looking forward
interacting my colleagues soon!
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Diagnostics of mechanism of quasi-periodic pulsations in the multi-wavelength
emission of solar flares

Elena Kupriyanova (Central Astronomical Observatory at Pulkovo of RAS)

The processes of primary energy release of solar flares are one of the widely discussed
problems of solar physics. One reason for the slow progress in this field is the lack of observations
that could provide information directly from the primary energy release site. Quasi-periodic
pulsations (QPPs) observed in the broadband emission of solar flares are known as one of the tools
for diagnosing energy release processes, in particular, processes associated with the electron
acceleration. For example, the analysis of QPPs makes it possible to determine whether the observed
brightness variations are the result of modulation of the acceleration process itself or by modulating
the emission of already accelerated particles. Therefore, the purpose of the project is to identify the
mechanism of QPPs during the primary flare energy release.

According the proposed work plan during my stay in ISEE from 09/05/2018 to 11/07/2018,
the following studies were performed and following results were obtained.

We found a weak solar flare (GOES class C2.3) occurred on December 21, 2015 at the East
limb with the unusual QPPs observed at the beginning of the impulsive phase. We analyzed data of
the Broadband Microwave Spectropolarimeter (BBMS) in the range 4-8 GHz (radio astrophysical
observatory of Badary), Radioheliograph (NoRH) and Radio Polarimeters (NoRP) of the Nobeyama
Observatory at 17 GHz, as well as X-ray data from the RHESSI and FERMI satellites.

Analyzing the spectra of the microwave and X-ray emissions the following estimations of the
parameters both thermal (3-10 keV) and non-thermal (both 26-55 keV and 4-8 GHz) emissions were
obtained: temperature T = 20 MK, emission measure EM = [2—6]*10"(46) cm”(—3), source size r =
107, electron spectral index 6~ 3, peak frequency of microwave spectrum  fpeak = 6 GHz.

The following results were obtained. In-phase pulsations with a similar period of 12-15 s are
found in both microwave and hard X-ray emissions. This is the signature of that the X-ray and
microwave emissions are related to the same population of accelerated electrons. Moreover, the
pulsations were in phase in the optically thin, and in the optically thick parts of the gyrosynchrotron
spectrum. Checking the QPPs through the microwave spectrum allows to find frequency-dependent
behavior of the amplitude of the QPPs: the frequency increases, the amplitude decreases. Besides, the
rise time of the time profiles at higher frequencies is longer than that at the lower frequencies and that
for the non-thermal component of the X-ray emission.

We compared the results of observations with parameters and characteristics of the emissions
associated with various pulsation mechanisms. We suggested and tested an empirical self-consistent
model of the microwave response on the injections of electrons for this event. The modeling was
performed under assumptions: (i) the acceleration of electrons is the continuous process; (ii) the
injection at each time is delta-function with the subsequent decay; (iii) the life-time of the electrons
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is defined by Coulomb collisions only. The comparison of the results of the modeling with the results
of analysis of observations allowed to connect the properties of the QPPs with the quasi-periodic
energy release.

The suggested empirical model is a good tool for diagnostics of energy release processes in
more powerful flares.

The results of the project were presented at the conferences and seminars:
1. Kupriyanova, Kashapova, Reid, Masuda, Xu, Myagkova “Multi-wavelength observations of solar
flares as basement of diagnostics of mechanism of quasi-periodic pulsations”, Fall meeting of the
Astronomical Society of Japan, Hokkadio University, Japan, 11-13 September 2018
2. Kupriyanova, Masuda, Kashapova, Zhdanov «A role of the co-phased quasi-periodic pulsations in
the energy release of the weak solar flare»: The 4th Asia-Pacific Solar Physics Meeting (APSPM
2017), 7-10 November 2017, Kyoto University, Kyoto, Japan
3. Kupriyanova, Kashapova, Masuda, Zhdanov «In-phased quasi-periodic pulsations as an indicator
of the processes of the energy release of weak solar flares», XI1I annual meeting “Plasma Physics in
the Solar System”, Institute of Cosmic Researches, Moscow, Russia, 12-16 February 2018
4. Kupriyanova, Masuda, Kashapova, Zhdanov “In-phase QPPs as a tester of processes of energy
release in a weak solar flare” Second Workshop “Quasi-periodic Pulsations in Stellar Flares: a Tool
for Studying the Solar-Stellar Connection” ISSI, Bers, Switzerland, 26 Feb - 2 March 2018
5. Kupriyanova, Masuda, Kashapova, Xu, Reid, Myagkova “Diagnostics of mechanism of quasi-
periodic pulsations in the multi-wavelength emission of solar flares”, Seminar at ISEE, Nagoya
University, 12.06.2017
6. Kupriyanova, Masuda, Kashapova, Xu, Reid, Myagkova “Diagnostics of mechanism of quasi-
periodic pulsations in the multi-wavelength emission of solar flares”, Seminar at ISEE, Nagoya
University, 19.06.2017
7. Kupriyanova, Kashapova, Masuda, Reid, Xu, Myagkova “Multi-wavelength observations of solar
flares as basement of diagnostics of mechanism of quasi-periodic pulsations”, seminar at KASI,
Republic of Korea, 17.11.2017
8. Kupriyanova, Masuda, Kashapova, Zhdznov “About in-phase QPPs in broadband emission of a
weak solar flare”, seminar at ISTP, Irkutsk, Russia, 23.11.2017

The paper Kupriyanova, Masuda, Kashapova, Zhdanov “In-phase quasi-periodic pulsations

as a tester of processes of energy release in a weak solar flare” is preparing for publishing in a high-
score scientific journal in 2019.

79



Data-driven magnetofrictional and MHD
simulations of space-weather-effective quiet-sun filament eruptions

Antonia Savcheva (Harvard-Smithsonian Center for Astrophysics)

As the title suggests, and as outlined in my proposal, the original purpose of the joint research
was to perform magnetofrcitional (MF), i.e. reduced MHD, and MHD data-constrained and data-
driven simulations of large quiet-sun filaments erupting to cause major space weather events. For
this purpose, before arriving at ISEE, for her first visit in May 2017, Savcheva had prepared non-
linear force-free field (NLFFF) and unstable models produced with the flux rope insertion method
(Savcheva et al. 2012) of the AR/QS filament observed with AIA between Aug 4-8, 2012. The
models were of the two eruptions on Aug 6 and 8, 2012. Savcheva had equilibrium NLFFF models
to be used as I.C. with boundary driving in data-driven MF and MHD simulations that follow the
build-up of free energy towards eruption. And unstable magnetic field models, obtained by adding
slightly more axial flux to the best-fit NLFFF model, to be used as I.Cs. to data-constrained MHD
simulations that concentrate on the dynamics of the eruption, starting from non-equilibrium.

However, when the details of the capabilities of Inoue-san’s MHD simulation were discussed
when Savcheva first arrived at ISEE, it turned out that the fact that the simulation is Cartesian
precludes us from studying large quiet sun filaments that extend over large portions of the solar
disk, where curvature effects cannot be ignored (until the simulation is extended to the spherical
domain). So, the team decided that we will keep the same methodology and goals, but instead
focus on active-region-size eruptions. In particular, we were interested in quickly choosing an
event that occurred in a relatively weak-field region, because this is the advantage of the flux rope
insertion method - that it can be applied in regions of any field strength and still find a flux rope
as long as the existence of one is supported by the observations, while Inoue-san’s NLFFF code
works best in strong field regions. This is how the idea of the collaboration originated.

At the time Savcheva was working on a series of NLFFFs with her students of the sigmoid that
produced several eruptions in Feb 13-18, 2009 and was very well observed by Hinode/XRT and
EIS and STEREO. Savcheva produced larger FOV stable NLFFF and unstable models of the Feb-
13 eruption. The incorporation of the two codes was done during Savcheva’s first visit in May
2017, and a stable I.C. was tested in the MHD code for relaxation.

A successful eruption from an unstable model was achieved in Inoue’s MHD code during

Savcheva’s second visit in September 2017. During that visit we tried different FOVs and started
the twist and current analysis of the simulation. This analysis on the original simulation was
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almost completed during Savcheva’s third visit in March 2018. During that visit, Savcvheva also
worked on a code for cleaning the photospheric boundary condition for the flux rope insertion
method, so that the influence of noise could be reduced, as we suspected initially that could be
causing some artefacts. Subsequently an analysis of the JxB forces in the box and different cross-
sections showed that the simulation was adequate for further analysis. Example maps of different
quantities from one time step computed with the tools implemented in Inoue-san’s MHD code are
shown in Fig. 1.

During that visit Savcheva also recomputed and relaxed the best-fit stable and unstable models
onto larger grids for the eruptions on Feb 17 and 18, so that those eruptions can be simulated and
analyzed in the same way. Inoue-san has also exported all time steps of his simulation of the Feb
13 event and a 3D QSL and twist analysis will be performed with the tools that Savcheva and
Tassev have developed at the CfA (Tassev & Savcheva 2017, Tassev 2018).

W

Fig.1 Top left: Twist distribution. Blue and red lines correspond to contours of negative and positive
polarities (t=32.5 Alfven time). Top right: Jz distribution. Black and yellow contours correspond to
contours of Tw=1.5 and Tw=2.0, respectively. Bottom left: cross section through the flux rope

showing the current sheet underneath. Bottom right: Field lines of the erupting flux rope.
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Project Title

Principal Investigator Name (Affiliation)
Geeta Vichare

Indian Institute of Geomagnetism

Navi Mumbai, India

Title:

Study of the propagation of substorm associated Pi2 pulsations in different local time sectors.
Objective:

To understand the magnetospheric- ionospheric dynamics using ground and topside ionospheric
observations of substorm associated Pi2s at low latitudes.

Rationale/Background of study:

Pi2 pulsations are a class of ultra-low frequency oscillations of the Earth’s magnetic field which
are impulsive in nature. These damped oscillations have frequency between 6.6 — 25 mHz, and
are generated by a source residing in the night side of the magnetosphere. Pi2s are well known
for their occurrence at the time of substorm onset and intensification [Saito et al., Planet. Space
Sci 1976]. During substorm onset, transient hydromagnetic waves are launched in the near Earth
plasma sheet, due to sudden changes in the state of the magnetosphere [Southwood and Stuart,
1979], which are caused by a short circuiting of the cross-tail current to the auroral ionosphere
via field-aligned currents at the time of tail current disruption. Pi2 pulsations are the manifestation
of these transient hydromagnetic signals generated in the magnetosphere during substom. As Pi2
is one of the signatures of the substorm phenomena, which can be observed at ground as well as
in ionosphere and magnetosphere, it can be considered as an important proxy for understanding
the complex electrodynamic processes taking place in the magnetosphere during substorm and
the coupling process between magnetosphere and ionosphere.

Although Pi2 is a well observed phenomenon during substorm, its origin in the magnetosphere
and its propagation to ionosphere and to ground is still not completely understood. The
observation of Pi2 signatures in the daytime low latitude ground stations is another interesting
feature. The mechanism through which these oscillations propagate to daytime low latitudes is
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still an unsettled issue. Through proposed study we intent to address these key issues.

Methodology:

To investigate the spatial features of the low-latitude Pi2 oscillations, the present study combines
the three-component magnetic field measurements from a dense network of low-latitude ground
stations (Magnetic latitudes < 50°) distributed around the globe and the Swarm multi-satellites
located at day and night local times. The Swarm mission is a constellation of three satellites
(Swarm-A: Alpha, Swarm-B: Bravo and Swarm-C: Charlie) of which two satellites Swarm-A and
Swarm-C orbits side by side at an altitude of ~460 km, whereas Swarm-B moves at a higher
altitude of ~520 km with its orbit shifted in longitude. This provides a unique opportunity to have
simultaneous observations from the topside ionosphere at different local times.

The substorm associated Pi2 pulsations are firstly identified using magnetic field measurements
(1 second resolution) from ISEE ground magnetometer data, together with AL and Wp indices.
The oscillations in the compressional, toroidal, and poloidal components at satellite and H, D, and
Z components at ground are characterized by estimating their coherence, amplitude, and cross-
phase angle with respect to H at midnight ground observation. We identified coherent Pi2
oscillations in all the three magnetic field components at satellite and ground. The variation of
these characteristic features with longitude and latitude is useful to understand the
longitudinal/latitudinal extent of these waves.

Results:

The investigations of the characteristics of the Pi2 oscillations from space and ground platforms
in different local times, in all the three magnetic field components at satellite and ground can
provide insight into the mechanisms responsible for the observed Pi2s.

The analogous pairs of magnetic field components above and below the ionosphere (satellite
compressional with ground H and satellite toroidal with ground D) found to have identical phase
during night and opposite phase during day.

Poloidal component above the ionosphere is found to oscillate in-phase (out-of-phase) with the
midnight ground H in the southern (northern) hemisphere at night, suggesting field aligned
currents associated with substorm current wedge (SCW) as a source at night.

The phase and amplitude of H on ground undergo significant change near the dawn terminator,
whereas H oscillates mostly in-phase with respect to midnight ground H at other LTs.

The oscillations in D component have phase reversal near midnight, dawn, dusk, and noon
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meridians with opposite hemispheres having opposite phase.

These Pi2 characteristics observed globally above and below the ionosphere suggest that the
source for nighttime and daytime Pi2s are oscillating field aligned currents and ionospheric
currents, respectively.

Periods of stay in ISEE:

First Visit of Dr. Geeta Vichare: 24-29 October 2017

Second Visit of Dr. Geeta Vichare: 11-13 March 2018; 14-16 March 2018- attended Space
weather conference at Kyushu University

Visit of Dr. Neethal Thomas: 27-30 September 2017

List of Publications:
@ "Study of low-latitude Pi2 pulsations using conjugate observations from the Swarm
satellites and globally distributed ground network", Neethal Thomas, K. Shiokawa,
G. Vichare (Manuscript ready for submission)
(2 "Study of storm-time currents using Swarm multi-satellite mission”, G. Vichare, N.
Thomas, K. Shiokawa, A.K. Sinha, A. Bhaskar (Manuscript under preparation)

List of Presentations:
Following papers presented at Space weather meeting held at Kyushu University during 14-15
March 2018
(1) Conjugate observations of the low-latitude Pi2 pulsations from longitudinally
distributed ground network and Swarm satellites, N. Thomas, K. Shiokawa, G. Vichare
(2) Ring current studies using swarm measurements, G. Vichare, n. Thomas, K. Shiokawa,
A.K. Sinha, A. Bhaskar
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Development of lonospheric Weather Forecasting Algorithms for GNSS Users
Dr. D. Venkata Ratnam
Professor, ECE, K L University., Guntur,India
Summary:

The Space weather refers to the conditions on the sun and thermosphere, magnetosphere, and ionosphere that
can affect the performance and reliability of Global Navigation Satellite Systems (GNSS) and can endanger the human
health and life (National Space Weather Programme Strategic Plan). Efficient real-time modelling of the ionospheric
effects on GNSS observations is a key goal of the growing number of operational GNSS constellations. However, the
most accountable errors for GNSS based technology due to space weather are Total Electron Content (TEC)
induced-GNSS signal delays, scintillations and solar bursts. However, the TEC time series derived from GPS
measurements is useful and provides an opportunity for developing a ionospheric forecasting tool to alert about threats
due to ionospheric irregularities on their position computation. Moreover, identifying an effective multivariate
forecasting technique is very essential to alert the Global Navigation Satellite System (GNSS) users under various space
weather conditions. The major factors, namely, geomagnetic activity (Ap), solar Extreme Ultraviolet (EUV) irradiance
(F10.7p), periodic oscillations (annual, semi-annual, terannual and biennial oscillations) and long-term trend are
considered in multivariate ARMA model as input parameters along with real time TEC observations. The proposed
model is twofold: first, the impact of solar, geomagnetic, trend and periodic factors on TEC has been investigated from
linear model. Second, ARMA method is applied for forecasting each factor. Later, a novel ionospheric forecasting
algorithm based on the fusion of Principal Component Analysis and Artificial Neural Networks (PCA — NN) method to
forecast the ionospheric TEC values. Solar index (F10.7), geomagnetic index (Ap), TEC data over the span of 20 years
(1997-2016) over Japan Grid Point (134.05°E and 34.95°N) are used to apply artificial intelligence
methodologies.Hence, in this joint research project, a novel forecasting tool for ionospheric variations due to space
weather conditions is intended for early warning messages to GNSS users and GNSS receiver designers. For this,
wehave implemented the principal component analysis (PCA) to extract the most regular TEC patterns from the TEC
time series to build a regionalionospheric TEC climatological model.

Methods:

»  Principal Component Analysis (PCA) method, and Neural Networks (NN).

» Multivariate Singular Spectrum Analysis With Kernel-based Extreme Learning Machine Approach.

» Multivariate TEC Forecast model based on Linear time series model and Auto Regressive Moving Average

Model (ARMA)

Results: Figure 1 shows the GPS measured TEC values along with the VTEC values plot obtained using NN model,
PCA-NN model and IRI model for 1997-2008. The plot in blue is the TEC values plot during the training data period
(1997-2007) and the plots in black, red, green and pink are the testing data periods in case of GPS measured TEC, NN
model, PCA-NN model and IRl models respectively. It can be inferred from Figurel that the TEC values forecasted
using the NN algorithm does not accurately match the measured values unlike the PCA-NN model.

