R010-01 218 A BRE: 11 8 3 H 9:10-9:25

FHRKFRE AL LB ENRA T 28DV T8

# 51t 5% [1]; KA ASGT [2]; Wl ol [3]; & 1% — RIS [4]; FHrp sl (5], K2 55 [6]
[1] %K STEW, [2] S EIK; [3] 5URAAFRE; [4] FE@K - FHBMELT, [5] /UK -« #i22t > % —; [6] NICT

Evening anomaly of the penetration electric fields at low latitude during space weather
disturbances

# Takashi Kikuchi[1]; Kumiko Hashimoto[2]; Yusuke Ebihara[3]; Ichiro Tomizawal[4]; Takashi Tanaka[5]; Tsutomu
Nagatsumal6]
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In this paper, we show evening anomalies of the penetration electric field during the geomagnetic sudden commencemen
(SC) as measured by the UEC HF Doppler sounder. The HF Doppler frequency deviations of the SC, SCF, are composed of tf
PFD (preliminary frequency deviation) and MFD (main frequency deviation) corresponding to the preliminary impulse (PI) and
main impulse (MI) of SC, respectively. The SCF is (+ -) in the daytime and evening and (- +) in the nighttime. We found that
the electric fields in the evening are significantly enhanced with the same polarity as in the daytime. To clarify the property of
the SC electric fields, we reproduced the ionospheric electric fields with the global MHD simulation that employs the potential
solver as an inner boundary condition of the MI coupling. The reproduced SC electric fields are composed of the preliminary
impulse and main impulse, consistent with the HF Doppler observations. Furthermore, the reproduced Pl and Ml electric field:
have the evening anomaly with significant intensification. The good agreement between the simulation and observation tells u
that the evening anomaly is due to the asymmetric distribution of the electric potentials caused by the Hall effects and day-nigh
asymmetry of the ionospheric conductivity. We found that the electric fields of the PC5 pulsations and DP2 fluctuations have
the similar local time features with the evening anomaly. Consequently, the electric field supplied by the field-aligned currents is
subject to the evening anomaly with significant intensification, no matter how the time scale of the disturbances is. The evenin
enhancement of the penetration electric field would play a crucial role in the ionospheric storms at low latitude.
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Characteristics of long-term variation in the ionosphere and lower thermosphere as see
in the Sq variation

# Atsuki Shinbori[1]; Yukinobu KOYAMA[2]; Masahito Nose[3]; Tomoaki Hori[4]; Yuichi Otsuka[5]
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In order to investigate characteristics of the long-term variation in the ionosphere and lower thermosphere, we analyzed th
amplitude of geomagnetic solar quiet (Sq) field daily variation using 1-h geomagnetic field data obtained from 69 geomagnetic
stations within the period of 1947 - 2013. In the present data analysis, we took advantage of the Inter-university Upper atmosphel
Global Observation NETwork (IUGONET) products (metadata database and analysis software) for finding and handling the long
term observation data obtained at many observatories. The Sq amplitude observed at these geomagnetic stations showed a c
solar activity dependence and tended to be enhanced during each solar maximum phase. The Sq amplitude was the small
around the minimum of solar cycle 23/24 in 2008 - 2009. This significant depression implies that the solar extreme ultraviolet
(EUV) radiation responsible for ionization of the upper atmosphere decreased during this solar cycle minimum. In order to
examine a global distribution of the long-term trend in the Sq amplitude, we derived the residual Sq amplitude from the deviation
from the fitting curve between the solar F10.7 index and Sq amplitude. As a result, a majority of the trends in the residual Sc
amplitude showed negative values over a wide region. This tendency was relatively strong in Europe, India, the eastern pa
of Canada, and New Zealand. Moreover, we estimate the neutral wind in the lower thermosphere from the Sq amplitude an
height-integrated ionospheric conductivity in order to know the physical mechanism of the long-term trend in the residual Sq
amplitude. As a result, the estimated thermospheric zonal and meridional winds showed a seasonal variation with a period ¢
one year or less, but the solar activity dependence was unclear. This result suggests that the solar cycle dependence of the
amplitude may be mainly attributed to the variation of the ionospheric conductivity.
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Prediction of occurrence probability of plasma bubbles using GAIA

# Hiroyuki Shinagawa[1]; Hidekatsu Jin[1]; Yasunobu Miyoshi[2]; Hitoshi Fujiwara[3]; Tatsuhiro Yokoyama[1]
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In the forecast of ionospheric disturbances, it is important to predict mesoscale ionospheric phenomena such as plasma bubbl
sporadic E layers (Es), and Storm Enhanced Density (SED), which have significant influences on radio communication anc
broadcast systems. Prediction of those phenomena requires real-time observation and a high-resolution numerical model of t
ionosphere and atmosphere. We have been developing a whole atmosphere-ionosphere coupled model, GAIA (Ground-to-topsi
model of Atmosphere and lonosphere for Aeronomy), which self-consistently solves the entire region from the lower atmospher:
to the ionosphere. Although present version of GAIA does not have enough spatial resolution to reproduce the structures c
plasma bubbles, we found that it is possible to deduce their occurrence probabilities by estimating occurrence conditions in th
model. We have performed a long-term simulation using GAIA covering a period from 1996 to 2014. Using the database we
estimated occurrence probability of plasma bubbles. We will discuss the result of occurrence probability of plasma bubbles
obtained by simulation data by comparing with observed data. We will also discuss the possibility of prediction of plasma bubble
occurrence.
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High-energy electron observations by the Himawari-8 satellite and its application to the
space weather forecast