Figure 2 represents the annual, semi-annual, biennial and terannual components of ionospheric periodic TEC
variations and trend component in 1st-5th panels of Figure 2 for training period (2009-2015) and their corresponding
forecasted VTEC values using multivariate ARMA model are shown in red color during test period (2016 year) over
Bengaluru GNSS station, India. Similarly, the VTEC values of solar and geomagnetic components during the training

period are also given as inputs for ARMA model to forecast (1-hour ahead) their future contributions for the test period.
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Fig.1. PCA-NN TEC forecasting results Fig.2. Forecast results using multivariate ARMA model

Periods of stay in ISEE: The stay duration (20 July 2017-20 Oct 2017)

List of Publications:1. Sivavaraprasad G, D.Venkata Ratnam, and Ostuka. Y, “Multicomponent Analysis of lonospheric
Scintillation Effects using Synchrosqueezing Technique for Monitoring and Mitigating their Impact on GNSS Signals”
Journal of Navigation, 2018 (Minor Revison). (Impact Factor: 1.6)

2. D.Venkata Ratnam, Yuichi. Otsuka, G.Sivavaraprasad, and. J R K Kumar Dabbakuti, “Development of Multivariate
lonospheric TEC Forecasting Algorithm using Linear Time Series Model and ARMA over Low-latitude GNSS Station”,
Advances in Space Research (Elsevier), 2018.doi.org/10.1016/j.asr.2018.03.024 (In press) (Impact Factor: 1.5)

3. l.Lakshmi Mallika, D. Venkata Ratnam, Y. Ostuka, G.Sivavaraprasad, Saravana Raman, “A New Hybrid lonospheric
Total Electron Content Forecasting Algorithm Based on PCA NN Method Using GEONET TEC Maps Data over Japan”,
IEEE JSTARS, 2018. (Under preparation) (Impact Factor: 2.9)

4. G Sivavaraprasad, Yuichi Otsuka, Nitin Kumar Tripathi, V Rajesh Chowdhary, and D.Venkata Ratnam, Mohammed
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Low-Latitude GNSS Stations”, IEEE International Conference on Signal Processing and Communication Systems, 4-5
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List of Presentations:
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Study of the causes of post-midnight field-aligned irregularity at magnetically low
latitudes using simulations
Dao Ngoc Hanh Tam (Ho Chi Minh City Institute of Physics)

I. Objectives

We aim to find the generating mechanisms of post-midnight FAIs at low latitudes in the solar minimum. In this
study, we use Ground-to-topside model of Atmosphere and lonosphere for Aeronomy (GAIA) model to
investigate the relationship of plasma bubble or irregularity generation at post-midnight with midnight
temperature maximum (MTM) and tidal waves. We compare GAIA model with the observational data to reveal

the physical mechanism of post-midnight plasma irregularities in equatorial and low-latitude regions.

I1. Methodology

Based on GAIA model, we examined the Growth rate of Rayleigh-Taylor instability (GRT) at magnetic equator.
The factors contributing to the GRT around midnight at magnetic equator have been estimated considering the
upward ExB drift caused by the eastward electric field (E) and magnetic field (B), with the g/vi, drift driven by
gravitational acceleration where vi, is the ion-neutral collision frequency. It is found that the enhancement of
GRT around midnight caused by the ascent of the altitude of bottom-side of F-layer (h’F) through increasing
g/Uin, and that the ascent of h’F is attributed to the relatively weak westward electric fields. The enhancement
of h’F related to the neutral winds contributes to the generation of plasma bubbles at around midnight. We tried
to examine the effect of neutral wind, temperature and the occurrence of irregularities to propose the cause of
FAls around midnight in low-latitude regions.

Based on the midnight FAIs observed in Southeast Asia, we found that post-midnight FAIs related to plasma
bubble and generated around midnight. These results also show the equatorward neutral winds related to MTM
possibly driven by tidal waves near magnetic equator. The equatorward winds also can uplift the bottomside of
F-layer and cause the enhancement of growth rate of Rayleigh-Taylor instability. This growth rate increase
causes plasma bubble as well as post-midnight FAIs inside. We use data from GAIA model to have the picture
in the relation of h’F, neutral wind, and MTM.

III. Results

We found that the GRT simulated by the GAIA model enhanced at midnight during June solstice and low solar
activities. The local time and seasonal variations of GRT are consistent with the occurrence rate of
post-midnight FAIs observed with VHF radar in Kototabang [Otsuka et al., 2012]. Consequently, the GAIA
model can reproduce the condition that the Rayleigh-Taylor instability likely occur. The increase of h’F causes
the enhancement of g/vi,, the decrease of westward electric field causes the enhancement of E/B around

midnight. They could contribute to the R-T Instability around magnetic equator.

In order to investigate the relationship between neutral temperature and meridional neutral wind, we
investigated the latitudinal variation of h'F, the divergence of neutral wind and temperature around midnight
along 100° longitude in summer solstices in five years. We found that the neutral wind convergence coincides

with the peak of the neutral temperature e.g. MTM. In June solstices, the altitude h’F increasing at around 10°
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N near magnetic equator could relate to the convergence of neutral wind and MTM at equatorial latitude in the
northern hemisphere. In other seasons of solar minimum years, MTM is also associated with the convergence
of the neutral wind. We can see that the peak of MTM in June solstice occurs around 10°N of the northern
hemisphere, however, locations of MTM in other seasons are near magnetic equator of the southern hemisphere.
Therefore, convergence of neutral wind in June solstice can increase h’F near magnetic equator and enhance
GRT. This is the reason why FAIs appear more frequent in June solstices in the solar minimum. The seasonal
variation in the location of the thermospheric temperature related to the MTM corresponds to the seasonal

variation of the occurrence of post-midnight FAIs.

Regarding the longitudinal variations, Dao et al. [2011] investigated the post-midnight irregularities observed
with C/NOFS and found that the four-wave structure of AN/N enhancement is obvious in June and July of
2008-2009. This four-wave pattern could result from a propagating wavenumber-3, non-migrating diurnal tides.
They also found that during equinoxes, the four peaks are present with more disturbed peak amplitudes but not
as strong during June and July. This four-wave pattern is not evident during December. Based on the
longitudinal variation of divergence of the thermospheric wind in 4 seasons taken from GAIA model, we found
that the convergence of the neutral winds related to MTM also shows the four-wave structure in June solstices
and equinoxes before midnight. Location of MTM in June solstice near magnetic equator in Northern

hemisphere could cause the occurrence of irregularities in the low latitude regions.

For a brief summary, we found that in June solstices the increase of bottomside F-layer contributes the
enhancement of GRT. The upturn of altitude h’F near magnetic equator could have resulted of convergence of
equatorward neutral winds from both hemispheres, which is associated with an MTM occurring around the
magnetic equator. These results suggest that the equatorward neutral winds can uplift the F layer at low
latitudes and increase GRT causing irregularities around midnight. The equatorward thermospheric winds in
both hemispheres could also intensify the eastward current that generates the large polarization electric field. A
case study of plasma bubble in Southeast Asia [Dao et al., 2017] is an observational evidence for the role of the
equatorward thermospheric winds at low latitudes in the generation of post-midnight FAIs in June 2011.

Theoretically, data estimated form GAIA model a suitable support for this event.

* Reference

1. Otsuka, Y., K. Shiokawa, M. Nishioka, and Effedy (2012), VHF radar observations of post-midnight F-region f7eld-aligned
irregularities over Indonesia during solar minimum, Indian J. Radio Space Phys., 41, 199-207.

2. Dao, E., M. C. Kelley, P. Roddy, and others (2011), Longitudinal and seasonal dependence of nighttime equatorial plasma
density irregularities during solar minimum detected on the C/NOFS satellite, Geophys. Res. Lett., 38, doi:10.1029/2011GL047046.
3. Dao, T., Y. Otsuka, K. Shiokawa, and others (2017), Coordinated observations of post-midnight irregularities and thermospheric

neutral winds and temperatures at low latitudes, J. Geophys. Res. Space Physics, 122, doi:10.1002/2017JA024048.

IV. Periods of stay in ISEE
May 12 - August 5: stayed at Division 2, ISEE, Nagoya University.

V. List of publications
Not yet.
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The intercalibration of IPS data sets from ISEE and Ooty Observatories

P K Manoharan, NCRA-TIFR

It is well known to the heliophysics community that the significant studies on the physical
properties of the solar wind and on understanding of space weather events are being carried out based
on interplanetary scintillation measurements at the Institute for Space-Earth Environmental Research
(ISEE), Nagoya University, Japan and Radio Astronomy Centre, National Centre for Radio
Astrophysics (NCRA), TIFR, India. The active collaboration between the solar wind groups of ISEE
and Ooty, NCRA has have provided several successful and important results on the understandings of
the physical properties of the solar wind as well as the propagation characteristics of space weather
events in the inner heliosphere. The IPS measurements from these institutions have provided an
impressive data base for nearly four solar cycles.

The important advantage among the ISEE and Ooty IPS observations is the same observing
frequency of 327 MHz, which is best suited to probe solar wind density structures at heliocentric
distances in the range of ~20-250 solar radii. The main purpose of my visit was to combine the ISEE
and Ooty IPS data sets and to determine the 'scintillation-distance' curve for ISEE measurements.
Such curves are extremely important to determine the normalized scintillation indices, which are
crucial in tracking space weather events in the Sun-Earth distance. For IPS data sets available between
Ooty and ISEE, the comparison of scintillation indices could be made for several strong sources and
the standardization of scintillation-distance curves could be achieved.

The trackability of the Ooty Radio Telescope is useful to get simultaneous scintillation
observations between Ooty and ISEE. The comparison of a large number of simultaneous
measurements available between Ooty and ISEE yielded several interesting results. Some of them are
listed below:

¢ Scintillation index curves have been established for ISEE observations.

* For a given source, when the time difference between Ooty and ISEE observations is less than
30-min of time, the IPS power spectra from these observatories are compared and they look
identical, which has been confirmed on more than one source. In excess of 90% of the
simultaneous power spectra, which in fact exceed couple of hundreds, compare excellently
well and the sensitivity difference between the telescopes has also been evidently shown. This
result is a phenomenal one that two independent observatories separated by a large
geographical position provide the identical results. It essentially validates the importance of
single station IPS measurements in space weather monitoring studies.

* Despite the fact that more 90% of the simultaneous spectra match identically, few spectra
between Ooty and ISEE show some remarkable difference, which has some comprehensive
information on the solar wind structures passing along the individual line of sight to the radio

source. More analysis will be taken up to explore the physical properties.

» This visit has also been useful for discussions with other Japanese astrophysical groups (e.g.,
pulsar group) to initiate more collaborative studies.

It was a scientifically fruitful visit. We plan to publish collaborative paper(s) on the above studies.
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Operational Flare Forecasts:
a systematic community

comparison
Dr. KD Leka (Nagoya University /
ISEE; NWRA/Boulder)
Purpose:

Solar flares are energetic and sudden
releases of energy associated with
complex magnetic fields in the lower Figure 1: an example preliminary result from the "General

] h ith lti Characteristics" analysis, showing the anonymous
solar atmosphere, with resulting near- performance for numerous evaluation metrics as a
function of whether Machine Learning algorithms were

Earth disturbances occurring within used, not used, or if there was a "Forecaster In The Loop."

minutes of initial detection. True Surprisingly, the ML-based results were not routinely best.

forecasting is required in the context of potential impacts to communication, positioning, and
timing services. Today's operational algorithms generally provide probabilistic forecasts for
flares above a defined Soft X-Ray threshold to occur within a given time interval. Routine
operational forecasts have been produced for decades by (for example) the Space Weather
Prediction Center of the US National Oceanic and Atmospheric Administration and the UK
MetOffice. With the recognition of space weather as an international threat, new flare
forecasting systems are being developed around the world. The purpose of this workshop was
to directly compare the performance of these algorithms over a variety of agreed-upon
operational settings (different event thresholds, validity periods, forecast latencies). The
benchmarks developed would be then available for evaluating future methods.
Workshop Period / Place / Participants:
Participation was limited to only fully operationally-deployed systems, excluding those
algorithms in a developmental or research stage. This still brought together representatives
from 14 different qualifying methods. The face-to-face meeting was held 31 October — 02
November 2017 at ISEE / Nagoya University; some representatives participated remotely. Of
note, all methods submitted forecasts ahead of time, with which Drs. Leka and Park prepared
some preliminary results to enable fruitful discussion.
Results:

Topics discussed during the workshop were numerous and very technical in nature. “What
constitutes an operational forecast” began the discussion; by consensus there is no requirement
regarding human participation, but it was agreed that operational systems must provide forecasts
“no matter what.” As such, missing forecasts in the submissions are flagged for explicit

handling in the calculation of evaluation metrics. Other topics included combining categorical
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forecasts into exceedance forecasts, the impacts of variable climatology estimates (solar cycle
variations), and accommodating differing forecast issuance times. As expected, the participants
had a long discussion regarding metrics; it was decided that generally speaking the metrics
which would be used would be those that did not require or impose probability thresholds, since
that can unfairly penalize those methods that optimized using different thresholds. Hence,
metrics would focus on evaluating the methods as probabilistic forecasts (using, e.g., the
Receiver Operating Characteristic [ROC] plots, Reliability plots, Brier scores, Gini coefficients,
and Ranked Probability Score [RPS] ).

The initial evaluation results were initially presented in a completely anonymous manner in
order to focus on broad performance characteristics rather than ranking or competition.
Reliability plots, ROC curves, and standard skill scores were presented. Of note was the wide
variation of performance, but also the generally poor performances overall. Forecast methods
were grouped according to broad algorithm methodologies to investigate the causes of
performance differences. One example from such a grouping is shown in Figure 1, which
compares the performance of algorithms using Machine Learning techniques to those using
other statistical classifiers or associations, and to those for which a human is still involved
(“Forecaster In The Loop”, or FITL). Of note, very few machine-learning based methods have
transitioned to being fully operational. Separately, the large fraction of currently-running
operational methods that are based on the historical McIntosh classification system for active
regions contrasted with the small number of methods which perform independent quantitative

evaluation of active region evolutionary, magnetic field, or model-corona characteristics.

Three publications are thus far planned (see Form 3-1): an analysis of performance results based
on the numerous broad categories discussed, a short paper that indeed presents the methods'
rankings according to numerous metrics (where it is almost guaranteed that the top performer by
one metric will not be the top performer as judged by another metric), and an analysis of a
recent “case study” of operational forecasts — with an in-depth analysis of the insights and
difficulties associated with interpreting case studies. Numerous presentations of the results will

be given at multiple international meetings in the upcoming months.

The workshop website, with data and analysis code, will eventually be released to the
community. It will include the data needed for testing new evaluation metrics, and code to
apply evaluation metrics to new method results in the same manner as done for the workshop-
related publications. Thus, this workshop will provide a legacy of benchmarks for evaluating

the performance of future operational flare-forecasting algorithms.
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The Solar Cycle Prediction Workshop in Nagoya

Shinsuke Imada (Nagoya University, ISEE)

It is thought that the longer-term variations of the solar activity may affect the Earth’s
climate. Therefore, predicting the next solar cycle is crucial for the forecast of the
“solar-terrestrial environment”. To build prediction schemes for the next solar cycle is a
key for the long-term space weather study. Recently, the relationship between polar
magnetic field at the solar minimum and next solar activity is intensively discussed.
Because we can determine the polar magnetic field at the solar minimum roughly 3
years before the next solar maximum, we may discuss the next solar cycle 3years before.
Further, the longer term (~5 years) prediction might be achieved by estimating the
polar magnetic field with the Surface Flux Transport (SFT) model. Recently, we are
developing a prediction scheme by SFT model and adapting to the Cycle 25 prediction.
The predicted polar field strength of Cycle 24/25 minimum is several tens of percent
smaller than Cycle 23/24 minimum. The result suggests that the amplitude of Cycle 25
is weaker than the current cycle. To evaluate the robustness of our result, it is very
fruitful to compare the results done by the other foreign groups which use SFT model to
predict. Below the list of members of the workshop who study next solar cycle prediction
extensively.

Members:

L. Upton (HAO/NCAR)

R. Cameron (MaxPlanck Institute)

M. Dikpati (HAO/NCAR)

A. Munoz-Jaramilo (South West Research Institute)

L. Svalgaard (Stanford Univ.)

J. Jiang (Beihang Univ.)

D. Shiota (NICT)

H. Hotta (Chiba Univ.)

K. Kusano (Nagoya Univ.)

H. Iijima (Nagoya Univ.)

M. Fujiyama (Nagoya Univ.)

S. Imada (Nagoya Univ.)
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The workshop was held from November 27th (Mon) to December 2nd (Saturday) at
Nagoya University (Higashiyama Campus) Research Institute Building IT Room 409.
First two days, we have review each own research, and found several differences in the

results. Below is the summary for the final prediction results in several groups.

There are three important detail pointss for comparison; 1) assumption used in the
model, 2) numerical scheme, 3) initial and boundary conditions. The assumptions used
in the model are different in some points. However, after several discussions, we
conclude that the differences in assumption should not be the main reason for the
differences in each result. Second, we have found that the numerical schemes which are
used in the studies are all different. The effect itself is also very minor, we believe. To
confirm it, we will test the cycle prediction problem by using the same initial and
boundary conditions. Then, this point will be clarified. The last point is critical, we
think. We will start to predict the next solar cycle by using the same initial and
boundary conditions, and then discuss which condition affect the result deeply. These

comparison study will be submitted to PASdJ as a collaboration study paper.
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Statistical Study of Solar Explosive and Eruptive Phenomena
for Its Triggering Process and Prediction
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972, IREhEEI IS B D R 2 NG & L TRBhEEIR O KBRS O O/R Y =23
72 a(ZVTORYBERDNBEEY ax s g )in, R EB~EE T E VKRS
JETHA LTV D BRI 2 BRI R Lie, —J7 . A4(2017 42)9 H ¥ NOAAL2673 fH
WCHBRICRE LI X 7 7 A7 LTIZ% LT, Hinode/EIS 12 X 20 BT — % & v
CTRRDOITZ D TN D, ZOGEIL, /MY ax 27 o a 23, ko NOAAL2192 O
BUZLERTEEEDO a e FHTRAE LI afBEREWERNE LN, ZoZ b, /I
Y axr7vaid, U TERY S D/PBIBREGHEEDZEMA r— VITAFE L T, KEBKR
LROMBENEETRERAELI DI ENRBRIND, Y%Ay ML X, BEETHO
SDO, Hinode/SOT, XRT 72 X D7 — & # /=, HEKEMGHEL L OEE~aaFIcEL %
JE DRI BB OFEABATRER L O T, BFEmCE L TE LD TETH D,

FAEFEIZE BT, ODOA X Mg & LT, 2015 4 3 H 15 AIZHA L7-/NREBL 7 L 712 fE
)T 4T A FEHOBERRICET A, BIEREHRCE L TELO TS, K
W AR 72 EDZ L IEIX 7T AT LT LB LTEID EWVIRBRBRIEIZRIZK L, 2D
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ARy FOHFIL CIL LN TH 72T b 00 5 4 KETREN A 7 Vi K OREKR
Z el & = L7z, Fe & 1% Hinode f & - SDO fa1 212 X 2815 — # & Non-linier Force Free Field
(NLFFF) Modeling Z#iAGHE T, 2D 7 4 7 A2 MEHOI A A I = X L &I~ T2,
FOMR, MH L7407 A e Xz TWeaa (7 — 7 — PSR O I FFEL
Tz, RFTIZ R Ui 7o/ NI 22 a8 & CR G i =€ 2 7 km F2EE) D fEIkC©, C9.1 7 L
T ORI A0 SFHICFHE L= C24 7 LT N, 7T—r— FEBGEEIL LI Z &2, K
SORNTH D Z LR bo-o =, JFTRIC A U=/ MRS A & O 1T o Y ER | Tk, C9.1
7 L7 O 2 KFATZ, S OIS/ 72 58 SLOR M L C 700km R E) 2@l <, 2
NHOZ ENG, KB ETHT ) 700km R OB 72 B ELAS, + 7 km 27— L DK
HFEREE DO AR ZEILDIRIN 72y | HERICKRE 2K EE LT-b L7 4 7 A2 MEH DR
REpoloZ EEROLMNI LTIz, T, REEZ LT ORI 53, KGRI O /NI
BLCTH->TH HERICEELZ 5 X 5FHRIBROFKR LD 552 2R T 56 Th D,

Q@O aHENT & LT, SODREIZ L > THHI S NZ 32 D7 LT A X2 MMZ2OWT, KB12
TIRET D7 VT RAESM & OBAEMZ2ME L /-9t IR Z B SN (TRE 3-[2]). AHFgE
TIE, SEREGRR T WSS & JtEk B~ 8 (2 L 5 41 5 precursor brightening 0 (i A
EORENGS, TNEFNDOT7 LT AR O M) HHEEZHFEETCE50, bLTE52561F
ZO MY HEEBOEEIT KB12 TIRESNTWAH LD E T 50 A2, TOFE, 32
ARVEDIL, BEZEIEDA R MTHOWT, AN D N U A REE O K E)s "]
BETHHZ L, EHICFDIHLOEHLL EN KB12 DIRETH 7 LT M) 5L —F1 5
EWORERNE LN, o, TOMD TEDA X FITOWTIE, BRSO B S
TN BEREFETHZ LIZRETH 7228, FlZIE7 4 7 A2 MEHSCITHET 2 830 fE ik
THRAE LT/ R N e DO ER - FeREBMR & 28T LT & 2 A, 5L Elzown
ThUBFEBNEETEDZ EDNb0noTz, LR ->T, KB12 TIETH 7L T MU ik
WL RSN, KBE ETERAETEZ LT AR hO—TEREDTHAAERZ & 2RET 5
WRERMNMEONTZ, AWFZET U TEBBEE T RN 7 LT A Xy MTOWTIE, iz
XX 7 REERE, KBRS E S L CHHNLD MY T ELE L LW
FECHBAREN R Y., SHBOIZETHOLMNI L TW ZENEETHHEEZ NS,
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WY T v & W 72 R K B E B T

Prediction of the next solar cycle using mean—-field model

Y OH Sz, TERT - KB HE PSR

2o T = <D

KBS F1IFEOFEBPEZFE > TEHL TWDLII ERHMLNTWD R,
e o1IFERMICLEEBHNH D | &K%ék%%%ﬂ&®&f®ﬁ%
WA EmAZ T, EHoFH KRR EE 2D L CEERLRBEL
L5, INEFTCoOXFEMETIET, BMAMOBBIEG OBE L ROEHOR
REBEPESMHEETIZEZFAL T, WM KXEGEMEE 2 >0 L7,
BHEOMSGRNZEMBEHAEICANAA, BFREABEZFHET S Z & T,
BHEZOBBEEZ TH T 507, WU KEIES® 2 703 2@ % TH&/D
MoKEmM»romB/PEET, BESEPITEAELDDL 2L 58BN
HAHZ L ERERRELMEZ(Iijinma et al., 2017), KEEIZT., T hETTOD
RO REET D Tt oL bz, ZoOEMMORAET
HEREICHODNVWTERERL 2o 1z,
W 9E 5
:nifmﬁﬁﬁ%fﬁ%bk\k%%ﬁ@@%@ﬁ%% B 9 &
[ % K @ 1% £ 7 L (Baumann et al., 200472 &) & H W T, B & o IEX
BHEOHRICODWTHAELE, — &I, KBESAFIEMICH 51T ER
XD, HMIIHABITEAO TN RKRELS R D, ZnFE T
@%ﬁ@ﬁﬁﬁ%TwTi’ ZhE N L S T \%% Z @ I xR
MEErREBMERMET T ALICWVWADL 2 ET, MBS ERSEDO X HITE
baosmnx#HAEL =,

e R

BAOHESHEEAND E . BBEEBEIIADOND Z LN b,
Ny g ¢ %%Dj(%b\?’?Eﬁﬂﬁ%%itb\“(%‘ﬁib“(bi571&>t
é:%if:o FERFRPEN RE TN IFEREWITE ., WSRO R R

WMo TEBY ., KB ZHET D ELHMED MDD,

7

51 3C R
Baumann et al.,2004, A&A, 426, 1075

Iijima et al., 2017, A&A, 607, L2
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BHEBWNT —22FHLEEZYHASFT—L2OH R
Improvement of cloud-microphysical scheme by using satellite
observational data

e i IE 8 R R OR R - K OKCHE T O JE BT

L5 =l

HEEEOHE I NSO RAKET AL TIEH2E— AL PR LT EZYH
AX—LPERTHLD, EBPHERBERETRESNLTWVD /NI A
ZWIE A EEENIE > T WD, BIFICH ks, HEBNT —
A NT2T — AV PN AV IEEYH AT —-LKRBET 5 Hikx
’RET D,

1. B %2 5 i

Non-hydrostatic Icosahedral Atmospheric Model (NICAM; Tomit
a and Satoh [2004], Satoh et al. [2008 and 2014])Ic##H ST
WH2E— A 2 L7 HEERMEL A X — A (NDW6:Seiki and Nakajima ,2014) % kine
matic driver model (KiD, Shipway and Hill, 2012)(Z## 4 5, [RAEIC2E— A M E
EERM PR A % — A (Kuba and Fujiyoshi, 2006, Kuba and Murakami, 2010)% KiD
T 5, 2o b AR S D EWELE % Joint-Simulator(Hashino et al., 2013, J
GR)YD AT L LT, L= SR T« SFHEE - LWPZg E & ROETEBIIT — & 7
LiEbNLT e NeF L, AF—LROBEREZITY, 2% b7 b TRERK
BT ARESEYHRBREARDS, ZOMREEICL T, 2NV 7 AR — AR HEBIINT —
Z LU, WETDH I EDAREICR D,

2. S S

JE ) L — F EHR A DZETED B DO KRR SR D EAERN Z DNV 7 A S
— AT EEAF— AR TEEMIT TIINWZ Ebho o, WEEEIT - 72K
FEFERIN O Z OEALROZEIITRE O TIREDZEN S 72 6T RAKR O E 540 D 7
WCEBHLDOTHDZ EDRHNDO LN TNDDOT, MO FEVE T E &2 3HE 4 55
WCHWHND Ry & U TRE S AL TUWN 5 >~ 434fi Oshape parameter D 5228
LR BIERRZIT o 7o, MEOERETH o~ otz & L7256 Dshape pa
rameteri%. Marshall-Palmer%y4ii Ci%-2/3. NDW6D R EME TIX-1/3TH D, Zh %0
BLOLEREI LT &, HIRAERBFKECE P L — X KRR OEENS
DNFHNR SR T DEALEN L LT 7D T LR o7, shape parameter
DRENE N Z EIIHHADOIERN/NI N EEZERL T TRE VRO D72
WEWH ZEEEWRT D, EUIETHESIND MR 0 2 0 v~ 34 Tl L
734 bshape parameterzle L7= 6 DB TOSARITITNZ & bHEND biT-,

3. EJRs

NNV T HEORREZECEPLRELONLLIMR BT LI D D IT,
wEBW» GG SN D EEYL— R FOETE)N S ONFERITR S IS
% AR R K B 7p & OBUANE & Fe~dud, S 7 IEOMTERIE > & L TR
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EENTWD A o~ 454 Dshape parameter D HI 22l & VN 9 & DNl = & 1215 5
O Z R T Z LN TE T,
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Diagnostics of the number of accelerated electrons in solar
flares by EUV and HXR spectroscopy

JIF W+ (F 22 0F JE B A - i B2 oF 2 BT)

OHREB

EXHR O N HETEE RAED & M S IoE 12 42 CEER 72 TR Eh ik =
2T OiE LI EOFHBROE R TEIMEICHNRITIUIR L THRR =z z F 7
BZ8 2 A, EVn) b b Tnumber problem| NHREE 72> TWA, ZHvE TOEMN
OFERE LT, MESNTEFREEROLNORES Y, 2w T OBELZIE L
TRHELTE R ERHIT bND, £ 2 TARUYE TITEEXHRBLIN & R SRSt DB
NhanFEFEELZRMELY . TNENOBNITE O EA L - & L7,

OMREELER
AWFFETIZ 2016423 A 17T RIZHAE LML 1 7 LTI
ONWCEREH T, ZOTVTIET A AT ARV KT
X & % 75 . Reuven Ramaty High Energy Solar
Spectroscopic Imager (RHESSI)ffHE C/L—7 it
=7 PZEITHE X BRI RS S ALTz, Fhx IEIRIRFELII L
T2 O T R ARG G SRS B e iRt 25 (ELS) %
AWT, V=7 LZEO/ X BRIEJED OB E -4 & Fe
XIV B AR EE E (Young et al. 2007)75”5%*?’607‘:0
DFEER., 7L T DA 2OV TR 5 8 E 5
6i5ﬂmcm'?%oﬁ;\ikFeXWiﬂ%ﬁEﬂka”
FRENT T X~ RO ERETE 2 SO LT % 0% s
4 5 72 ¥ . Solar Dynamics Observatory fir &2 & 3
Atmospheric Imaging Assembly @ 7 1 /L Z &L S5
T3 v gAY v — (Aschwanden & Boerner 2011) & i&
HLU, 2k 28 X SFEL 077 X~ OiRER
WEHR Lz, TORBE, A LSV THEICRE TR
BEFTTZI vy a UV AVYy—D0HMLTNDL DD, 1 B - aa o L X R
ZNLISNTIE Fe XIVIZRGIREDF G 1-2 MR L RONE, RE®RIL 12-25keV, F
TV, Fe XIV CEM LIcEFEEIT = v 0 X #E)E %ﬁﬁi%5%wmxﬁﬁf%T
WOBMETFDOEEL L TRNWEEZIOLND, R
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JBIC s A S O X BRIEARY MVEESF LR BET 2 Z L2k b IR
A D BIRE BAEL 72, 20 Ji% thin-target iihf (Lin 1974) TH D LRET D
&L BB TEEO LRI 3. 4x10° em™® & RAED vz, —HA— 7RIz D1
X #t%& thick-target B4 Brown 197TDIZL Db D THD EWET D E. FRE LTS, 6-
4.5 x 10" em® & AAED BT,

B2 &ic(FP), NW—7 EZE(LT) ZNENOM X fRAXT hL (), AlTET L
T4 T 4 TR R UBIREBIENS (k) . & oA (F) 2 0E LT,

OFERLELYD

N—T FEOBEFNETIHEAN ThH o T2H, 2 TSR T 2BWIE 3 L [ E
ThoiHNRbroTc, —hH., RICTHXRE BN L TWHEAIFEWTREL bndane
@%ﬁ@ﬂ9hut%b£&¢5 ERbhoT, TORERND, TR X — R HEK
JENZ BT D EFEEIZaa T HNEOE T EE%HjEE%.’)?% thick-target® 7 /L
%1— 576X, RITOMXBEH 2T 5 7diZide — v — 7 EZELAA NG
DEAMENGFIET D Z L 2R T 5,

Os| A

Aschwanden, M.J. & Boerner, P, ApJ, vol. 732, pp. 81 (2011)
Brown, J.C., SoPh, vol. 18, pp. 489 (1971)

Lin, R.P., SSRv, vol.16, pp. 189 (1974)

Young et al, PASP, vol. 59, pp.857 (2007)

O R R x

RA L —3FR

JUFRA. A HEr HEE EMEZﬁ

KB 7 V7 0o )L 28— R 35 1T 2 B« FEBVA AR 122 I |
k%ﬁ@vyﬁyﬁb\ﬁﬂk%\%wiwﬂ%mﬁ
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by — X WE - RIEFIEOMSN : O 2
Establishment of Data pipeline and calibration for
DC / low frequency E-filed in Inner Magnetosphere: 2

SMPORRE, AR - KRFZREFEHER - R HZHK

1. WFFEHRY

Arase (ERG) ff B2 12 #5# 7~ Plasma Wave Experiment (PWE) %, HIERPNERRE KB CTH 5
A~ WKL FHHAAER Z ORISR L. BEREIN O 7 b — )L g - 35D 1)L F—IL
X M - AR A E RIS S R L D, T OEBLUIIL, MKEMELEE) L T X~k
DIFHMzERED DC EY - REREREBORBEZHEELR O L L, O - =@ o E
A & = OYERR R EIOMAZ FRE L T2 MNENH D, THITHIT, 2. IZBR DL FE
it U7z, T DRCRIE ERG 1 K D NHEMEKUE BLII O AN R R 28 2 TRk U, FE 72 &0 K925 Bk
L 7T A<EEEH R 5 KE (BepiColombo) + A& (JUICE) ~DEBAA N DIREL 72 5.

2. WrEJTE - AR

(1) A bFbUA—F—F: PWE(ZIE, BepiColombo/MDP (Z HIE& M HE#L L 7= HEHE % 7
JBSH DT, BAPIORA L LT U WB-hi A BEAER A~ b % B L CAERL
WF—2 2B TTHA_X MM TE— R REFHBREEEL D, DC &S - K
JE B BB 3G e — A N b (Whistler, EMIC 4 %) ZMEEICIRA LA AR — KR
Ty I EEEZ - 2017 AL, Telemetry downlink B2+ DICFEETX 2720, MU H—
E— REAf o727 — 2 WSS AT O BN o 7oy, BHIE L < 725 2018 4R Tl
ZOEFHNREE D,

(2) Probe REFEM OEAFME : ERG BLE T ITHIA LS 300k &K< . BRFER 12 X 5 Probe
KRB ~DO X A= (RERIL) D2OKERFEEIC X0 R S 7z, @S35 < Lobe (2
BT B Z L, £ Storm FrO KEIBLE IR Electron FIfED 7%, Probe BAL b RN EL L
9%, BHLBIREORIIZEOHETHMET, BIR0EREL LU Y 2 2 5L ORFHE
FEHETE - MHfE T IE 2 MGE L 7=, 2017 4F 3-6 H BtfE & T Probe RILIL, PR SR S (Kasaba
et al., 2017)|ZHLV IAA THEF 225, WPT-S1/2/3/4 0 4 50 probe [T 3 EIFLE DR
—MERRZH 00, KHALITREINT, ZoRTMMTH S, 7272 LiHBIcHW
BIAS-SWEEP %] (0.5sec C BIAS fll & AH Y il TH)A>d") TIX Probe FENL7Y Bias &ENLIZ
BRELEN/2WZ EHbho TET, ZOMIEDZ®), 2017/12 /5 [BIAS-SLOW-SWEEP 2 |
(4sec-step T < V) BIAS fHZ M4 HFH CEINNT) 2~ v CMD CEERREE Lz, 4
HBOEHT, ZOiMliZEO-REEIZE{LZ B L T, XV EFEE TELILD Capacity
oy & O LR & 4 7% Ehi T 2,

(3) BIAS FEIEDFRE : DC - AKJEAEELFHNICIZ, Probe (ZJ#Y]7Z2 Bias & MNA%f
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Plasma impedance % i G REEHIEIT~ 5 203 % 5, PWE #IH15E H Cld BIAS EIifE & LT
37.5 nA ZREL LD & L7y, R THZ probe BALAFERT 5 2 L 2VHIBI L, 2017 48
3 AP OBMIEH TIL 18.8 nA ~TiF 7z, S HIT, HMIWIERSUEEKIZIIT D referee & DX
VIY 2 ETeZ D% ORMETCHRIE, 2017/11/21 16:20 LARE2~S 3.75 nA (BIAS &t
2.8125V) L L7z, ZOMOEYS - KT ¥y VORENT 7 X< 1233 2B T4 % 0
PRETE)Y, Xf plasma impedance & 100 Mohm (plasamapause %% : UHR B % < 20kHz) —~
$5 Mohm  GITHS UL UHR JEHEL >100 kHz) ([CTE 52 & 2R L TWD (see (2)),

4 T=Br AT ITAVREBIOKIE : 7T—FKRIEZGT Level-1" T —X DERETE
HALS®, AREZITH Level 2 7 — X VEROME(F 2 #& T S W7z, ZHUTHEW, 2017 4 11 A
IR LTz TR = 7 — R (K 1sec, A B U RIN TR K 46deg DEIEE L 72 %) DIEIE
FiEwMENL L, 2018 4F 3 ABAIC Z OBMIEEK T Lz, £, BHREHOKEHELE KT
VXV BRI DAY ARTFEZ OV THREE G L TWDA, Zhidn/ie o
MTHDZLDnbhroTEe, 4%, WHEBLIAI (MGF 36 LUV PWE/SCM) & & - (AHTE A
EIEDE L BHIT, Poynting Vector 7 & OFEL—Rids U7 OB & % 15 CTHI D CEH AT
REZR B E DR 2R L T <,

(1) (2) (3) (4) & & ERG IZ K 2 NEBIE BB O R Al R IR HEREL IO T 2 DA B3 KD
Telemetry ROIBEHDOHKINE L 7T A~ B e Ak R (BepiColombo) « A (JUICE)
~OERE I OEFEEZTERT 5.