# Kaori Sakaguchi[1]; Tsutomu Nagatsumal2]
[1] NICT; [2] NICT

The geostationary environmental observing satellite named Himawari-8, which was launched in October 2014, starts observe
tion of high-energy particles by the space environment data acquisition monitor (SEDA). SEDA is equipped for the purpose of
the satellite housekeeping data acquisition, which measures proton and electron fluxes at energy ranges of 15 to 100 MeV al
0.2 to 5 MeV, respectively. The quasi-realtime data has been provided from Japan Metrological Agency (JMA) to NICT since
January 2015. The electron data is significant for the nowcasting and forecasting of the Van Allen radiation belt variation at
geostationary orbit (GEO) just over Japan. The numerical prediction of the flux variation can be estimated by inputting the quas
realtime data into the multivariate autoregressive model. The forecast information must be useful for the planning of the satellite
operation to mitigate the risk of the anomaly by deep-dielectric charging. In the presentation, we will show the electron flux
variation during the St. Patrick storm in March 2015 and a following storm in June 2015. The hourly prediction model of the 1
MeV electron flux at the Himawari orbit and its validation result will be also introduced.
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Attempt of Quantitative improvement of Solar Wind Prediction Model
&quot;SUSANOO-SW&quot;
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In recent years, our group have developed a space weather prediction model: SUSANOO (Space-weather-forecast-Usal
System Anchored by Numerical Operations and Observations), which can predict fluctuation of high-energy electrons in the
radiation belt based on minimal input, real-time observation of the solar photospheric magnetic field. SUSANOQO's solar wind
model (SUSANOO-SW) [Shiota et al. (2014)] is the MHD simulation reproducing three-dimension structure of solar wind in the
inner heliosphere with magnetic field model and empirical model for the solar surface magnetic field data. The calculated time
profiles of solar wind velocity and interplanetary magnetic field (IMF) at positions of planets agreed with observed ones in solar
minimum (2007-2009): the correlation coefficients of yearly time profiles of velocity and IMF ranges 0.54-0.73 and 0.40-0.58,
respectively [Shiota et al. (2014)]. It can be interpreted that this model can reproduce well the solar wind’s global structure.
However, when we focused on shorter time scale variation (period of one rotation), we see sometimes disagreements.

We tried to improve the solar wind model to capture shorter timescale variation, focusing on the series of daily synoptic maps
that is the unique input of SUSANOO-SW. The observational data are incomplete because only the area that we can observe, i.
the earth-side hemisphere is filled by latest observation. The unobservable area is filled by the past observations. We examin
the influence of the interpolation to the accuracy of the modeled profiles, modifying the series of synoptic maps of the solar
photospheric magnetic field using ones after 8 days. As the result, the modified model results are slightly better than origina
results in some cases.
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The medieval maximum recorded in historical documents

# Hisashi Hayakawa[1]; Harufumi Tamazawa[2]
[1] Histories, Kyoto Univ.; [2] Kwasan Obs, Kyoto Univ
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Records of observations of sunspots and auroras in pre-telescopic historical documents can provide important informatio
about solar activities in the past era. This is also the case for extreme space weather events, as they may have been recor
as naked-eye sunspots or low-latitude auroras. In this presentation, we are to show the results of a comprehensive survey
records of sunspots and auroras in the Songshi, a Chinese formal chronicle spannning 960 to 1279, to examine the traces of 1
medieval maximum (1100-1250) that is known from the research of comparations of radioactive isotopes. A brief comparison of
the frequency of solar activity during corresponding periods is to be carried out to show how this kind of historical approach is
valid for research of the past solar activity.
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Detection of the 22-yr cycles of GCRs at the Maunder Minimum with high precision
measurement of carbon-14 in tree rings.

# Hiroko Miyahara[1]; Kazuho Horiuchi[2]; Fuyuki Tokanai[3]; Toru Moriya[3]; Ryuho Kataoka[4]; Yusuke Yokoyama[5]
[1] Humanities and Sciences, Musashino Art Univ.; [2] Hirosaki Univ.; [3] Yamagata Univ.; [4] NIPR; [5] AORI, Univ. Tokyo

Annually resolved records of beryllium-10 content in ice cores have revealed significant amplification of the 22-year cycles
in the incident galactic cosmic rays around the Maunder Minimum (AD1645-1715). Since the solar cycles were lengthenec
to be about 14 years during the Maunder Minimum, the length of the Hale cycles were 28 years. Beryllium-10 record show
annual-scale 40% enhancement in the flux near the solar minima, but only at the phases solar polarity is negative.