Fig. WPT ® > — A7 X< impedance @ 9 LIPS [from Fig. 9, Kasaba et al. 2017]s

4. BRIER
41 22 Shiow.
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A novel method of primary production determination in Seto Inland Sea
using analytical and remote sensing techniques

W B MR KR - NSRBI KT 4 —
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WA NWIT., 2o THRICEZ 7220 E v i

D £ W E B O g %) R ﬁm%ﬁ@f%é L AN 304F 42
EEREITERL.FO —KE L THEBEHE AE%MH&15%
nTw5b, ﬁ%i?iﬁ%ﬁ“yak/ A Rk T & AL
bV omREBELEERTH D,

:% TWihk, Tk, iE¥F
YD T T N E O R
AEOKT NI/ S
[A] 2~ o g v o BAL T FE

3@%

FATHE I W Tix . EBAEIXIEN TIXI3CH MK, ¥ Tk H4CH 5 M B AL & %
HwTskowoh &/, LaL, :n%@$$i¢LTMﬁﬁP%L 2> D [A] fir K 5=
BMIZE R A N5, aHEOHUEIRNE LT, OO, ZTHET
%%é%m%%%®$%%ﬁk@@m%ﬁ%ﬁfﬂméhf%ho_®MK A T
EHB Lo . WERKFO7en 7 o VIEEZNEL., RBEAELZMENICHE T 2 FH
b A & C & 7z (Behrenfeld and Falkowsk, 1997) L2sL AN 2 g, ke
BFEOFOEBEGTEBRDOAXXZ PALTUOED KLEBEERGEVWEEZE XL T
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AFRETIE, CNETOFETAARTHoLE,. GEEIP SR ERZ G O - ILIK O
EWEELHET LI HFEEZHARBET L2 LB E L,
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At AL, (A T 3HI N T20164E11H O AR v MU ) IS TEHRER LA, 3CHEIR
KA EL, lBARKOKE., oy, tE&EE2ZHAB KEF THE L:oﬁﬁéﬁif%k
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3H (&) . 7H (H) . 10H (%) © ¥ o= Wil o X i A& E o i 5 H#HE E | /TTJr

1A iﬁ%fﬁ@?/gﬂmi&x AW FEE B X, D O ANA RN %W KRB R
. W A BT T oo & D%ﬁ%iﬁﬁﬁﬁb\@ﬁ%ﬁbto KT iﬁﬁ)ﬁlﬂ
Wl TCEOT NV — BB S, KRIRE R O KB EERIZT800 mg-C m-2 dliZiE
L7, Ef@i@%&ﬁ%ﬁﬁﬁﬁ%ﬁ%ﬁ\ B HE o R o g Tk R PE & 8 200-260 m
2 IR T LE, BRI XBEHEOKBLEZS AN, KIZITH O 7 L — 40

s

y

g-C m- e
B = m{ﬂfﬁ)ﬂ W M 4 ek T S B AR E & 2% 240-800 mg-C mt2 dlicEL 2,

A ITIHEBFEFORZBNRNXICHLESE T 2720, 5%, AT OERIC LD B EKE
GO AEKOKRFBNREE HEKIRERL L w@/ﬁ@b%ﬁ Wt -0 EELMDALIGDH
nNoneE&E 2 TW5H,

1500 14 345N J— Jan 2016

:? 34.0N $—

E 1000 |

E 33.5N

a 3asn Mar 2016

500 |

Ei

o4 : . y=0.9613x+219.42 34.0N J—

& r=0.869

33.5N
O T T 1
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FEAE (mg-Cm2d?)
M1 LBEICH T EBEEDEIE L 34.0N $—
BHEHTEDLLER
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:; ° 34.0N $4—

€ 1000 - °

Q

£ . . . 33.5N A ! ! ! !

J,:.L_' .' ¢ o 131.0E 132.0E 133.0E 134.0E 135.0E

1 L 2040 8015020022024 S e e rmew (mg-C m2.d-1)

500 AR P ®3 ATHEZHSHE L BEREORIEREORERIZH

ﬁ& [ ]

y = 0.9596x +484.62
r=0371 [ 51 H3CHk]
0 ' ' ' ' ! Behrenfeld, M. J., Falkowski, P. G., 1997. Limnol.
0 100 200 300 400 500
EHE (mg-C m2 d?) Oceanogr., 42, 1-20.

2 INEEBEZR CEFNBAMEBEICE TS Kameda T, Ishizaka J. 2005. J. Oceanogr., 61,663-672.
EREEOEIE L FEHETEEOLLE
[F%3k]

Nakada, S., Kobayashi, S., Hayashi, M., Ishizaka, J., Akiyama, S., Fuchi, M., Nakajima M., High-resolution observation
of river plume by using geostationary ocean color satellite, 2017 4= H ARMIERBE L2 A KRS, HIEA v,
2017 -5 H 22 H

Umehara A., Asaoka S., Otani S., Fujii N., Miyagawa H., Nakai S., Okuda T., Ohno M., NishijimaW., Biological
productivity on lower trophic levels in inter-tidal and sub-tidal areas in Hiroshima Bay, Japan, The Third Asian
Marine Biology Symposium, Japanese Association of Benthology, Kumamoto Prefectural University, Kumamoto,
Japan, 2017.11.3-5
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A D TiREDE &) 68 RS R OA DR ST v & 2 DO
Crystallization process of quartz in the granitic pluton desuced from

the quantitative determination of Ti concentration

NEREIL B RFRF B BT 7ER)
IS A RIS T MERER BEOTSE AT
LRGN IERT: BRSO BEER BB B

1. WFEERY
EREERKAROATEOR M, EEEMT TROLEBEVWY A IV T TELD, ZODiEMET 7
AL, EAE~ 7 ~OEAN - EBREROMIHICER LD, ZNHOT—XI1E, FERIZHES> TOMH
BRBERNZENZFHET 2 L CRAIR & 722 @ EOMBEBEOHBICHES T 0 LD, fifmft
T ZOFHICIEH VY — R x vt 2 g (CLE) SMETHEMRRAEBAEDLFEZHNS. #%
BUREOSHEEIL, RIS BT % (Drivenesetal., 2016). F£7-, FZ > (Ti) JEEE A H 7= HUE R
FEFHIZE Y, R EIEE ZE T& %5 (Warkand Watson, 2006) . Rif4EFE O SLREIBFZE Tik, H3Etho Ti
FEOEBTFIEZBEL, B AEOAIED TiREZIG L. AR T, BEEER S L2E RO
AREHZH LT, TIHREOERT — X &2k L, AROREE#E ST TR v 2 2R L.

2. BTk

ARAFIETIX, HFTRINLET 2B EAS RS &I B IRIIALE T 5 LIRfE a2k e LTH,
7o, BARBNOEA ZER L, WCBMENC ThHEDOREEZITo7. OB, Bk, ERICE Y A%
5014y LT OfE, @FBF, @ufAAR, ORKNEDOATE, @RERLETLIAR. Zhbo
HLHD CL B ORI, CLBIEEE A (B L8 TS (SEM-CL : JEOL-IT100A) % Fu 7=,
AR RKFD EPMA (JCXA-733) Z MW, A5 o Ti A2 RIE Lz, o8&, IEEE 15KV,
FEGTEE 60 nA, B — %% 20 um, JAIEFRFR] 200 s (peak : 100 s, background : 50 s °2) & L7z, £7=,
Ti DAYy b EEBES OISR (PET) 2 4 DHWThH D b L. EEOITOREND, Wark
and Watson (2006) OMVEIREFHI LV ARG BIRE 28 L.

3. WHIERER - BE

(1)H HH R AR

FAEPOTHREERICBWNT, EROSHEETOMmMRER (40ppm) ZRKD7

(2)i B 5 1A

AAEN AP OAFESRFIZH L CTIREAHE L. £O—flL LT, FEEOAETERSLE
TIREOTA T 77 A V%K1, K21RT. X la X EAEOAEOMEE, X 1b 1ZkHGT D08
DCLBTHS. CLB (K 1b) X, KRAFROFHSVHEIAAT, FUEAEETRTH. 202 &
No, TOAFEIFIE (27) 2OEEE (U L) 22T THEMEL T oz Z ERfETE 5. 20
HAHIZEBNT, b a7 Zl0 AiiE To 40 STTIREEELZT-o7- (X 2). a7 oofaixa
DI 16~18 HEH DO ETH D, X211, 16, 17 SHSEMIZIN IO T, TiEENR
MENZ TR DMEAZRT. X, ZOAERaTHENLERD U MIT TiEgfb Lz 2 & &2 KBk
LTW5D., —J, a7 hbARICHT T, TiEEDORKENRZITRD S, Z OfEikix, CL&
(B 1b) THHEAELELIZHMLTEY, TiRESHSEOBOREEMNELZ & B2 T\WD Z LR
Ehs.
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w ci

Qtz

K1 HFEOAEOMBG(2)F L O CL £ (b)
B O ORNE, TilREZE&R LIcofrtiszrd.

K2 YEHFBEOAFEPO T EE
FArTa 77 AL

(3) Tl 4

AW IR T, IR, FERORL D S FEOARK ISR LT TIREZHE L. £o—fFlE L
T, AERBREREEAEFR ORKRIROAFETIE L TIEREOBFRZX 3, 412737, X 3a idfH Kk
BOATEOMEAE, X 3b X3S HALED CLEBTH S, CLE (K 3b) 1%, HFHRE»SELIZm -
TEMERDONRZ =V %R, ZOZE0G, ZOAETTNLEBICH»> TRBRICHEE Lz L H
ETED., ZOARIIBWT, K3 IRT3IATTIRECEE2ITo7-. Kdald3 50 TiEE, X4b
W T RESKRHIEALL LD 2 R COfEMLIREZ 7R3, a7 OfERLIEEIZ 736 £26 T, ZOHKET
KOLEWVHAR®H D, 5%, SORDEMREROTDIC, 5 Ry LEAREEINENO Ti BET—4
DYLFEZEAT .
(a) (b) @ (b)

Qtz

3 RO GEOMAEE)E L O CL fb) M4 B RRERO GO Ti fE ()3 X O M LiRE(®b)

4. SCHR

Drivenes, K., Larsen, R., Muller, A. , Sorensen, B. (2016) Crystallization and uplift path of late Variscan granites
evidenced by quartz chemistry and fluid inclusions: Example from the Land‘s End granites, SW England. Lithos,
252-253, 37-75.

Wark, D. , Watson, E. (2006) TitaniQ: a titanium-in-quartz geothermometer. Contributions to Mineralogy and
Ptrology, 152, 743-754.
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FHMBREX Yy P =T BHIC X DFHRIME
Space weather study based on the global network of cosmic ray
observations

S NP P R

GMDN & SSE & O #fE A (2 m ), BE AR BE fo JE 1 C© 20184 2 7> o /Al
Sa—F i TFEICIAMMAERB N ABEBLEZ (KNBR),
COBNITES MM EDOERFRMFIE TITE D 27 PITEDZLDOTH
%o Ra—F Rt FETTE =Y R IRTFEBDS KK CAEKT 5 B Rk (R
a—Fr EHET) ERHET A0, ARICKELRBED AL —0FEWNZLY, S a—F
VEHE RO AR TR SR VDR T —D R FHBRICK OB WREE T D, —
T, KRR DREHPEBIET DR T IEDENI LY, 2 =—F it e 15F
TEH SN T —ZITIZ R D REIRDEEND, BlZIE, I 2—F V5T — ¥ Tl

KEEDFENFEAFHORUSTH 5 i, FHETFFHT —ZIEHEV o2 kKRR
BRVENANLD, RAKRERDRILI 2 —F U REICHEEREZHLIH 25 2 ZT7-0, ¥
TR (REDOETTRY) OB ZfRNT T DEICITER A LETH S (Mendoncga+
ApJ 2016) ., FAMRRFRFNALHCOMFTHRFHT LD FRFERANT, K& EZ2 L0 L <EfEL T
FTOMIEEEZRD ECERMBRIL T2 525D Th D,

— 5 THERNALH X = — A U FHIT K D M EREE AUE 2k o BRI 7 1A (asymptotic viewing
direction) 1%, 77 VVFEHMRE LY U = — NEEHRGFOBIAIGE & —ETER > TS
(FTRZH®) . 21 E T, GMDNOASDOFHMED 5 67 F U /VFHREFOBURIJT M D 7
PO FHAREF OB S M2 BN L TR Y | BT —F 2 F M CTRIET 52 &0
i &g o T, TS ORIRFEI CRIEZ R A RPN BAEM I = — 4 v Fo
T—HERHOIUL, 4 F TREERZ > T-IENATRRIZ /e 5 EHIfF S LD,

F 72, 201546 22 B 1Z#1H & v 7= Cosmic Ray Burst (CRB) Dt 217> 7=, CRBIZHF/E
D J7 18 BT 5 FHEBRH CRLI%OBER IS R SN 7= H% ThH 5, GMDNAIL1053E TH
H L 7=CRBZMEHT L 7=k SR, 2 OBRBIMFF OB PERIZ A © F 5 i 27 M o Jilic X
HHDOTHY  ZIZFEBIMICEN S - R SR (RKKpA 7 v 7 A8+) IZEKRT 5
D (Mohanty+ PRL 2016) TiX7R2W\Z &3l o7z, 2D Z &id, BRSO HEkIEE 7
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/L (Tsyganenko+ JGR 2005) % MW= FH#BLE R A RO bR STV 5, Fox Ofif
WFIC ST, KIRIE R TP 8K — BRI T - T2 D 1 & IRIE A K & < BL S BTV D
B DRI S U0, 2 OIS A /L1160 GeVARHF RO BRI & AR AT 5 0
WCHET LR E —ET 5, — ., B TEmICEE O BAG A ENIE D TR WERREICE T L
TNB. ZD b d. BT L RS IME O 258 A 2 B 2 A — L
M, ZOFERZTIIIFMBEE CTHLH Z LA EH L TWD, [AREZ, GMDNSLREFILIN O [i#
W BB EREICIEZ DEEN A2 TV A Z ENEIE SN, T HOFEREHRTICE L .
HALE Astrophysical JournallZ 5t CTd 5,

20164E3 H IcKuwait iR EF D YEIEN 52 T L. BIEIZGMDNDAE OFHMEH T TH1

IMEDOBRAZIT > TV D, S%IICRBICIAFE SIS [ ZEIOMIEIC t GMDNAYE )
IS DH LRSS,
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Modelling on wave breaking under tropical
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AT BViE, A AR MVEFEZ AWz, K212, JEE OB S & RO BMR A R T
B OMEREL, BEEMFIED THER S AV MOEEREER (28 I2 L < —H L T o Z &b,
TR AEIE T 0 PERR S AU T JBEE & R DR LRI — B D AraetE A H 5. AHE Tl
MR O S RAENE S 525, EREREIC &0 MR S A2 ), RIEEEERIDAMC G, 43R
PR BRI D323 ]2 E DR D b DI R b A TV D 2 L gl LTz,

B2 m & WOk EEEE & ORIFR. BEHsIe K UMK IREEF 13 I INE gk L UNEUE U0 % H]
WTIERME STV D, SR 2 Sl ERL.

51 Sk
1) Takagaki, N., et al. (2012), Strong correlation between the drag coefficient and the shape of the

wind sea spectrum over a broad range of wind speeds, Geophys. Res. Lett., 39, L23604.

2) Komori, S., et al., (2018), Laboratory Measurements of Heat Transfer and Drag Coefficients at
Extremely High Wind Speeds, Journal of Physical Oceanogr., DOI:10.1175/JPO-D-17-0243.1.

3) Takagaki, N., et al., (2017), Loop-type wave-generation method for generating wind waves under
long-fetch conditions, Journal of Atmospheric and Oceanic Technology, 34, pp2129-2139.

4) Takagaki, N., S. Komori, N. Suzuki, K. Iwano, and R. Kurose (2016), Mechanism of drag
coefficient saturation at strong wind speeds, Geophys. Res. Lett., 43, doi:10.1002/2016GL070666.

5) mIHE R, &R T2 O RMGEIEREC 31T 2 B KUK A @ L C OBRs g, I
ROF7EE S, Al RRY,  20184E3J]5H.

6) mIHE R, (2017), BEFIZBT DiKmOMKAL, I =F ) T, 62

(2), pp5~12, {bET AL

7) Wilson, B. W., (1965), Numerical prediction of ocean waves in the North Atlantic for December,
1959, Dtsch. Hydrogr. Z., 18, 114-130, doi:10.1007/BF02333333.
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HE BN AR IESOAD ¥ AL = H5 vt o 1l &
Measurement of physicochemical properties of SOA derived
from vehicle emissions.

s e . B SEAE R B 6 I N [E L BR BT O JE AT -
BRE U A7 - EEMNIE L Z —
BHoEE )
T — BT AHRD SOA Z RIS 5 72012, KT ¢ —B/LVHEOEARENEALE

SChAEBEICBWTEE SN T 1 Y L ObFRRS ORI ET — & % K150
—WAK= T vy Ll TIRAEKEET v YL SOA DA T v Y ISkt 5 F R &
1T-o72,

G

I T _E3BTITIZ & 2 ) IR RE PR a2 B R A 2 i CIIE A 1T o 7o, MEARZEAIE, IS
PESEERA BV | BT INIRER & T 2 55 SERAEAR L, X HICEEEKICERE
LCHEBREOEZERR S D, Z OSSO, FEBEDILN > TS, mEEflic
(Tt EFTEARZE L TR Y, OO RIS E BRI ET A R L e
B NRR S D,

ZO/NBIZA AR -2 T v Y VE RS ATER (SP-AMS) ZRkiE L. PML. 0 DL D
Featl 21T o 72, WIERERIIEEERAE L2 0 Th D03, AERIL 2016 FEFDL TR %
BN AMS DF—2DHH, AT a Y V0N xS L, Koo —fThsd
Positive Matrix Factorization (PMF) fEAT%1T->7=. fiBHTIL PMF Evaluation Tool
(ver. 2.08D) (Ulbrich et al., 2009) (2L ViT~-7z, ARWFFETIENTH%E 6 & Liz,

WFERER. BE

B 1IN SRTFORE S F5OANEB 2 7~T, WO HNES) Y —2 BEF
DOFRAEPCHE ., DR EICE O NIZEEAY ML E OB, thoiGYE ik
L OMBERERZR E D, MEMICHERTF 2R LI, 2 2 CIREEE &R O RITHES<
W, ETRREE E AT MV (HR AX7 hL) O PWF fRFTRESR & b AbE TR L7z, |
T 1 (F1) BLOF4 TN ERERESIREAKTT 7L (LV00A) I8 X UHTsM:
GEFE OA (SVO0A) LRI L7-, ZHbidm/z 44 D COH D\ T m/z 43 D CoHy0" & AHBEAS
W & HR AT L dD PMF FER THR LIV TV DEER RSB Bl L7z, F2 (338
m%m%%m%)k%%bto_hiﬁﬁwk%fﬂﬁMwaé &L RBHERROI 25

ZCOA LIERENTZEHEANT MLV EFBPLTND Z L, COADIEETH S n/z 98 D
%m&®%ﬁ£@k@mf%wﬁ%#@5_k R7AERSEICITBERIE NS FET D 2
LI ENHRTH D, F3, F6IXZNENTAEBE R OKIAKFE (HOA), HOA IZEWEERS
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Bedy (N0A) ERRU7-, ZNHDRFITFHICKREREY =78 HDH 2 L. ZRERMUNS
DIRFRFHZEIRE CTH D Z &, RILKFEOHIETH D n/z 43 O CH; ' R°m/z 55 D CHy',
rBC <> NOx J2JE L FHBEMN @V 2 & DEP OB & AT hL ERRTHEL L T D 2 & 2R HL
& L7z, NOAIZHR AT MV DFERN O ERIRB P ORE T & AR THNWZ L HED
K ONTFR U, Ff2IT Fb &3 A A~ ARBEHDR O F LRI L 72, BB HokOEH &=
AT MV EDOBEPMERC LR T a Y RO EANRY L E TN b e
RT3V AR /2 n/z 57 O GGy h L < I1d CGH0", m/z 60 @ CH,05, m/z 73 D
Calls02 DFHEA - H v, S HIZIEn/z 29 HAEEHIThH -7 GREF S, 2008) Z &AM T
HD, 7272 L, HR A7 R L PWF SR CILREEEDFFER A BT, EROBE NS MLE T
&%, HOA, HOA IZUTVNNOA Z HENHHERHR E T2 &, P FOAE=T 7Y L ~D% 5
13559 32% (HOA:18%, NOA:14%) Td -7z, 7235, HOA <> NOA |I H BB LIS DIl 2 134 ik
BEORELEEN TV L AREMERH 5720, ZoEAITEBHER TS & LI ERE
Ezbhb, —J. SOA DEH %M%(W%N%%SW%J%)T&OEO

KT 4 —BNVHEDOREARPREHNRZERT, o, AFETHY ML, —RAKTT
VLK AT T 0 VDT OEERE VR L o T,

1 SP-AMS 7 — & @ PWF fi#HT OFEFR 2016 4 1-2 H
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HER S AT LAET A EH WYY TIHICE T 2 KK KR O KRS Z SR RY
Study on interannual variations of atmospheric water circulation
in Siberia using earth system model

Bp &8 % WEyE AP ZEBE EHEAE - M AWM KA S TR o

T ®IC

IARY T AEFLE LTt — 7 U7 ALH O BFEFAKEORFELEBL, = — 7 > T A O AR & 5 TelizleR
BOMFFRPEICE o THERMETH S, —FH, EFEOBEKE GO AL Ek EE L ko KI5 I X HERIR b
RZ U D LR DK IC K 0 R&E R8T KTEER ORRELBN R ML STV 5 ATREMED &
5B 21X, Fujinami et al. 2016; Hiyama et al. 2016), L72»L., ZiL 5 OFEEHFESCZE D A B =X L O P
I A+ Th 5, HERIRBRGIZ M 5 fEROBREZE L OFEMCE S IZIL, MAEL S BFER T — L OEIZIT T
72 BEICKREREEL G2 9 2WinBlRICEET 2RELEBDA N = A LEZHETHZ L HHEETH D,

BEEEE

ABFTEIE, RIREBOFERTFRICH N DN TW D RURMER S 2T AT NV EROFEREZMNT2—F T
AR D> [ /K T DRRAEZS B RFIE A G~ T AR D HIERIE AL AR KR 703 2~ U 7 I D 2R K B DR AR
BN 52 DB EHLNIT L2 AL T2,

WG s

ARFZE TlE ., KAEZBOFR PRI AN SN TV D 16 DXMEMER S 2T AF T /I X 5 iBEO KRS
BERT — X i 5, £io, BT /VONHBEMEET 5 RiEFEMEL RS 5720, WEEE (SST) <
WK OBAE A 5- 2 - RRKIBEBRET NV OT — X %, fESTHIRIL 1979 4025 2008 2 TH 5,

BT IR EIRBIEN I D720, BETNT —H & 2°X2°OfRBIEIC B U 21T > 72, %FET VI
ONT, IRY T AL E Lima—T U7 dEERIC BT 5 EF LYK ET — 22 EOF itz H L. #4E
FENOFEE— RORFZEREELZ I Lz, T L0 AL 32D EOF E— ROZEM/RZ — 2k LY T A
Z—fpir e NT 7 —7 L &7 — T DO RKIEER D ZEM /X Z — o ORI K AL O B DO TR
i1 72,

FFERER

REAEEE, = — 7 o7 ALifIc BT 2 ERBKBEORFEAB O FEE— REMHT 572910, FET /LIZONT
EOF fi#ffr % Fhi U 7=, EEESR ONT-KTT LD AL 350D EOF £— ROZE/ A — 0 ORI LT
TAB =0T (U — R{E) AL, ZlAY — OB E R IV —T b E T o, TORREK 1
WCRT Y, 7 T AX =G ORERING, INV—T %2 RKREL 4DOTN—T1205F, REEIZZFDAL4H>DO T NV—T
DOHNEG ., 250D 7 N—TF Z RN T 21T - 12,

1 DHDO 7 V—7® EOF " —  OFEIE, XY THRENOEHICED S 7 AR L EThD,
EOF @ 2 a7 RS & 850hPa D A RT v ¥ /LD RIFREL D LB 2. 2D NA—TF D% D
EOF <% —12if, ¥R 7T HRAAEDIRGKEMEBERDZBER L TWD Z e hbholc, £z, 2O N—7
?D EOF /% — o RGMEER OFF#%1X. Fujinami et al. (2016) EOF1 IZEEEL T2 LD TH -7,

H 9 1207 N—70 EOF RF — U OFEIL, R RYTIZEDY T FL0bd & ThH(X2), BIfRT
D REIGERG DR E AR FER, 207NV —T13 2R THOEPG X A R — V)7 IG5 52 8 & BEE L |
Fujinami et al. (2016)?> EOF2 & HAL4 2% 5 &~ L7=(X 3),
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o)

16 ORMEMER S AT AETNANLELND 2—TF T EORKEORELE O EEE— Nk, BT —
ZNOR LN OREEEROFEE— NZHEL TWe, £72, ZOFEE— NIRRT 2 KBRS ORI
SONTH, ZLOETATHRNOBTHEELTW, L, 2 2OZ AV —TFZ&ENn% EOF O%53R%
Fujinami et al. (2016) DFER L LD L/NEhodz, 2D LD, BT VORELRENIEIR & FELl U 7= R4
ZHON, TOREITBRE D LN EEI LD,

M1 BEFNVDO EOF1~EOF3 DZEfN_Z — L 2TIZH LTI FREZ—SETonERETTT v
rFa /5 a, REBIZTETF NS : EOF OB 277,

K 2 Z27RFZ—GIICXoTIN—FILENT-ET LD B3 K2ITLkoTRENTIN—TD EOF DX TR

EOF OZEfi &2 — v WIRYTICEDY T FAE L DTN 5L 850hPa D ART v ¥ IVEREDHIIBREO LM (&

—7, BETNORDOERICESRERT, B, BT —I3MHNAEEEEZTT B 99%., #:95%,
EER  AORRFRE. BER  EORBERE,), T/ :
FGO;&ITJS-gZ XF—Z BRI TERDP ST DITRTZ N
TR,

51 FHSCHR

Fujinami, H., Yasunari, T. and Watanabe, T. (2016), Trend and interannual variation in summer
precipitation in eastern Siberia in recent decades. Int. J. Climatol., 36: 355—-368. d01:10.1002/joc.4352
Hiyama, T., H. Fujinami, H. Kanamori, T. Ishige, and K. Oshima (2016), Recent interdecadal changes in
the interannual variability of precipitation and atmospheric circulation over northern Eurasia,
Environmental Research Letters, 11(6), 065001, doi:10.1088/1748-9326/11/6/065001.

AR IEHR
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Interannual variations and interaction between vegetation and hydroclimatology in the Eurasia

SnARAN R [E ST ZEBR JE 1R A\ HECEAT 78RR JE AR AR - AUMER LA B S0t stk 2 —

(w52 B 8]

FER B OREARC TR 7 D72 D MR i BRI, B DK SR IRl - S B I TR OV o & | R — e A BA/E AL
T, bR D O KIS B A 5.2 TWD, FRIZ, 2—F 3T KEEO R YT BTV E DRI €0 Hilsk
Tl K& — R AAE NI THLEfRR I TVD (AT, 2014), il x i3, AZF 0L K IEHERE) (NAO) 12X
LT EFEO YT OIESULREAFEENDVDS 1 DT 7 %H DT ERHRESI TS (Wang et al. 2004) , ZODJF
NEIASBATE DS, B D /K SR R - S RTHAE DA D KA TR B L . Uiz O AL RKUTEEL TOD AT B 5,
Fo. AFERK DK ITE RO E D AT E OXUELZFLIEL CTHZEOL T IO H I BL TWDHILENR
A ZAI TS (Suzuki et al., 2016) . /KIEBR-CREAE L BRI O K SCEUER - MRS RAF SN AHZ & CREBES AL, R
7 BNED S TIRERL TWHEE X B, BkITH &ix. AR T ThHHRKELEBLEHIZ, MITID A KL
BROGEIHL, SOITHERE DAL > TRIESILEFRFIZ, JEERPARBUIREEET D, ZZTAR
BFZECIE, & — BEf K SCR - — A O EAEROfEAE D 10 FREOEBIONIEE B E T2, fEPTxI5RE
T AR A — ik, B8R T — 208 BT — 2B FRFELTND 2000 FLUIEE T GiE 3%, BRI, Bl
HBL T — & | 22O R 7 — 2 KOS Al e NI O R AR B PR B (R AR FR AT, BEEAS TR, A A~ R &) &
IKETEE B O AT LAKIEERLRMEL OREI727 7 02 ORIRORELETNZ OV TG 5, EHIT, U TRES
L OBIHIBLANC FE S SREET — 212 &> CL iR B O 2 ST SW Th ata N2 5.

[HENE]

BB T — % | fRT —4 (MODIS, ALOS2 X2 GRACE 72&) 2°5, AR B0 /K SCEUE IR 1 D FR A fh H L.
=TT KA — /L COM BB OWTHHTT D, LT, MR LA YTEBIOM BEAEMAB LT 5, <6
(2 RO AAE R % BB T — 2 IS EMREEAAT, BH ST A—Z ORI T DR DR
MAEFEREBLET D,

(BroEdtE]
2016 FEEDRERITIE DX KT —H A AT L A LK SRR K F O AR IZ W TEIT—IEAD
HRAMETD,

[EIF—FRicLrE RZ#]
A oFEERR M T O, Z OB Z LI TIRT,
(DANEAYV Hra—)b (G BRRFEREAHIIER - REERE) T8 a1 DR R O [T &R 5 b i s
(2R3 /K SURUB S HIBFE )

WEAEE DI FEFFEF T D A D EORATEROH T, BK T AT LITHONWT, Bk RIZT TIHES, Z ORI E LM E
DEACIZDOUWTRR AR DM EN DD LR ANHN T, Z DA TR ORI DOV TIRfT 21T > 7P 7EL L THRD T L
RS BRAREEFTIE, O _E TR FER K IARMHI TE DS, KB ORELL T EFIRO 7 235
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) HH - (TERFERE)E— N> U 5224 —) [Recent changes in terrestrial CO2 fluxes in Siberia by
multiple bottom—up and top—down estimations |

REAEIZ 32 Z R IR RIS D SR HE B (2 B L C L RIS R $ 3> oai iR ks sz, (1) BUGBIICL L7 Ty
AT — RS SRR E LD IISHEE DRL T, 77— 2y MNE2000 — 20 1 54 L TO 154 AT HE T
0%, (2) AR (NDVD Kb rmn” LRk dE L TRt D CREGIEHE 37 a7 L300t : Sun-
Induced Fluorescence, SIF) & VN2 5 AN B RIS LD IRV GSERIN EOHEE AR THD, (3) BT VO AL
WD T —ARITICE DL AERER " IRILIR BN ST L > T AL R IR FEEE N, WD "B IR R ORI
DEBAL TR INRELIIENAHE TN T REZ
(3) S 2t (R FPRFB/EWE IR TR AR D 7Kk Jrk B8 ) (FaL D 3L review (245
HER) |

Remote Sensing & Nature Geoscience M2ARKDFH LT, Vo RIB O KIGERE B DL 2—2#E Li-, by
NZ OUAE DRI 2 7R 9 EREIZ DWW T I ERE 2N O 5530 T LD S/ D I8 B IR THER - i/ L TOB kK
F-& VURTOWERRIC EY T —F IV ANRY T DIEED, K b2, iz R L >>H % I REEZ TR {H
L7z,

(4) $nAFN B (HEFEAT 72 B SE RS A LR BT Ehie S0P JE o & —) THEMIS D K A BR |

SHEEOEERBERFEREL TRILOWNEIZOWTIE LS, SbIC, 5% ED TOSFEDHEITIZ DWW Caki
U YU RZIATINA TEASZ & 0 | FEKITR BEARAT B L B AT 21T > TV EiTe o Tz,
[(FFEEDEERERUE]

AbHmRRE Btk D) 8 FIDMEFEZ 5 5> R T (LLT THERY RT3 &) 2t R LU T, 28T — 2 LhEm
FHRAT T — 5 DRGEHRITZAT S T2AER . HOKIRD 15 £ TH 2° C ERLTWHIEEMBNIILI, R
T IR LD IR DR NTH B B3 Auhife a2 1 IR T E B OIRBEL ] AETTL TWD T LATR LI TDRL
RTHD, £, IRBRLITHE TR R T SO ZFE AR AMEINL | K 15 F ] T/KO RS T 2em (79 1,106
8 ) ORI Z G [ SEIL TODZELHFETIHBNI LIz, — 75, AR L5341 O S22 ALK | 25t G & LT fi#
BB KA L DOFFAEDS KEER-PIRBRAL DI AR AN L CHD L2 BN LT,

SKARFEIT, BT — 2 EM AT L, ALK SCRIE R T O BEAERNC DWW TT =20k oA 2 10— g it
| BT IERE N2 LD L DR RFER ZAF AL S L TT Mtk HeRd L 72,

FRRFEER

Suzuki, K.; Matsuo, K.; Yamazaki, D.; Ichii, K.; lijima, Y.; Papa, F.; Yanagi, Y.; Hiyama, T. Hydrological Variability
and Changes in the Arctic Circumpolar Tundra and the Three Largest Pan—Arctic River Basins from 2002 to 2016.
Remote Sens. 2018, 10, 402.

TL AV — R EOAAIL 15 TR 2° C LA ~TEFORBE RO A AT~

FL AR ) H BT . RRCETR . RR AT L B SETR  SURCET R L SR SR JERA e & R R SRR SRR
ELTHY EiFeng,
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Statistical analysis of WLFs and investigate
particle acceleration mechanism in solar flare

I i 2% . B R R - U ERVE R R

TAEIET LT I RBLE T OFABESCTIEA 1 = X LT Lo T,
COHRBHRT VT ORAEFLEERD XL, BrIXOO THREBE O AT - B EimEE
SO |t T — & % AW THEHI R 2 D T E 1o, KT 21T 5 12dhHT=> T, 4
HRKFFEHMERBREMIEHT O (OO THA = A ¥ —@4 &) & [CIDAS v 27
L) 2R L7z, TOOT) /SOT I ZBHIERE 2R 5 TH Y . AEEOE BRI
THELTWDLAREMEDLH D72, SDO (Solar Dynamics Observatory) ##> HMI
(Helioseismic and Magnetic Imager) @ AJ#iiEHi /N K6 W THT 28D 7=,

TOOT7Z LT AZar70p Xy, TOoT) /SOT O afERE/ N R TSz M
7 ZAULEOTZ U7X, 2016 4E2 AETTI01HH Y, D H HLABKOEIEAHE SR
AT LT A2 R (WLF) (%49 6], [0 T /SOT - SDO/HMI &6 5 T HE
DN R SN T-IEAEET7 LT A X b (NWL) X526 Tdh -7z,

EFEo 101 Bl TODOT) BEXEBIHIT —2%2 AT, B 7L T ORAESFEERD DT
DOKEEHENT 2D T-, 3. WLF & NWL © 7 L 7 ki 2 31 ~7= & = A, WLF Offk
BERF 2 NWL & e _TH S MNZEWNZ E N ho 72, IRICWLF & NWL O LTIy
VAV —DBRER T A, WLF X NWL XDIEEAEL, Z3uial AT 3 — A0 NS ME]|H
W7, ZORREY, WLF ONEE ORI E NWL KRN EARIBEN-@, RIZ, Znb
DARUMIBITH7LTURL (SDO/AIA 1600 A) DH A X LVARRIFERE, 7L T VR FOH
ERBEIGIRE IZ DWW TR EZA, TL T IR A RIIKG 7L 7 O EIEIE L TEY., Y
R THIFEBEIT WLE 05 23 ME M2 A7, F72, ERESS TR 1X WLF & NWL CFRrlZiE
WL BERBEIS TR 1 30 D AL OF IR BEL TORNZEN 53Tz,

FATIFEED . BENTL 713 X e BFHBIL T e mBL T H728 , RHESST
BOTF =2 OBEMELH -, EfLo 101 FIOBHEIA b5 27 HlOARU RN
RHESSI % 50keV LA Eoofili X #a-ff> CTRIHIS Tz, 2055 WLF 1 17 #iil, NWL /X
10 Bl TH - 7=,