In order to determine the absolute ages of the GCR events and to determine the precise flux, we have been conducting hi
precision measurements of carbon-14 content in tree rings using the Accelerator Mass Spectrometer. We show the prelimina
results of the measurements, and discuss the feature of the GCR variations at the deep solar minimum.
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A humid climate in central Japan at the end of the Little Ice Age

# Wataru Sakashita[1]; Hiroko Miyahara[2]; Yusuke Yokoyama[3]; Takeshi Nakatsuka[4]; Takahiro Aze[1]; Yasuharu
Hoshino[5]; Motonari Ohyamal6]; Hitoshi Yonenobu[7]; Keiji Takemura[8]
[1] AORI, Univ. Tokyo; [2] Humanities and Sciences, Musashino Art Univ.; [3] AORI, Univ. Tokyo; [4] RIHN; [5] Nara
National Research Institute for Cultural Properties; [6] Botanical Gardens, Tohoku Univ.; [7] Naruto Univ. Education; [8]
Beppu Geo. Res. Lab., Kyoto Univ.

Physical processes between solar variability and climate system have been discussed for various time scales. Previous stuc
have proposed that the decrease of the Northern Hemisphere temperature during the Little Ice Age (LIA) can be caused by tt
grand solar minimums. Paleoclimate proxy and climate modelling studies have reconstructed Asian precipitation during the
LIA. While proxy-based precipitation reconstructions at low latitudes are consistent with the climate model simulations, some
disagreements are found at mid latitudes. This may indicate that the climate models cannot reconstruct the latitudinal atmosphet
circulation during the LIA. Therefore, further rainfall reconstructions at northern limit of Asian monsoon are needed to shed
light on physical processes between solar variability and climate system. Here, we reconstruct the early summer hydroclimat
variability from tree-ring cellulose oxygen isotopesi@) in central Japan from AD 1600 to 1959. Our results revealed that the
reconstructed early summer precipitation increased during the LIA, and an extreme humid period occurred during the early 19t
century. This mainly corresponds to the extreme cold period in the Asian summer temperature reconstruction. In this paper, w
report the comparison of tree-rind® and the simulated precipitation, and the cause of a long-term hydroclimate variation in
central Japan.

CNF CABIEENZEINGE S AT LIS ET 2RI, RRA RIS A — IV TR N &, ZTORTE/N
KA EMEE NS 14 1HAC 5 19 tHdRGTEO 2B SIRDIK i, KERGEEIDERD 1 DEEZ 5N TWVS, VK
B3 7 V7 HBORKREIZ, HRETOF I BIXUBKET IV SHEEIN TS A, (KRR h, A e
WeRkhERTaF s EEKETIVE ORHEEREIITEODND D, MESMOKRGIEERZ S £ < HHTE TV ARV ATEEME
MNH%, LIzhoT, KGRI T V7 O%UREY AT LS5 Z 2 VIR ZINZ B Tz01cid, 6557V 7E
¥ A=V IBOIBHUEK TORKEIETTHRETH %, AL TIE. AD 1600/H0 5 19594 £ TOHERHADFifgt )L a—
A DBRFINARLED S AVKIARE O E DRk EIE T2 T > T2s ZDORER. AVKIADHEAA T, SUROIK R
K EDHEXL O I T, ZORTE 19 HALRTHICIEE B LR S NIz, ARE T, & SITHTIIgE
DIEIKETIVEER & DRSS, HEHARDRRKEDOEIHZH OB DOV TIET %,



R010-09 218 A B¥RI: 11 B 3H 11:30-11:50

Triggering process of the X1.0 confined flare in the great active region NOAA 12192

# Yumi Bamba[1]; Kanya Kusanol[2]; Satoshi Inoue[3]; Daikou Shiota[4]
[1] STEL, Nagoya Univ.; [2] STEL, Nagoya Univ.; [3] MPS; [4] STEL, Nagoya Univ.

In this study, we clarify the triggering process of the X1.0 flare produced in the great active region (AR) 12192 on 2014 October
24. AR 12192 had very complicated magnetic structure and six X-class flares occurred in the AR. The AR showed complicate
shape of the polarity inversion lines (PILs), and the X1.0 flare produced three flare-ribbons unlike the standard two-ribbon flare
However, it was aonfined flarevhich does not produce any CMEs.

We analyzed magnetic field data and coronal/chromospheric images obtained by Hinode and SDO. We superposed strong col
nal/chromospheric emission contours on magnetic field images, and investigated the spatio-temporal correlation between thel
We also investigated the non-potentiality by measuring the angle between the potential field and the transverse field. We con
pared the observed features and the coronal magnetic field lines, which were extrapolated by the NLFFF method (Inoue+2014
in order to clarify the trigger process of the flare.

As a result, we identified th#are-trigger fieldof the X1.0 flare, and found that the triggering process was two-step from the
preceding C9.7 to the X1.0 flare. The triggering process of the flare can be explained by the model of the Reversed Shear (R
type proposed by Kusano+2012. We also found that the flare-trigger field was located slightly off of the PIL although the numer-
ical simulation of Kusano+2012 assumed the flare-trigger field just above the PIL. Therefore, our results indicate that a RS-typ
flare-trigger can work even if the flare-trigger field is displaced from the PIL. Moreover, we discussed the causality between the
two-step flare-trigger process and CMEs by considering the critical height of the torus instability. We propose that both the stable
condition to the torus instability and the RS-type flare-trigger process could contribute to prohibiting these flares form erupting.