H7 LT OB HEXBOBRTINF —EH_2LZA FEH)TNWL LD WLF O 553K
TNZEN oz, Fo BIRIENE X OB X — L KBET7 LT ORI 2 iz L=
LZA, WLF & NWL ORIZEESR MBS DT LRS-, ZOREFIE, BALREM 24 720 ok
B OFEA R (impulsivity) 2N H B2 R AET DRMEO O E DT> TWNDH T EERL
TWD, L LD RITHERFER 1 OB w3 e LTRE LT,
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H 567217 C7e< | Impulsivity & CME EDOBIRMEIZ DWW THRREE{ T 72, BFEMTILT
RSP A FERSIL TS CME O34 1, impulsivity EDOBIRIZ RO/ -7-03, K7L
7 OHFEE R RFE L O BARMEN AT,

22 3Lk
(1) Watanabe, K., S. Masuda, and T. Segawa, Solar Physics, 279, 317-322, 2012.

https://hinode.isee.nagoya-u.ac.jp/flare_catalogue/

(2) Shibata and Yokoyama, ApJ, 526, L49-L.52, 1999.
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Analysis of fluorescent aerosol particles in the marine atmos
phere
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Characterization of gas-particle partitioning based on atmospheric observation of
particulate total organic nitrates

[FE B ] xHEEICBIT A EER T VAERBREDO —> LT, MR EAEILED
VOC DORZTTHNEDENEED “IRERST7 2 L SOA DA, TR H S TnA,
FRIC, RO R AR SVOC DOFEAIEIE S MELL > Tvd, EHERLY NOX (NO,
NO;) & VOC Dbtz CRHIE A O3 OAERMGEFR) IZIBWNT, O3 ERIFFHZAERTLH
BEREIA%E organic nitrates (ONs, RONO,) XEZi72 SVOC O—FlL/p0H557D, EDITA—
KAy B BT DA FE AN ] R T D, VOC X RAFIENAEAE L, B ST Hr i L o5
RN 72BN IR XN EECh D, F72, ONs ARFrEDEIS L2 VOC IXRDAL TS, [RIFE
(2, ZIRART D0 AR RLFIRD ONs & 24T RIS T I L HMEFE LR #E T D, LA
FOZEns TRART DT AR B TARD ONs % A E U< MEEMICEFERIE T 5
ONs 2&HIEIX, =7 1YL (SOA) FHI D=0 I A EFK Th D, MFIEAEFITINETIC, X
kY ZZEIZL->D, ONs 75 NO, ~DEMRAHZ: TD LL—F —Fil#otik NO, &t
(LIF-NOy) A& 7= ONs 2 TD/LIF-ONs OFE4E, &R T =2—4%— CD %
FIN TR 4R A B 4 B ONs(p) HIE5% CD/TD/LIF-ONs(p) DFEH, #1778~ TE7-2,

72720, LIF BRSSO TR L 2SFRREE 7o o QU Tosh | ZRE TORIRIZEYFrE
TAWENFT 7 ME NO, FF (CAPS-NO,) & H\ TRt 72 ONs 42 &7l TD/CAPS-ONs
% FEBLIY, TR O HERIFFZEClL, CD & TDICAPS-ONs A&t YL BN e
FEZRRI A1k ONs 43} CD/TD/CAPS-ONs(p) ZFHLL ., #Hizks K& TD ONs(p) HlE
ABRICPRERL T, BB O EMMEARIEL-Y, T2 TABISETIE, ONs(p) BLHIEFIOLRLA
PSS EREE OO AT A — Ry B PE O Bl BN OMGEE 4T 70577,

(FgeD JrikefE R B ER] AIEMEEL IR R T =2 —4 — CD X, EHHE IVt
R R DBLE NERBT DM SRR LT, 22 THENL RO REVENE K Z VT
BLT-W B CD ##:H L7, CD/TD/CAPS-ONs(p) # ZMH WT, B fg H K%
FTiIRFXr o N2 ERFRT)IICEBNT, # MR8 4 KK OB %2 201743
H24H ~4H 10H . 4H20H ~6A6H .6H30H ~8H 16H (% ~*114H [#)
IZE i L7z, ONs OHA—Ki B 2Rk +5720, A E o CD i - A~
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WA 3 o IcUI D 2. CD @l B ISk Ik ONs(p) %#.CD R i@
W RE S AR ERL AR DA B RS R O F1 ONs(g+p) . & AIZHIE L7z,
ZORE R R N R IS8 2 Ak e LR W Ich 72208 e W E ISR B L
AKEBEOFEHMEZMR Lz, BLAK X EZH VT ONs(p) & ONs(g+p) @
BT Z2EE LA B 2K oA M oB G EROMEENS, 4 [
BB LR ABICHITOH B M8 E O T A=k 5 Bl 34
6 % ool (M), KMERFEH T THATLILEZA, 0 B ITH M
11 %, H"H 4 % &720,  ONs X H " X0b& M Ik +ICWR VA FhDE &
D WIENREINT, ZHOLTEBHOBERZELI N, MFIEE RH I2Xo
TTF —XZ55 T L7225, RH <60 %, 60 % < RH <80 %, RH > 80 %
DHA—FL B IZZENZEN 5 %, 5%, 8% L7220, ONs DKL 1 ~D %y
B 25K % 18 B ISR fF L CW AR BE M AR LT=,

051 — (% (0107, 051) )
— (B (0.037, 0.24) )
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Evaluation of the velocity analysis using single IPS antenna system

MNSEE SZHEXF

EE

IPS ARG EGH T & 5K b 5 7 VRIS IZAH B #AT1:(CCRF) & spectrum fitting (SP) #7345, CCRF £ THHN5
FEME(Voope ) 1 BIRR 2 12DV AT T 5 KEGEGEE V2 OB 22 DI E T SN0 Th D, =
D728 CCRF £ TR LN L Ml MO ML IR E L VB D, —J7 SPIETHRLNOHE MV, )IZ, BT
BONTART IV E S IS EEDHE TH 5 D T CCRF IED X7 HMRE T (2 LD/ A T A B 521 TR,
LU FERRD SPIEIIMAT L% 1T D72 — R RS E O KIS IRE T V& WD T2 — RIS 2R E LT=Z &1
TR 2-AT 2% > TNV,

Veere &V, DENE DD CT I TRIGEUE &% R 8D 2 FIRIC OV TR 21T - T& 7z, 2016 FEETOHFETIL,
Vore THWD CT ST CAD T — & Z BTV RSB IFER, [V 2be2 77— IEITEAL TV epe
RN Y6 RS TOR EERE 2 BB TE D03, REGEBIHI O Lol EEHEE MM AR L &IV, & V5 B 3
FEDSHEDITID | LWVORERETZ, D% CTITEE A IR T 2IICW B UIRHER, Vogpe THV IETHLAR
TEENZ BIR72 IR T A E A 1D ENTED IS5,

CT fENTIEDOFAM T, KBS EhERFE ) TR B o0 KI5 RS &2 KGR T L EL CENEND CT ETREHK
b5 S &SN T LA L O EFH CEHITIToT,

1. BHT—Z D%
T VKGR TR AE TIPS B2 32 —RLAXRI ML E CCRF Kb D,

fi= (56 {_ﬁiawﬂwz} exp i w:;:ni':ﬁ)'f} dzdq, W
Uty = [P (FlexpliZaft)df (2)

Veere 1Z20D CCRF DX A LT 7 I0KD D, SPIETIE, ARZMVZER#IEITS 5 (y =1), power law index «
=17 ACREEL, SHICHM EO KBRSV (2) 15 2 1KDT—BEEEL T best DARIMLT 40T 12
7 O IHBEZ iteration TR ZHABIIEV, &35,

2. CTfi#4f e 2
CT fRATORHe AT R KBS (F ¥ o \
J) B Reb R model A |(FHHEM) %2 58 Ty
BAZLThHD, B AT T RESHE S D gl |
model KGR CELHIZL 2L —RLAXI LT \ Sl LN

—Z (FWAMA) 2B, T D, ZOART MLV T8
W7 =20 SP g LIRIC 51k (—ARKEG R T A /

NINVT 4T 42 7) T JE (simulated) 23Rk |
Do ZD I THE B FE (simulated) 2 &3 2 e

WML LE(CT)L T CT #T model KFGE%Z  f& 7 o
BEIET5, ATy T EIES7Z model AT . - i
KGR TR EEBIIZ simulate L CARI ML (F il

. T

[E]ﬁ)i&?*&)\ %QX%‘)7OEIEIL7OH"ZXVC‘@§ \ model simulate
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(simulated)Z =R, BLUANEEME S L L T CT 1T model KEAZ FIUEIET D, 2O A% 5[#0) K L&
FEFIZED, 2016 FENHOW B AL, 28 B LIEOA XL —a THEH— AT v 7 LRI — K G g &
HAWHZETHS,

3. R
KEGEr R B I OVEE #0287 VA2 T KGR U THYY, CTTHEBIVZ KI5 R R 78 B & O FH B 251~
TAERAE LI FIORT,

EB - KIEBM O KRS, TB : KBS o KBRS, TRREF L, AR
V,, EVegre EIIVZRZNGD CT iR,

Vecre &RV ToRER VSp & TR
q{j T B B
J >‘ 400
ERFAI oD KI5 RS TE BN 0D A VR 3 FRER ) 0D A VR 3 TE BN 0D A5 VR 3

REENIZE T VKB O, fithhid CT CTRO S iz KGR OEE,

Vsp Vcerr
KB&EE F#iEE EEHA 2 S
HHE1EREME 0.97 0.83 0.97 0.83
EREH | Vsp=0.97 X VmdI +0 | Vsp=0.92 X VmdI + 48 Veore=0.92 X Vmdl + 48 Veore=1.00 X Vmdl + 11
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Analysis of water vapor origin around Bangladesh by using
stable water isotopes
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Development of greenhouse gas observation system in the atmosphere
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Study of collisionless shocks propagating into high-beta plasma
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Variations in the D-region ionosphere after earthquakes using LF transmi
tter signals
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Trend of the atmospheric trace species
observed with Fourier transform spectrometer
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Development of massively parallel computing framework for
fluid simulation of space plasma
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Study of the effect of solar activity to the
cloud formation process
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An electron temperature measurement technique
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Investigation of the EUV/UV spectrum during the flares through the simulation and observation

Kyoung-Sun Lee, National Astronomical Observatory of Japan, Solar Science Observatory

In order to understand the whole spectrum properties during the flare with its different
characteristics, statistical investigation of the flare properties is needed. In this research topic, we
have planned to investigate the trend of the whole EUV spectrum properties during the flare with the
flares’ strength, duration, and size of their source region. For this, our original plan was as below. First,
we use the 1D MHD simulation to produce the flaring loop with the different characteristic of flares.
Second, we synthesize the EUV spectrum using the simulated results, density, and temperature with
CHIANTI atomic database. Third, we compare the results with the observations, such as, Hinode/EIS or
recent launched satellite, SDO/EVE. This part was performed by Dr. Watanabe Kyoko and her student
(Nishimoto). Then, | investigated the relationship of the evaporation flows and the low atmospheric
response statistically.

Purpose: If we could investigate the plasma dynamics in the flaring region and their response in

whole EUV and continuum spectrum in multi-wavelength, it would give a clue for
understanding how the energy transported and how the plasma response to the
transported energy. So far, several case studies showed there are some plausible
energy transport process, such as, electron beam or thermal conduction or Alfven
waves. For understanding the process depending on the different flares (which shown
the different characteristics), we have investigated the plasma dynamics and the low
atmospheric heating signature statistically.

Method
- Collecting flare events observed by EUV-UV spectroscopy

We made a list of 60 flare events, which were observed by IRIS (Interface region imaging
spectrograph). Especially, IRIS has UV spectra through chromospheric, and coronal (flaring), such
as, Mg 1], Si IV, and Fe XXI. We have examined the velocity structures in those spectra and heating
siganturues.

- Investigation of the plasma dynamics in flares

From the spectroscopic observations, we can examine the plasma dynamics from measuring the
Doppler shift of the spectra, which were formed in different temperatures. We measured the
Doppler shift from Si IV and Fe XXI using IRIS flare observations by multi-gaussian fitting for the
spectra.

- Investigation of the low atmospheric heating signatures

For checking the low atmospheric heating, we investigated the location and timing of WL flare in
continuum and Mg II triplet emission.

- WL flares: We examined WL flare existence using the SDO/HMI and Hinode/SOT
continuum images.

- Mg II triplet emissions: Pereira et al. (2015) suggested that Mg II triplet absorption
becomes emission when the low atmosphere is heated. Then, we investigated the
spectral changes of Mg Il triplet during flares.

Then, we compare those datasets for understanding the relationship of flare plasma
dynamics and low atmospheric heating process.
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- Collaborative research: The original plan of the collaborative research has been done by mostly
Dr. Watanabe Kyoko and her student using the Dr. Imada’s simulation code. I've mainly
investigated the research topic mentioned above. For this research, I've collaborated with Dr.
Imada in Nagoya University, and Watanabe Kyoko in National Defense Academy of Japan. For the
discussion, I visited Nagoya University in February.

Results
- We found that when the flare occurs, there are some strong flows in Fe XXI, Si IV (typically, blue shift
in Fe XXI, red shift in Si IV) along the flare ribbon or flaring loop footpoints
- Mg II triplet mostly becomes emission during flares along the flare ribbons and footpoints of
the flaring loop region, which is correlated with the dynamic region spatially and
temporally.
— WL continuum also enhanced during several flares (17 flares), but not in all the flares.
Still, we are investigating this topic, and plan to examine the HXR data to check the energy
deposition from the HXR (or non-thermally accelerated electrons).

* List of the presentations and papers related to this research

- Presentations (Title / Author / Conference / Year)
1. "Spectroscopic and stereoscopic observation of a loop-top source of an M1.3 limb solar flare" (E-
poster) / Kyoung-Sun Lee, Hirohisa Hara, Shinsuke Imada, and Kyoko Watanabe / Hinode 11/ 2017 May

2. "Multi-Wavelength Spectroscopic Observations of a White Light Flare Produced Directly by Non-
thermal Electrons™ (poster) / Kyoung-Sun Lee, Shinsuke Imada, Kyoko Watanabe, Yumi Bamba, and
David H. Brooks / SPD 2017 / 2017 July

3. "IRIS observation for the flares occurred at the AR 12297 during 2015 March 9-15" / Kyoung-Sun Lee
/ Daiwa workshop / 2017 August

4. "Spectroscopic and stereoscopic observation of a loop-top source of an M1.3 limb solar flare" (oral) /
Kyoung-Sun Lee, Hirohisa Hara, Shinsuke Imada, Kyoko Watanabe, and Anand D. Joshi / ISEST 2017 /
2017 September

5. "Spectroscopic observation of a loop-top source of an M1.3 limb solar flare™ (poster) / Kyoung-Sun
Lee, Hirohisa Hara, Shinsuke Imada, Kyoko Watanabe, and Anand D. Joshi / APSPM 2017 / 2017
November

6. “Statistical analysis of observational data for total solar flare spectra” / Shohei Nishimoto, Kyoko
Watanabe, Shinsuke Imada, Tomoko Kawate and Kyoung-Sun Lee /JPGU 2017 /2017 May

- Papers (Title / Author / Journal / Year)

1. "Study on Precursor Activity of the X1.6 Flare in the Great AR 12192 with SDO, IRIS, and Hinode" /
Bamba Yumi, Kyoung-Sun Lee, Shinsuke Imada, and Kanya Kusano / ApJ 840, 116 / 2017

2. "Plasma Evolution within an Erupting Coronal Cavity" / David M. Long, Louise K. Harra, Sarah A.
Matthews, Harry P. Warren, Kyoung-Sun Lee, George A. Doschek, Hirohisa Hara, and Jack M. Jenkins /
ApJ, 855, 74 /2018
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Long—term observation of atmospheric trace gas species at re
mote area
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Study of the heliospheric structure and dynamic phenomena
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Study of aerosol-cloud interactions using aircraft and numerical modeling
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Lidar observations of aerosols and clouds at Rikubetsu
observatory as the validation for GOSAT
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Study on propagation of solar transients in interplanetary space
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Development of neutral particle mass spectrometers
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Data analyses on medium-energy charged particle sensors
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3D observations of polar cap ionosphere with radar and optics
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Variability in Marine Biogeochemistry caused by Meteorological event
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Marine—-field Tests of an Experimental Sea—-Spray Spectrometer Probe
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Derivation and verification of plasma temperature in the D- and E-
regions
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Optimization of high precision radiocarbon analysis for seawater sample by precipitation method
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using Radiative Transfer Model and its Applications

KEFE KRETRXEWMEL X —T7T — 2L

AT, BLEKXKEHEOEFDLVESERVNIET —HXYORKRETH D E
ﬁﬂﬁm@ BUT —HE2FEHL, 2 - 2—n0 VY IViBEOGE MR
% OWTIHERT — % &Ml PRICEYTICFEELIETTREEOIM

’%?ét@@%%%ﬁﬁ%®f%éoKiﬁ@ﬁ%ﬂ%wfﬁ\
Brzers . M., BRI ESOEMICE T K EFEE TH 5 EH O EIE
@t@@fuﬁ&%%%%ﬁoto

ZioHEFBEICIBWVWTIH, BRICEIA2MMEBA, v—mr X —HXIZ L5
ERESEBN, AT DA TERREINS > TWVDIR, 2o idmEM
nERESEDLILENRNECTCHY  MBLEICBTA2E®RLZ LW, — T,
HEBANITEE>»r o mMRERRZATRETCLL ZERFEADOD—2TH D
L OO, EZENLOBUTHLDIND I FEOERMNEM L TV LN
(ZE>) BT 2P RETCHL, -, BETHRT — X
EFEHOTH - HTICASTEOLLIN, FTHEERNEGEITND, Z 0D
O, JRmEE XY —TIE, TR XL OFEDVEUMT — X %
HWYIWCHAGDLDE TEROHBMEZITOFEFEMR 0 ¥ 7 2B L W
%,

RK7um X7 NhTCHEHEENPLRZAFEWERNRFLELTCVWSE D, £
BEOTICENHFETLIEHA IR (HELPLIIHREDARATRE) &
AN, AHRIEA M ERANRN RO RE, KBTI RANN S RO
HEREZAMHBA T2 LD TEEHOHB 21TV, BHE TR T —
ZORME - WBEEZMK T2 TCHEBINTETEBERRIENE D O
HEZEZAITO Z DMKk I o T,

AR FEIZOWTIZ, A FERFTFHEMEKREREM LT ICE W THEK30
F£3H 12 ~13H T CTirbhn7z TGSMaPB L O E ¥ I =2 L — X
ARIFRES] OB THEEEIT-> TV DH,

163



SYNOP - SHIPE &8 = & % T4
SHEEAR] 201s55FsH 18~2016878 318
SFilist @R AR 207 N-507 N, 120 E-150° E

Bk
P EoE:

2 Lwba 27= FOfFO-FA-XO] FREWR T 0H 2t (msni] FRE)

11 7 AR D7 FORNFOA0]

WP = FOA0MN =3 =
SYNOPBE) | SHIPGE) [sYNOPPE) | SHIPGE)
HiEE 12416 1318 12999 976
{FO-5H)/|FO+FX+HD-5 FHE 969 88 1476 41

Alw-237 | o329 0.314 0.349 0.426

A7 A7 1.094 1.284 1.295 1122

SYNOPEERRIIZ KA 5T

ETEHE SRIERARS E: 2016865 10 ~-2016F8H310
#.:2016512 10~ 20175 2 A28
B s 1 ATE 20172 A2
FilHRAR 207 N-50° N, 120 E-1507 E

A b b3 27 = FOFO-RR0) RER T AT I (MsMFIRRR)
144 F R 3 DT PO FD4HO) SYNOP
AEAREE = [FO-HN)MN = ®
EEfRLL B = P FO4FN) =
RL % = X0 HEEER E3 % = %
AHHEE = Fone ELES 2895 4529 2347 4573

O-51] | FO+HFXAX0-5F) EEE 667 122 631 178

FO4FK)

. ALw237| o340 | 0187 | o398 | 0281

VSAFRA2I7| 1.034 1082 1214 1640

T VI BrE o oo Toms oo
BaY | Bl BT e e e

g,n,,,JJau #p ot | mEYin |roenr| | = . .
]r.aL ALt | @imioy |oen| | RHELE 0482 | 0455 | 0407 | 0.366
it M x % ETS 0290 | 0279 | o287 | 0407

— HEYNOF-SHIFH S TR e L VT o FERBRC o0 THHBRAT -
~ELIHR R rroohEAR fr GRVTOORPIRME0n (LA L )
-ERANT ERO i TARRY e B (EXCRadmsons)
-EBFERE (M) s EMFEAEST (BF)

ETHORE e 1 3| P EhEE 0.769 0962 | 0742 | 0947
BEY | WuL S

n:warlﬂ awior | mEne o] | ZEYE 0501 | 0.697 | 0480 | 0.647
kLE

02 [0 | matim: | dwoes oo | | PHELE 0484 | 0.672 | 0.369 0.421

ar I x n ETS 0217 | 0173 | o242 | 0260

CBHR # SYNOP- SHIP AR &1 VBT o BF R o0 T T o
CEISERMRY ~GRVI00REE D GPVIOORFBIE<s0% (LRI

‘AERMT X0 £ TAERY e B (BECESENDOD)

- EAFIAA EM) Fid AMFEIEAES (BF)

164




RfgfiRILAKFEOLT Y U3 THELDZ ) —F—HKLEFEHED
B PEAZ B T 5 bF 5E
Studies on the reactivity of Criegee intermediates generated
from hydrocarbon ozonolysis with organic acids
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(51 3Cmk]
[1] M. A. Khan et al., Environ. Sci.: Processes Impacts, 20, 437-453, 2018.
[2] R.Yajimaet al., J. Phys. Chem. A, 121, 6440-6449, 2017.
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R. Yajima, Y. Sakamoto, S. Inomata, and J. Hirokawa, "Relative reactivity measurements of
stabilized CH,0O0, produced by ethene ozonolysis, toward acetic acid and water vapor using
chemical ionization mass spectrometry”, J. Phys. Chem. A, 121, 6440 — 6449, 2017.
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R. Yajima, Y. Sakamoto, S. Inomata, and J. Hirokawa, "Relative reactivity of stabilized Criegee
intermediate from ethene ozonolysis toward acetic acid and water vapor"”, 33rd Symposium on
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Radiocarbon concentration of dripwaters in caves, Okinawa
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O EREETLREE U THEH STV 5D, FRICEEBFRAMIRL (8%0) XK D880 J5 L ONEMIZIRZ K 5
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UL, A% UC 2V THEREEILEZITIICHTZ-> T, AFOL & L5 FAD UC EELZNIE L,
FIRERRDIRBTFGHFEZRD, HETLH2LENSH D, KRB TIE, MRKEBOEIHEZXISRE L, #
TAROUCREZHATE L, HERWEEITCICHN AR NE I DO EITHI 22BN ET 5,

2. EHENE

FRESIL, BENKEOKEZRTCTEY U I0ETHY . BNITIL.
ZEONNEDFET D, WEFEE, BRREO RO 1 H o TR ZE8E L
(B OBEHS) . A7 RSO UC EEIT- T2, SHEEE. 2FROB
DS DO TR, FKEEHEI DK, L FROR FK - oK, 726 IS FHRE
DO FAKRO UC REZPE LIz, £i=, MARBIZBIT S, AKAHBKORFE
DEBEOIDNBARRZAD UC EEZRD D720, IO B oEMIZAE LT
HRIEER Y, TVa~/VOED UC REZRIE L, 2FREIZBWNT, 8Dk
M THEoOBEIrona% (FOEH : HSN1, &K 246.2mm) @ 150 mm 2>
5 196 mm O] 10 FEHZXF LT, “CRIEZIT/2 -7,

BB RIS N5 ZEFR N O TR SR

3. RLEE

T TR MC R L, Kol CRER 2 HuS & o 2 %o 2 #is) < 90.9 pMC 2> 5 96.5pMC
EVIFRERC LS i ERm L, —J, BERAO 1 HUSOR F/KIL 69.7 pMC SRV MCREZ R L, (A Ui
WTH, il FHIAIZ L > T DCF O#axHMEIZIZIR X 7272035 5 AIREME S RIE S T,

£ D UITh FAR % ENL AT R THIE LSS, 7500-6000 yr BP O Z /R L, AR D 180 umiyr
EH L IEEETHDL I EnNbhrolz, ZORFIE, WEIRGEZIZEAEEERNTZO, EOFREN D EE
FEORENFRETH Y | FREHN /2 B 5 Sz slck v, WREETTE T 012, FEFICHE L
V=L ThHDHESAD, AR BC IR L, BEEL 7= SO TR 1UC % Vv C DCF filIE& 4T -
7% IntCal13 B IE R (B 72 E B L N TV DIEEDORLAD UC BHEfhir) & g9 25 & 1% D 1“C
ZEEARIT IntCall3 fhARICIFIE—B L7z, —FH T, FHENTERIZ T, A% O DCF BT i/l
RABEMMA RO, ZAUE, FEEIC K BEAKEN R U, TEEREEE MK T L7212, Bk Oy {7

167



IR FED T CO E T HREENRKELS R, ZORELE LT, A%D DCF BWhEL ozl tEZD
ZENTEDL, SEEONTAERIT. ZOFALD DCF #HWT, HEREERASIZHTZENTRETHL Z
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REE(EA - fEAT 37 - EYEME - #ifE# ) - Chuan-Chou Shen + Mahjoor Ahmad Lone, 7H#l I Fg KBS DA%
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=, WEA v E, TH (2017 45 1)

Kanako Omine, Ryu Uemura, Kosuke Masaka, Ryuji Asami, Mahjoor Ahmad Lone, Yu-Chen Chou and Chuan-Chou
Shen, A stalagmite-inferred high-resolution hydroclimate record at 6-7.5 ka in Okinawa, Japan, American
Geophysical Union Fall meeting, New Orleans, USA (2017 4~ 12 H)
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Large sparse cloud observations by lidar and cloud particle sondes

I AZ AL Iyifﬁ]'j(%*)( i&fﬁ{ﬁzﬂé%ﬂ
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ARBFFED BB, BRL 7Y (CPS) Y T ET A5 % FIW TR R DY K & {E U E 530 72 2E (Large-Sparse
Cloud, BABE LSC) DAFAERZ DRFEA BN LIS ﬂ“é_kﬂ% LSC 13, R EL — & TITA BB
TELN, FEBHIAZ TIIARBICBH TERWETHS, BFIXTOH T, 74X DIFHINEEIVBIITES,
LSC IR ETH D, LinL., FEH DRERLSNZEOWEFI 22D | LSCIHFTTREDOBL Th D, [RLOR M
(52 BIIARHTHD, T T, CPS ZHAWTERFORIE, HEERE, ﬁ/br(ﬁzﬂ; SFEERIZ M) DERTE ST 2 HE
TET D, SHIZ CPS BN B B E ST AR CTODIZ | iR T —46 HV CPS BLlIleZ Ok A 15,

WS

i BRSO B U ER BR BEAIFZE AT D Rz B BLIIFT 240 s & L, 2018 4E 1 A 20 B 25 HE3 H 18 HAv 23 H, CPS
VT B (RS IZ CPS Z B AT HER) 24772, 1 A OBLANTER O F B T O L E B Z 0358 NI A (R
2SI YK B2 ATREME DN ) DT BRI TEIR o7, 2072, 3 A 18 HD 23 H T CHEBINZIT-7-,
A E b BRI AR A U7, ESZERBEMFSEAT 3 [RBLRIPTIZRR B L TV DT A4 TEBIEIT > T2z,

AETHE A NE OFFIC, TED RIZHE0H LIV LSC 2372, LCS NBEHm DK EEMHEL ., a2
FHTHD0b LIV W BB OFE R 720 Th 2 (12iR) . 7235, LSC 1L HIZR X RWEREDO#HWEEL b
TWBDT, MEEE DRI CPS 115 KIFICHER L7, LinL, o7 BRI 28I TE el o7, M Ol 4
FRNWeDTHHD,

3 H 18 H2 5 20 HIXIFEME R CEBMITES/RVNATE 572, 21 H (HLH) 0 20 BEREATIE, ZHLLL EIZZ2 WK
C CPS BN AT, 22 AARIZREEHICHE S D ATREMEDS T ARSI QU2 7o D HER IS AR EF8a% L Cu iz, 4 [Rlb CPS
BIHNTITERWEESTW T, UL, ZOBRIETA X IZWL O BN A LTZIZO Db LT ER TIA X Z83n L
TNWEW=D T, FoToKLBHINTERNIDE BWEEW CPS VU 7% 22 HD 00:46 (ZHLERUTZ, HLERIRE, A4
DL —H T —EAUIRIEIHBONTEY, ZOEMR FIZETWIR TR T o7,

CPS Vo T OfERIE, PAICKLEE 4.5 15 10km FTEARAUBRENH -T2, 2R LENEIT TRADITEN
FNZHENWE Th o7, 70y 70y 7 TIHMEEE DY 10" fl5/m3 LLUF TRiFZEZY 60 um LLEEHEES -, BE5<
RL Tz LSC b, LAl CPS BH DT IIARE ZFEOMD IV ETITKRZAHNRWO T, BL T TIIMise
HI7LFRAT Clo DT 5 T — H AT DIER IR AR <D,

R T — 2 ATICIE, B AE#T (4 CALIOP L5 #iZEL —4 CloudSat @ 2007 FERi{{& DT —2%& AUz,
CALIOP % CloudSat & [FRI#E T 15 B UL LIZF RICRF LN RIS 2 BUHIL TOD (S 4ED 2 H ECRIBIEIIIZ1T -
TV, T =206 IROGMET X T2 915 7573 500m UL Fdife 355 0% LSC LL7z,

A FERLHEERE < 0.1 (FEWEL CQOVRWIAZESTHT 5, EBICHEOI@E OERHY, £
D FIZLSC BRHDHE AT OFM TR SILD)

B: 1064nm D% HEELSAEL < 10° /m/str (ZOfEIZ CALIOP @ 1064nm DT —X D /A XL, J&iL 532nm D
WETIXZNID /A XL ~UL D E N2 )

C: L—X SR > -15 dBZ (CloudSat CH EIZHIE TE5)
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EIZE T L ATSDO T a2 A KN DZ ETHAETHEBNL D KK DIEH 2L - Hallet-Mossop 7' HEAD3ZH<
WFEMRD$ITIR)IC IR EE LR L TWODDOTIFR D, EEZDDONZ YL EBbND,
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4 il B KR B MU ERBR BEFZE AT D BB BT 2 LS S L, CPS Yo T ET A X ORI Z T T2, ZNH0T —
ZITBLE T B DT80 £ AT L2 SR TR WS, i 5k R 8 % RAIRY | 85 B 3D A RORE R
EHEWE TEZDOT, o Tz LSC NMEHITE=b oL Ebns,

B IIBNAT T BT — X OFEHT TIE, LSC O FITIXi@m A DK E T D7 KL TOKENR LD -
72, LSC 1 1m/s FEETE F 95720, LSC 3% FLTCWDIEFE CTKREEZKEIZEZ COD ARG, 4 %1%
LSC DEFEZL THIZEZ L9 <3528, LSC OAERIHBEORFEOMEH], LSC 2NEATEEIZ KT T H&EIR LSC 258
B HDOKEZMEN T HZEIZLDBE DZELE -T2 LSC WRBRXME G- 2 DB AT~ TVET-U,

72k ARBLPTIXBUI SR RHINTEL TRY, 7146550, lRPZEBRNITTIEEMNT, NEEIC
OOV T BEICE LT U T BIINCS ZAUZE D\ [ERAIZIIRI OB FT A R LTI B B

HLAVRVY,

l

(a) (b)

1 (a) LSC ®HZL - =L HBIMEE, (b) LSC SiBm HID /K ZEN RIS LT-E]E % P(LSC)E P(SC)D
FETEI-72H0 (FEHR) . LSC LK M FEIRCRAL-EI S % P(LSC)E PRD)DOFE TE|>7-H D,
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b= v 7ICBTI2BKOE 2 EBHIT T2 KA & BEmOEH
Roles of atmosphere and land processes on interannual
variation of precipitation over Northern Eurasia
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4. F & 9

FTradN-u T EHBEMTICBIT D2 MESICNL T, #FIEAREE
F— A BIOHEMHIT T — 22 AW, MHBEEHO A EZAICEHET DK
BEoMEHEZIToZ., BRAENEB LEZRICE/M»DH O WKKE
WANEFRELTWDEMHET, MiRiEEho HEALDBZIER 72D &N
MmMolz., LENR->T, EHBOELTEEEZTT V7T E LA —2VHEKDOT
B ORI L DB ARLE OGN T oIE 3 ekt it s B
DFREIZHFHELTWDI EEZLND.

B4 1; *HRIES BI231F % 500hPa [ S AR T v o v L mERES (A m) O8hE

[X]. IEPODIE% (TR B 2 HE L2 BR O R R A T

Rl R JE

Erdenebat, E., and T. Sato, 2017: Intense soil moisture-atmosphere
feedback during high temperature event in 2002 in Northeast
Eurasia. H A& 4% 2017%%7’%( , FLM. (2017.10.30)

Ve il AT, 2017: 4tﬁl~7 YTk T DL KRA- Bﬁﬁ*ﬁfﬂ’ﬁﬂ%—% (i
fo HW1 o K AE B8R 12 B'?J@L’C—. EiZIiﬂ%% R2017THFE MK FE R (A
[ B Juk BB BF g0 0 A% =), AL MR, (2017.10.30)

Erdenebat, E., and T. Sato, 2017: Soil moisture-atmosphere feedbac
k enhances temperature during 2002 heat wave event in Nort
heast Eurasia. Asian Conference on Meteorology 2017, Busan.
(2017.10.23)

Erdenebat, E., and T. Sato, 2017: Abnormal Temperature Events in
Northeastern Eurasia in the Summer of 2002 Under Different
Wave Propagation Patterns. AOGS 14th Annual Meeting, Sin
gapore. (2017.08.09)
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Research of Education on Earth Environments for High School Students
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Study of midlatitude GICs with the magnetosphere-ionosphere current transmission
model
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HEEE - REEHEE ~ERE T RV X — MR SN D Z & &~ T, (Hashimoto et

SLZ al., JGR 2017)
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(d) ORI (5 MHz) Electric Field (LPF) 20031109
T
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<725 AZETIE, By £V Bx MR L, UL, @& e b
12, By IC X D BE SN D ES Ex & OB LV, JEHHIC K 5ENA
HDHN, GIC BBy I IKFTHILERLTND,
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Analysis of ionospheric disturbances associated with volcanic
eruptions
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Estimation on formation speed of natural carbonate concretion
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Measurements of background rates using Quantulus counters located in distant place
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Laser spectroscopic measurements of greenhouse gas fluxes from terrestrial ecosystems
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Metamorphic ages of gneisses in Oki-Dogo Island using CHIME age dating
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Multi-point airglow imaging with high-sensitivity camera system
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Driving mechanisms of polar ionospheric convection during
northward interplanetary magnetic field periods
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Chronological study on the Japanese earth's crust in its infancy
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Spatiotemporal variability of colored dissolved organic matter and primary productivity in the East
China Sea observed by ocean color sensor: Impact of climate change through Changjiang Discharge
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1. Research Obijectives

The East China Sea (ECS) is one of the marginal seas in the sub-tropical region of the northwestern Pacific
Ocean which is largely affected by both human activities and global climate changes. Recent study by Yang et al.
(2015) showed a long-term decline of precipitation and construction of reservoir are responsible for the observed
long-term declines of freshwater and sediment discharged into the ECS through the Yangtze River (Changjiang).
Not only freshwater and sediment, Changjiang also supplies nutrients and organic materials into the ECS. Sediment
(by varying light availability) and nutrient together control primary production (PP) in the ECS and depend on the
area one controlling factor can be more dominant than another.