ARNOAA 12192 on 2014 October 25

ntinuur - line-of-sight magnetic field
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New solar radio telescope in NICT-3

# Yuki Kubo[1]; Kazumasa Iwai[1]; Shinichi Watari[1]; Hiromitsu Ishibashi[1]; Mamoru Ishii[1]
[A] NICT

Solar radio observations are important to detect the shock wave formation and the particle acceleration in the solar corona. Tt
MHz range radio waves are useful to estimate shock strength and speed, which is essential parameter in space weather forecast
The GHz range radio waves are useful for studying high energy phenomena such as particle acceleration in solar flares. Recent
a lot of high time and frequency resolution solar radio spectrographs have been developed all over the world. These higl
resolution solar radio observations have the potential to advance the study of fine structures and occurrence mechanisms of sc
radio burst. NICT has developed wide band (70MHz-9GHz) and high resolution (8msec) solar radio telescope for space weathe
forecasting and for obtaining science data. In this presentation, we introduce current status of development of NICT new sola
radio telescope.
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Observation of solar cycles using radio wavelength and its evaluation

# Kazumasa Iwai[1]; Noriyuki Shinohara[2]; Yuki Kubo[1]; Masumi Shimojo[3]; Tetsuhiro Minamidani[2]; Masao Saito[2]
[1] NICT; [2] NRO, NAQJ; [3] Chile Observatory, NAOJ

Long-term monitoring observation of the Sun provides the basic data for investigating the variation of the solar activity. The
solar radio emission in the micrometer range is thought to be generated between the upper chromosphere and the corona. Her
the total flux of the solar radio emission in this wavelength range has been widely used as an indicator of the solar activity.
Especially, a F10.7 index, which is a total radio flux of the Sun at 2.8 GHz (wavelength is 10.7cm), have been widely used
in the solar and geophysical studies. In Japan, the F10.7 index has been observed by National Institute of Information an
Communications Technology (NICT) in Hiraiso. In addition, the Nobeyama Radio Polarimeters (NoRP) have been continuously
observed the total solar flux at 1.0, 2.0, 3.75, and 9.4 GHz for more than 60 years. The continuous observation of them will be
useful data to study the variation of the solar activity that has about 11 years cycle and its influence to the upper atmosphere «
the Earth. The total solar flux monitors are usually optimized to the solar observation. Hence, it is difficult to calibrate the system
by using the radio standard sources. On the other hand, the solar cycle studies require the highly accurate continuous observat
up to 0.1 to 1 %. In this study, we developed standard horn antennas and evaluated the accuracies of the solar radio total fl
monitors.

We fabricated a standard pyramidal horn that observes at 3, 9, and 17 GHz bands. This horn antenna can switch the observati
band by changing the cartridge type coaxial waveguide adapters. The developed horn antenna was calibrated in the large-sc
anechoic chamber of NICT. This anechoic chamber is a fully anechoic room (FAR) and its room size is 23.4m and 11.9m. This
large-scale chamber enables us to approximate the experimental condition as a far-field. We calibrated the horn antennas usi
the well calibrated standard antenna. We also examined the so-called three antenna method that uses three different antenr
Our experimental results indicate that the actual gains of the developed antenna are within 0.5 dB from the designed value. The
we examined the accuracy of the total flux of the NoRP at 3.75 and 9.4 GHz using the horn antenna. For further study, we will
develop more horn antennas that can observe the lower frequency range and extend the calibration frequency band.
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NICT real-time ionospheric observation system and propose of ionospheric storm scale:

# Michi Nishioka[1]; Hidekatsu Jin[1]; Takuya Tsugawa[1]; Hisao Kato[2]; Susumu Saito[3]; Mamoru Ishii[1]
[1] NICT; [2] NICT; [3] NAV Department, ENRI

National Institute of Information and Communications Technology (NICT), Japan has developed real-time observation sys-
tem of ionospheric total electron content (TEC) using GEONET data, which is a ground-based GPS network in Japan. High
resolution TEC maps are available through the web site (http://seg-web.nict.go.jp/GPS/GEONET). NICT has also conducte
ionosondes observations over Japan. Some parameters, such as foF2 and h'F, are automatically scaled and available in real-t
(http://wdc.nict.go.jp/IONQO/). Using these real-time ionospheric data, we are developing a real-time warning system for iono-
spheric storms. However, ionospheric storms have no clear definition. The criterion of ionospheric storms cannot be defined in
simple way, probably because ionospheric parameters largely depend on local time, season, and location. It would be necess:
to investigate the ionospheric parameters statistically in order to define the criterion of ionospheric storms. In this study, we
analyzed TEC and foF2 for about 20 years. In this presentation, we propose the criterion of ionospheric storms, which does nc
depend on local time, season, and location based on the statistical study.

[EHOBEEMIZREAE (NICT) Tl E GO FE A Gpsﬁ{u%ﬁiﬁﬂﬂﬂ (GEONED OF—&Z7Z{EH L, HA E2
BlF % EEHE 2 E T (Total Electron Content; TEC & MBI ZE DS 28R « SRR o fih Z/KEEE?E'J?MT?DTL“CV
(http://seg-web.nict.go.jp/GPS/GEONHT/2015F I IE, ForLANDIEET TEC 21T 5V 7L 2 A L TECH > A
T LOERAEFBE N, £z, NICT TREHFICOIEDAA /Y U TFOEHBZIT->THO. FEEAEE (foF2) 7«
EDIRT A—2 DD ZHENLT 22 & T, U TJD’)“’/(A%%EIEE(EU%?%I%“SM’CID% (http://wdc.nict.go.jp/IONOY,

NICT Ti&. 5DV 7 IV R A LFEEEBN T — % 7% v, B EA RS 2 s & O B R 2872 9D #
HBIMTONT B, Lh L, EBEEEEZEET 2RI RV, TECS foF2 IR0, il K& KfFT
5728, BEEERORMEZFRE T 5 T2 DITIEIHEINRET DR E & 75 %, 2 2 TARMZETIE. GEONETD TEC #i#llA
ARGINTHEE > 7z 1997FELUEDH) 6,500H 73D TEC B XU foF2 D%/ 8T A — R EifaHENT U, B HEE = O FUER e %
Tolze ZTORER, BNTA—RZDBE2THAAT A 7 /MERY 77 LV AL, U7 7 LAl S DESOLLRE K
HWSTA—=RLFTZ20OMHELTVE T b olz, KT, AEUEIRS A— X OFEHER =& T - Hi « HADOBEH
T ik, HHUEISS X — R HEHEREZE OIS R B K > T IFHE - BHEZNZEN 3RO BB EZ E&H L
Teo ZORER, HARENICHEWT TEC TEHRI N L EHIEE & foF2 TER S N2 EHEEREIZIZIT L., HyTREDZ
fii, RRERTICRIE LW BB RO RMERRET 5 T LI Lz,
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Recent progress in the simulation study of a substorm

# Yusuke Ebihara[1]; Takashi Tanaka|2]
[1] RISH, Kyoto Univ.; [2] SERC, Kyushu Univ.

Akasofu (1964) described the global morphology of a substorm. Since then, a number of studies have been accomplishe
to explain the substorm. If discrete auroras are a manifestation of upward field-aligned current (FAC), generation of the FAC
will be a key in understanding the substorm. Many explanations are based on the current continuity condition derived from the
force balance equation, but the current continuity condition is insufficient for understanding the generation of FAC. We should
consider the vorticity of magnetospheric plasma. The vorticity of plasma is governed by force, so that we should take into
account consideration overall space from the solar wind. Since the ionosphere is a load (a sink of electromagnetic energy), tt
ionosphere must be connected with a dynamo (a source of electromagnetic energy) in the magnetosphere. A current line is n
always parallel to a magnetic field line because of the presence of diamagnetic current. Based on the result recently obtaine
by the global magnetohydrodynamics (MHD) simulation, we propose a scenario to explain the auroral substorm in terms of
vorticity, dynamo, and force.

BEHMICHTRA—0T « 7—7O—EN200Se 0 L, WU, S RICIHZ WA —1 5 OEOED S L
SF—1T « YT A b—LOFEBEEFEHNCREIR Uz DX Akasofu (19640 )72 L BbN, BHZWVWA—1 T DR
K& L& OIMRIRERTH 20 5. LMW EROEREZHSZ WA —nuT - YT A M —LZzHfEdT 5 C
CICBH D, BIE, BIHEINTOSIREDO—DH AR (current wedgele 7V TH %, REAUE TR Z P X i
LEFEERPHETHMI L, BREBIRTICAIEE 2 EVWHIEZ T THS, TOETIVTIFBEFROEGIEOE
MCIRR RERZ I Z TV 2D, IR TREBIRD LR Z AT 5 IE AT ThH 5. IR IFRFEIROREREFE R IC E
HET BT IARDMEREZZZNETH D, TTAIRDBERZA—L VY NETIARELRICE S HTRES C
EMD, TR AL 2HREEZE 2T R 530, £z, BEEIIER T RV F—DHE I NS AR TH SN 5.
BAFELEFRBICE > THERELATNEERS TV, TSR — R E TS AREDNE OB TR PMEERR A E <
HENTWB I8, BHREEHWIBEIAT UL ETICES RV, UEDX SIS, #(E, FA14FE. NEO=DDEAR
BT 2ETIVAROENZ D, BHHFERNOMERTZCLIZHLY, ZC Ty Ial—ra VBB ERET S, A
T, 7 a—)VERRA (MHD) > 2 2 L— 3 Y ORZENTS 5 2 & TIRONTZRHTOY T X b —LMEZE e
5, YIal—varyTHEonizA—uaI - YT AM—LREUTDEED THSB, (1) KEMICBWTEILAM., Hib
FIED T — 7 WNEREE D SARIE AAIC RU 7 F L. —iBHEE 7 — 7 (quiet arc)ici#d %, TNHD 7 — 73 EkaE
R EOMG L BIE 2 KM TS, (2) HERIHEMER (near-Earth neutral line LRI E > THAE L IEEE I
Ko TT T AHPHERGINCHE L, 7 L—F 2 FIC & > T—ED IS - THIER T M tEds, Rdmh S #Eh iz
HIBRIEFE T 75 A ENEE D, Region /2R DOIGEEIREERZ1ES. T OERDEEEEICERTT 2 & FIHEDE (initial
brightening) i %, (3) 51X RN D 7T XA MEHE SN, NHHKE DO TS A EZEd 5, THhHIEGE
52 A F%E (near-Earth dynamo1gsi L, 58\ Region 1 DIRMIRER 21, —J7. BHEEE R — ISR DA
KO L E IR IREERD A LT 5. D IES mBEIY — (westward traveling surgel} 72 %, FRRIEEAR (current
wedge)ET IV & Fix 0, WD G E BV —Uh ST 2 BRI BRI X A FEERTHAT - <V ML
BAFEICEND, ORI ERO-DIHMEICHEN S BHEREBNS T LiIFE VK5 TH S,
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Interplanetary Propagation of a Coronal Mass Ejection for the 17 March 2015
Geomagnetic Storm