Many studies (e.g., Hardiman et al., 2018) mentioned that the Changjiang discharge largely affected by climate
change of El Nino/La Nina through precipitation variation. Therefore, there is possibility that global climate change
by varying phytoplankton controlling factors via atmosphere-ocean physical interactions will affect the ECS’s PP.
The objective of this research collaboration is thus to elucidate how the climatic variability by controlling the
variability of terrigenous materials affect the PP in the ECS.

2. Methodology

Ocean color data used include SeaWiFS photosynthetically available radiance (PAR, Einstein m? d?) and
remote sensing reflectance (Rrs, srt) acquired from the OBPG (http://oceancolor.gsfc.nasa.gov/cms). Sea surface
temperature (SST, °C) retrieved by the MODIS Aqua (http://oceancolor.gsfc.nasa.gov/cms) and the AVHRR
(http://podaac.jpl.nasa.gov/AVHRR-Pathfinder) were also used.

Total suspended sediment (TSM pg 1Y) and colored dissolved organic matter absorption coefficient (CDOMa,
m™), a proxy of organic material was estimated by applying the YOC algorithm proposed by Siswanto et al. (2011).
The PP was computed based on Gong and Liu’s (2003) PP model. Phytoplankton biomass indexed by chlorophyll-a
concentration (Chl, mg m) was predicted from Rrs with the use of YOC Chl algorithm. The study also used the
Yangtze River discharge (DIS, m s?) as it controls the resources (light and nutrients) for PP.

3. Results and Discussion

Fig. 1 shows satellite-derived Chl (left panels) and PP (right panels) in different seasons. The spatial patterns
and magnituted of both variables were consistent with Chl and PP in situ observations reported by Gong et al.
(2003). Highest Chl and PP were observed in july (Fig. 1c, g) which were attributed to high nutrient discharged by
the Changjiang peaking also in July. Chl and PP were still relatively high in fall (Fig. 1d, h). Lowest PP over the
western area, especially in December and March (Fig. 1a-b, e-f) and in general over the coastal area were attributed
to high TSM induced by intense vertical mixing. This high TSM reduced light availability than can be used for
photosyntethic process in the water column. The importance of TSM in controlling light availability was also
reflected from the long-term trend data in the western shelf of the ECS (indicated by dashed box in Fig. 2).
Tendency of declining TSM in the wetern part of the box likely imrpoved light availability, as a result, PP has
tended to elevate there, and vice versa in the eastern part of the box.

Besides suspended sediment, the Changjiang discharge also supplies freshwater containing high concentrations
of organic carbon and nutrients. Fig. 3 shows spatial variations of Changjiang-influenced water (hereafter CIW)
characterized by high CDOMa (Fig. 3a, e, i, m), low surface sea salinity (SSS, Fig. 3b, f, j, n), and high PP (Fig. 3c,
g, k, 0) in July for the years 2010, 2009, 2003, and 1998. Years 2003 and 2010 show a wide and further
southeastward expansion of CIW. A filament like intrution of high CDOMa, low SSS, and high PP into the
Kuroshio main axis was however obvious only in the year 2010. Southeastward dispersion of CIW was spatially
limited in the year 2009 which was likely due to low Changjiang discharge. Changjiang discharge is however not
the only factor determining offshore dispersion pattern of CIW. This can be deduced by relatively narrower CIW
offshore dispersion in 1998 (compared to 2003 and 2010) though Changjiang discharge in 1998 was the highest.
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Highest discharge in 1998 was likely associated with ENSO event. Weak northward winds (or strong southward
wind anomaly, Fig. 3p) likely tend to push CIW more onshoreward. The CIW would be transported more
southeastward when northeastward wind anomaly prevails (Chang et al., 2014), as can be expexted in July 2003
and 2010 (Fig. 3d, I).

Fig 1 (left). Spatial variability of Chl during the winter (December 1997) (a), early
spring (March 1998) (b), summer (July 1998) (c), and fall (October 1998) (d). (e-h)
Same as a—d, but for PP. The time intervals associated with the Chl and PP estimates
were selected to be comparable to those of in situ observations by Gong et al. (2003).
Black dashed lines indicate the 50-m and 200-m isobaths.

Fig 2 (right). Spatial variation of mo mo
correlation coefficient (r) between I ! I !
TSM (a), PP (b) against time.
Negative  (positive) r indicates
decreasing (increasing) trend over
the period of SeaWiFS observation
(September 1997 — December 2010).

Fig 3 (right). Spatial variations of ag (a),
SSS (b), PP (c), and wind field (d) in July
2010. Panels (e-h), (i-1), and (m-p) are the
same as panels (a—d), but show data from
2009, 2003, and 1998, respectively. White
dashed lines indicate the approximate edges
of the Kuroshio Current axis. Black dashed
lines indicate the 50-m and 200-m isobaths.

4. Summary

The ECS’s PP especially during winter and spring in the inner shelf water was largely determined by TSM
whereby water column light availability was controlled. The CIW occupied largely the ECS shelf water especially
during the summer when the Changjiang discharge reached its highest. Offshore dispersion of CIW in July 2010
seemed to be peculiar as it also showed an intrusion into the Kuroshio main axis. The behavior of CIW water
offshore dispersion was largely controlled by the Changjiang discharge and wind field (mainly wind direction
anomaly).
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Development of high-sensitivity instruments
for detection of atmospheric NO,
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Investigation of aggregation mechanism of fine particles
in nanostructured silicon film
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(Feasibility study on the operation of multi-sensor boarding
on same aircraft with SAR)
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Study of the ring current and radiation belt couplings based on nu
merical modeling and data analysis
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Spatiotemporal change of Asian dust with bioaerosols
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Feasibility study on cloud and precipitation observation with airborne radar
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Study on the evolution of ring current ion
pressure distributions using the ARASE spacecraft
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Studies on estimation and prediction of precipitation using
MP radar and cloud-resolving model
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Statistical analysis of solar coronal magnetic study of NoRH
and solar wind of IPS obserbation
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Measurement of propagation delay due to water vapor
using digital terrestrial broadcasting waves
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Cloud condensation nucleus activity of urban aerosol
over Nagoya in winter
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Effects of intraseasonal oscillations on heavy rainfall over Assam, India during summer
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Gaseous iodine emission from the reaction of
nitrogen dioxide with aqueous iodide
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Impact of the energetic particle precipitation on the metallic atom/ion layers
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Sl-associated FLR phenomena observed by mid-latitude SuperDARN radars
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Study of wave—-particle interactions in the inner magnetosphe
re by global model and PIC simulations
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Study on Galactic Comlc Ray Propagation in the Heliosphere
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Relationship between ralndrop size characteristics and monsoon airflow
over the highest rainfall area
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Observational study of variation processes of relativistic particles in Jupiter’s radiation belt
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Excitation of magnetohydrodynamic waves via kinetic instabili
ties in the inner magnetosphere
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Study on the generation and development probability of local torrential rains

based on cluster analysis using SOM

BEBRFET VA L gnREn

T, BAETIEZ Y 7ZWE bFHIN S, RSN SIS ET 2508 L TR, EBfim)Io
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Reconstruction of paleo diets and environment using archaeol
ogical remains
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Analyses of the interaction between the sea—-surface temperat
ure and the tropical disturbances over the western North Pac
ific warm pool
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CHIME dating of monazite in the early Archaean graphitic
schist
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Basic study on lightning prediction using precipitation
particle information obtained from XRAIN data
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Understanding the behaviour of monazite during metamorphism
(Ryoke belt, SW Japan)

Etienne SKRZYPEK", Takenori KATO?, Tetsuo KAWAKAMI*
(*Departement of Geology and Mineralogy, Kyoto University; 2ISEE, Nagoya University)

Purpose

A recurrent question pertaining to high-temperature metamorphic belts is the time-scale of
elevated temperature conditions. Assessing the time-scale of a tectono-metamorphic evolution
can be based on the analysis of appropriate minerals called geochronometers. Monazite, a
light rare earth element-bearing phosphate is a suitable geochronometer because it contains
significant amounts of Thorium and Uranium. However, the reactions by which monazite
forms, grows or resorbs remain unclear. The main goal of the study is therefore to constrain
the behaviour of monazite with increasing temperature. This can be done in the Ryoke belt
(SW Japan) where rocks belonging to a Cretaceous metamorphic gradient are exposed. Our
secondary goal is to estimate the age and time-scale of medium- to high-temperature
conditions in the western part of the Ryoke belt.

Methods

We collected a total of 12 metamorphic rock samples along the metamorphic gradient exposed
in the Iwakuni-Yanai area of the Ryoke belt (Yamaguchi Pref.). The samples are labeled RKO
to RK12 in order of increasing temperature conditions. Metamorphic textures, i.e. minerals
that coexist or replace monazite, were observed by optical and electron microscopy (Kyoto
University). The average grain size of monazite was measured by image analysis. Monazite
age dating was performed by two methods (Figure 1): laser ablation-inductively coupled
plasma-mass spectrometry (LA-ICP-MS, Gakushuin University) and electron microprobe
analysis (EMP, ISEE Nagoya). Additional zircon analyses were done by LA-ICP-MS (Kyoto
University).

Figure 1. Comparison between LA-ICP-MS and EMP monazite dating results shown on X-ray
map for Uranium distribution. Note the presence of several compositional domains. (a)
20pp 28y ages (Ma) with 26 absolute error, laser spot diameter was 5 pm. (b) Total
Th—U—-Pb ages (Ma) with 2o absolute error, electron beam diameter was 3 pum.
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Results

Metamorphic textures reveal that monazite is stable from ~450 °C/1 kbar to ~880 °C/6 kbar in
metamorphosed sedimentary rocks of variable composition. From low- to high-grade
conditions we infer: (1) the initial nucleation of monazite aggregates after allanite (~425 °C),
(2) monazite coarsening and coalescence driven by incipient monazite recycling, i.e.
dissolution of small grains to grow larger ones by Ostwald ripening (500—600 °C), (3) a first
major recycling stage enhanced by fluid liberation due to muscovite breakdown (600—630 °C),
(4) a second major recycling stage assisted by an increase in the proportion of anatectic melt
due to biotite breakdown (> 850 °C).

Zircon age dating yields “°Pb/?*®U dates between 103 and 97 Ma which are ascribed
to the timing of high temperature conditions. A succession of four compositional domains (I,
I, 111, 1V) is recognized in monazite and age dating by EMP and LA-ICP-MS reveals two age
groups (Figure 1). For domains | to 111, some relatively old *®Pb/*®®U dates (99-95 Ma)
represent minimum estimates for the timing of prograde to peak metamorphism, while the
nearly similar oldest 2°Pb/?*®U date for domain 1V (93 + 7 Ma) points to rapid cooling from
peak temperature conditions. A more dominant population of younger Th-U-Pb and
2pp/238y dates is ascribed to age resetting by heterogeneous annealing of the monazite
crystal lattice. The youngest concordant 2°Pb/?*®U date of 86 + 4 Ma is correlated with the
end of medium temperature conditions (< 200-300 °C) below which monazite, in
metamorphic rocks as well as in the surrounding granitoids, eventually behaved as a closed
isotopic system (Figure 2).

—tt——t—t —t G —t—tt—+> t(Ma)

o]

(e

I Ages - Method + Mineral l

I —— VI VIONAaZINe | _D_n
_u_n
—— LTto MT —— €= HT (>650 °C) ==> MT — LT (<300 °C)—

Figure 2. Summary of age dating results for zircon and monazite. The timing of Low, Medium
and High Temperature conditions in the Ryoke belt (SW Japan) is indicated.
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Study of the radiative processes of solar radio bursts based
on multiwavelength observations
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Vlasov simulation of discontinuous structures
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o
A 4

Bt - B T2 AF SRR - GEAD)
[A] 58 2 B - HE HR)

#£1. I 2b—3 3 COYIEISE:

Te1/Tin Tea/Tio Toy/Ten  Tasi’s

Runl 0.05 0.3 0.3 o
Run2 0.16 0.3 0.8 o
Run0 0.2 0.3 0.98 o
Run3 0.25 0.3 1.2 X
Run4 0.15 0.3 1.5 X
Runb 0.16 0.3 1.6 X
Run6 0.40 0.3 1.7 X
Run7 0.59 0.3 2.2 X
Run8 0.9 0.3 2.7 o
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[AFZERE R & =52 ] 1 X, Run0 OBEOERBICB T 54 A v EEOHE (F
Mo EBHEHY, it SR L) ORFMZEZRL TS, WTRLLRRARE TS &
RHEAEM N DT> T D, B wpet=626 HTE TIE, S d Y O PR Ei
SN THLHN, THULRIZBL R LOGMAZO®O N THL (ZORHEZ 4 £T2) .
ZOMAITAETO Run IZBWTHERT 22 &N TE T,

F2HEM4aL IZBIIEBEOREX
Li/Ap  La/dp  Lo/L1 Toy/Tes

Runl 42 205 5 0.3
Run2 45 207 5 0.8
Run0 46 205 4 0.98
Run3 49 204 4 1.2
Run4 53 203 4 1.5
Runb 55 207 4 1.6
Run6 57 212 4 1.7
Run7 70 280 4 2.2
Run8 97 532 5 2.7

2.4 AU EE R L tanh(x) (2 X 5B L2

WIZ, ZD 6 DHTORE LR E & (4 O5f%) L35, TNEN O] CAEGE R
% tanh(x) TR TEZSE LT, BBEOREIZ ML 72, & 2 1T, ThThoESE
DEX L BXOY I 2F 07, £2TCTO Run IZBWCEBRBIIRME & & HITIENR - T
Wb, DFED | PIISHN Tsal etal OIRESFMEETT- L T\ E LT, Bilrdizo
REEIX L E TIERNZ END0 o772, K 2 13X Run0 OBEED 4 ICBIT 54 4 EEER
L O tanh(® IC X B A2 7oy FLTW5S, BRECIImEI IR %L T»
Do

BUE Y R 2 b— 3 LD RER OREEI T E TlE W EB - 72D T, Tsal
etal DIENBIONEREDORMZ KD THER Lz, F 12, ENOFMITFRERT v v v
DZEMELEEBE LTz 2 JAEE HRERXD 538 TX 723, Rankine-Hugoniot 54
INHREDZ ENGMhoT=, DFEV ., EHOFEMET MHD FREKX»HENE, F T,
2 ViIEEN R WAV L O K DIRE OSSN R E Y . BFF 203 A A DAL
BAFTHZ D ghote, DFED, IBEOSRMFITHELITKFT 208 2 TR E
WD, FHEAT, FERT Vv VOBERH -T2 LTh, IREIIE(L LW D & 2R
L=, =%, ERHZAETIVUE, Tsal et al. DR TEHBERT U Y VAR TE 72
VW, Lo T, IRETIEIRIEEEICEETAMNERDD Z EBbho T,
INODOMEEE LR TAEPEDTTHD, ZOREO X, FFERER[L,3] THRE LT,
F /o, RFREREN R X — AR DT A —Z Dbz oW T HLRER LT 72[2]

(AR R ]

(1] sHARpk, BEAZFEZ, BATHRM, MEHIET, St REfOViasov v alb—va v, 77
A~BFOT 0T 4 72017058, L, 20174E 85 (WA %2 —)

[2] N. Tsujine, T. Haruki, M. Sato, Y. Nariyuki and T. Umeda, Parameter tuning of a
5th order Conservative and Non-oscillatory Scheme for Vlasov simulations, HERFEREL
HIERRRPE 2y BE142Re 2 R OGEE 2Y (201748 FK2) , 5914, 20174F 107 (GRA & —)
[3] N. Tsujine, T. Haruki, M. Sato, Y. Nariyuki and T. Umeda, Temperature dependence
of contact discontinuities in Vlasov simulations, Joint meeting of 26th International Toki

Conference and 11th Asia Plasma & Fusion Association Conference, Toki, December
2017 (K2 & —)
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Analysis of the spatio-temporal variaition of phytoplankton in the Kuroshio and Kuroshio inside regions

by remote sensing techniques
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BN 2 B ks B8 2 SE0E L 7= (X 1),

4 1. Bl RER () & LR OR)

1. REWKOEGRE : fiEHR., KR 1m 2 HEkEICIRA BT b2 REWKE 7 va 7 ¢ WEFEE -
KB DR E Lo o7 I L, Z N OIEE 28I llE Lz, 2 Okl Els
WD S a T, ACEIREE 2358 600m(20 / > MERIZZ2 5 X 9 ITERGE LT,
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<fi#r k2 Chl.a ¥ O K EE >
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L CHRV B 3 I R i/ Nl T o 72, BURIA 2L 12 RMSE 25/ 75 & RV AEH o8l
B R ORI K E <. RMSE O KM 0.59mg/m3 THh -7,
F7-. GOCI L HGEAEE T 25 &, BA Z & ® RMSE (225 Tk MODIS O#ER & K& 70 T
einole, UL, MODIS IZHA_THEIGFEANED & R E AT EIZ R b ivie o7z,

<FRHIRIC X DENE & BISEHIC X 5 Chla O E W & Sh1E -3 >

5 A 29 HDHY Chla IO EW E CIX, FP#ORAI4)O 17m 13T SCMEKE 27 71 7 1 /LK
RIVE ST, —F, FERISA) TIXEMERADHEL TR Y, ChlLaBEIIME 4 Tho7(X 2 LB, £
7. T HOREBLINE & BUSERIED & HH U 72 $hE ) Chla JRE 2 k4 5 &, MODIS & GOCI O
F5CHEE 2> 5 15m DY) Chla B A 2 TV =K 2 HEEB L OVFEY, #5112 GOCI @ 523815 Chl.a
REORPE AR ZHE 2 TV =K 2 FEA),

—Ji. 6 3 HDO SCM i3t T#tD 7 1> IO 20-30m TR HN7-(X 3 EB), £7-. FEBI8) Tl 15m
115 C Chla IREN & < 72> Tz, 20 H ORIRBLANE & B35 I2HE ) © R L7288 EEY) Chla JRE %
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&R B KRB0 Y R
E(HE), B LW
MODIS(%) & GOCI(F)
12 & 2 BLIE & B KR
BIEA T SR & o BA
(T EY)
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