# Tomoya lju[1]; Daikou Shiota[2]; Munetoshi Tokumaru[3]; Ken'ichi Fujiki[4]
[1] STELab, Nagoya Univ.; [2] STEL, Nagoya Univ.; [3] STE Lab., Nagoya Univ.; [4] STELab.,Nagoya Univ.

A geomagnetic storm with a minimum Dst = -223 nT (provisional) was occurred on March 17, 2015. This storm, the so-
called St. Patrick’s Day storm, was so far the most intense one in Solar Cycle 24 and followed a coronal mass ejection (CME
with a C9.1 solar flare on March 15. Many researchers had a question of why the space weather forecast failed to predict th
storm because the storm caused more violent ionospheric and magnetospheric disturbances than predicted ones. To solve
guestion, we examined the propagation of the 15 March 2015 CME. We identified an interplanetary disturbance associated wit
the 15 March 2015 CME using interplanetary scintillation, space-borne coronagraph, and near-Earth in situ observations. Fror
comparison between CME observations and CME simulations taken using the three dimensional MHD simulation for the solal
wind (Shiota et al., 2014), we found that the CME which caused the St. Patrick’s Day storm had different propagation properties
from a normal CME. A distance - speed and time - distance profiles of the CME suggested that the CME encountered a co
rotational interaction region on its trajectory in the interplanetary space. In this talk, we report observations and simulations
for the CME associated with the St. Patrick’s Day storm and discuss the influence of the solar wind structure on the CME
propagation in the interplanetary space.

2015%F 3 A 17 Hic /s Dst = -223 nT &) OMEEDPFEE Lz, Y "N v I FA SR EPHEN S T O/
LRI KPATEENE 24 M TRAHKEOEDOTH D, 3 H 15HICKRENMS C.17 L 7> THH Uiz aa g et
(CME) I &> THlER T I N, FHRAKRTHE LRSI UOEAE - BEHEEILZRE B2 LT, BT oA
A EFEIC PRITE b oz e 0 BN S Nz, TORBEICE U T, LA EZ RS U 72 CME D57 3
B LT, Bald, EMZER Y v FL—y g vElille R and 757, HIERTEE in situiifll 7z & BT 201543 A 15
H halo CMEDEE B ZEfHEELZFE LTz, C OBMZIEE S (2014)DOKFGE 3 XCMHD v 2 a2 L—y g &L
TR, 2 FShY v I FASEZT | E T Lz CME I3 —f%7% CME &3 8 7% 2 sitkitt 2 Fi > Tz & hb
Moize 156N CMEEIR T a7 7 A )V, T CME D EERIZeR Tt E/EHEEICEB Lz L BRB L
TWb, ARETE., Y MM v I FAWAREZS I ZH T Uiz CMEICDWTEIIE 2 2 L— 3 Y OMRERE
L. SR RZER O KRR E D CME DIGHRC 52 B85 iR 5.
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Pileup accident hypothesis of magnetic storm on 2015 March 17

# Ryuho Kataoka[1]; Daikou Shiota[2]; Kunihiro Keika[3]
[1] NIPR; [2] STEL, Nagoya Univ.; [3] STEL, Nagoya Univ.

We propose a pileup accident hypothesis, based on the solar wind data analysis and magnetohydrodynamics modeling,
explain unexpectedly geoeffective solar wind structure which caused the largest magnetic storm so far during the solar cycle 2
on 17 March 2015: First, a fast coronal mass ejection with strong southward magnetic fields both in the sheath and in the eject
was followed by a high-speed stream from a nearby coronal hole. This combination resulted in less adiabatic expansion tha
usual to keep the high speed, strong magnetic field, and high density within the coronal mass ejection. Second, preceding slc
and high-density solar wind was piled up ahead of the coronal mass ejection just before the arrival at the Earth to further enhanc
its magnetic field and density. Finally, the enhanced solar wind speed, magnetic field, and density worked all together to drive
the major magnetic storm. The difference from June 22-23 storm will also be discussed.
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Rapid loss of outer belt electrons during the March 17, 2015 large magnetic storm

# Takahiro Obara[1]
[1] PPARC, Tohoku University

Although the loss mechanism of radiation belt electrons has been studied more than a few decades, many of processes are
fully understood. Right now, there are several candidate mechanisms such as 1) pitch angle scattering of radiation belt electrol
and its precipitation into the atmosphere, 2) adiabatic declaration of radiation belt electrons and 3) magnetopause shadowing
radiation belt electrons. However, they can not remove electrons near Earth region (L=374).

In this paper, we like to consider betatron drift effect which is caused by the rapid decrease in the intensity of the magnetic
field. During the main phase of the March 17, 2015 large magnetic storm, the intensity of the magnetic field decreased by 30 n’
every hour, and the decrease lasted more than a half day. We have calculated azimuthal electric field, and the obtained intens
is about 0.1 mV/m at L=4. Assuming the background magnetic field intensity of 400 nT, the estimated outward drift speed is
about 250m/sec. This means that the radiation belt electrons move outward by 1 Re within several hours.

Chiba et al. (2015) confirmed that electrons in regions where L is greater than 5 could be removed by the magnetopaus
shadowing mechanism. When we accommodate betatron drift effect for the loss mechanism, we may remove outer radiation be
electrons completely.

RGHREINH R T AT IV F—E I, WEAEOEMICTIHAT 2 T EDHEN TV RN, ZO5ERRERIC
. FEESTOVERY, TNET, HEOKERE LT1) Ey FAEEICEK 2 KGO T, 2) s X 2 W
GHI, Z LU T3 MIBIRAIC K 2 R 7 MO BB mADEE (Y7 % b R—ZXT ¥ F—+1 7)) HERE
NTVBED, TSR TRIERZZEITIEHHEREV, KR, L=3~4 DFEEBOE FZH DR O, HETH 5,

AT, X—=2 b a>y RV 7 MhERZERE T RV F—E FHEICET Lz, KEAUR T, L=3~4 Oz h
DN RIS DN OB () T, KRELEAT B, 20154 3 A 17 HO KSR TlE. 1 HRIC 30nT & WG
W Uy BB RILL FikE U7z, T ORE, BHRZIC & > TRAE Liem sz m < AEESE. L=4 T 0.1mV/m
DA —Z—=I7x 0, WHTERVWAKEZTITH S, HRUEGREZ 400nT LET 5 LANRIE D R 7 M#HED 250m/sec
L, BEFHT 1IRelZE, BNV F—EFBFRNAZICBET 2 HICK D, CEROMREIT. MARDOBETH
WK TFLTWAZ D, B, 1Rel L TH%,)

Wk, TR PR=ZAv vy R—=A 27 Tld, L=5LITONGETFZED HE a7z (T 2015 JAXA K&
Do FREOBEBELICK > T, L=41cHo7E 7% L H 5 L EOEEIIMIT mic BBk, B hizmzx
WF—EBFE. SEEIST X ER—Ay R—A 770t AT, ERCHAEERmMOECELENTEB T LIC
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Integrated study of St. Patrick’s Day 2015 Event by using IUGONET analysis software

# Shuji Abe[1]; Yoshimasa Tanaka[2]; Atsuki Shinbori[3]; Norio Umemura[4]; Yukinobu KOYAMA[5]; Satoru UENOI6];
Masahito Nose[7]
[1] ICSWSE, Kyushu Univ.; [2] NIPR; [3] RISH, Kyoto Univ.; [4] STEL, Nagoya Univ.; [5] TRIC; [6] Kwasan and Hida Obs.
Kyoto Univ.; [7] DACGSM, Kyoto Univ.

&quot;The IUGONET&quot; (Inter-university Upper atmosphere Global Observation NETwork) project was established in
2009 as a research project supported from the Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japar
to unite databases which maintained by each institute and to accelerate to make data-sharing network in our community.
was launched by five Japanese universities and institutes (NIPR, Tohoku University, Nagoya University, Kyoto University,
and Kyushu University), and built much collaboration with both domestic and international institutes/projects. One of the 1U-
GONET's product is analysis software which can use for scientific research and publication, called the iUgonet Data Analysis
Software (UDAS). It is a plug-in software of Space Physics Environment Data Analysis System (SPEDAS), which is upgraded
from Themis Data Analysis Software (TDAS). The UDAS provides many routines for loading the ground-based observational
data from various types of instruments, for example radars, magnetometers, photometers, radio telescopes, helioscopes, anc
on, and performing scientific data analysis.

During 15-18 March 2015, we encountered a strong geomagnetic storm event called &quot;St. Patrick’'s Day 2015 Event&quot
A long duration C class solar flare and related CMEs were occurred on 15 March. In the result, a severe geomagnetic storm (mir
imum Dst index was -228 nT) were observed during 16-18 March. It is the first and largest event reported over -200nT Dst inde»
in current solar cycle 24. However, no large solar energetic particle and related events were observed, and therefore, we could r
forecast such a huge geomagnetic storm attacked to the Earth. For investigating the mechanism of this complex space weatt
event between Sun and Earth region, it is important to make cross-cutting studies with various kinds of data observed at variot
regions and methods. Thus, UDAS is a good choice for any space weather researchers, because it can make it easy to combir
various kind of data in a unified way. In this presentation, we will introduce the IUGONET product and some results of the huge
geomagnetic storm event.
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# U9 2 [10; U8 BIEE [2]; Frid] GENE [3]; HEE IR s [4]; )1 AR [B]; K35 HE— [5]; 83K i [6]
[1] %4k STEW; [2] #4K STEWF; [3] Metthif; [4] URAAFIE; [5] £k STEWF; [6] BliAR

lonospheric convection associated with low-latitude aurora observed at Rikubetsu durin
the 2015 St. Patrick’s Day storm

# Nozomu Nishitani[1]; Tomoaki Hori[2]; Ryuho Kataoka[3]; Yusuke Ebihara[4]; Kazuo Shiokawa[5]; Yuichi Otsuka[5];
Hidehiko Suzuki[6]
[1] STELAB, Nagoya Univ.; [2] STE lab., Nagoya Univ.; [3] NIPR; [4] RISH, Kyoto Univ.; [5] STEL, Nagoya Univ.; [6] Meiji
univ.

http://center.stelab.nagoya-u.ac.jp/hokkaido/

The 2015 March storm (St. Patrick’s Day storm), which occurred during 17-21 March 2015, is the largest one during Solar
Cycle 24 for now. During the main phase of the storm (minimum Dst=-223 nT), optical instruments installed at Rikubetsu,
Hokkaido, Japan (geomagnetic altitude: 36.5 degs) registered auroral emissions during 15 to 19 UT (corresponding to 00 to C
LT) on March 17. In addition, both the SuperDARN Hokkaido East and West radars succeeded in obtaining unprecedented s
of high-time-resolution ionospheric convection data associated with the low latitude aurora up to below 50 degs geomagnetit
latitude. It is found that the initial stage of the low latitude aurora appearance (before 1630 UT) was associated with equatorwar
convective flow, and later there was sheared flow structure, consisting of westward flow (about 500 m/s) equatorward of eastwar
flow (about 1000 m/s), with the equatorward boundary of auroral emission embedded in the westward flow region.

20154F 3 H O KRgEAU= I St. Patrick’s Day Event —fRIICFEZNTI D, KRFIEENE I Cycle 241 742 U 7= g AU
DOHFTHREAICBOVTRKRDEDIZIZ > TS, T OREEUR (minimum Dst=-223nTyD main phaseb, 3/17? 15-19 UT
(00-04 LT)ICF4: U TR A — 1 I AV LB ReEn T S 3R E U7 BIZR I K D BT N T 5D, SuperDARNALHE
JE-RERE— « 55 L — 2 — 3R A — 1 Z AR O R CEE B 0 A 72 S RER 3 R RE (1-2 min) TRl 5 2 LI
R U Tz BEKURGRIE 50 FELLT OARKRIE A — 1 Z 38 AR RHC BEE U 7 ER AR 72 e RE 70 e TR L 720135l 4T
TH%, PIHRFTOFER, F—0FFHAEDOWMIERR (1630 UTLLAT) IS BW TR /T OXHHADEHM L T2 DI L,
ZOHBOF—1 ZFNEHN TV B RIS B O T, KBNS Z (8 500 m/is) mfd il slmZ (% 1000 m/s)
DT O— 7 —REEDERE N, A —0 TFRCOMMEE RN m & 7 o —ohichiiE L Tuws 2 & AVIH
LTW5, Tl KRBT Of5 R E K GBS ROMIRICOVTHRET 2 TETH %,
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East-west asymmetric of scintillation occurrence in Indonesia using GPS and
GLONASS observations

# Prayitno Abadi[1]; Yuichi Otsuka[1]; Susumu Saito[2]; Kazuo Shiokawa[1]
[1] STEL, Nagoya Univ.; [2] NAV Department, ENRI

By using GNSS (Global Navigation Satellite Systems) receiver to collect amplitude scintillation at L1 frequency (1.57542
GHz) from GPS and GLONASS, we investigated ionospheric scintillation occurrence at equatorial anomaly crest in Indonesie
from July 2014 to June 2015. The receiver is installed at Bandung (6.9 deg S, 107.6 deg E; 9.9 deg S mag. latitude), Indonesi
In this study, we grouped our analysis into two groups based on duration of observation, (1) July-December 2014 (monthly F10.
ranged from 124.7-158.7) which is named autumn equinox and (2) January-June 2015 (monthly F10.7 ranged from 120.1-141.
which is named spring equinox. Our preliminary results can be summarized as follows; (1) the intensity of scintillations at spring
equinox is higher than at autumn equinox although solar activity at autumn equinox is higher than at spring equinox and (2) the
directional distribution of scintillation occurrences at spring equinox mostly concentrate in the western sky, so we see east-we:s
asymmetric, but the distribution at autumn equinox doesn’t show clearly east-west asymmetric.

Previous studies have reported that occurrence rate of the scintillation at spring equinox season is higher than at autun
equinox. Our results suggest that equinoctial asymmetric of scintillation occurrence can be also as an asymmetric of scintillatiol
intensity and east-west asymmetric of scintillation occurrence between spring and autumn equinox. In general, plasma bubble
tilted westward as it vertically develop due to vertical shear in the eastward plasma drift in F region, and consequently, it will be
tilted westward as it extends in latitude. Scintillation intensity will be stronger when signal propagation tend to be parallel with
structure of the plasma bubble. Our results also imply that the latitudinal extension of plasma bubble is higher at spring equino:
than at autumn equinox. More the bubble extends in latitude, more the bubble structure exists in the western sky of the receive
Thus, at spring equinox, scintillation intensity and occurrence may be stronger and higher in the west because signal propagatic
from the western sky with respect to the receiver location could be parallel with the structure of plasma bubble.
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Direct measurement of the pitch angle scattering of energetic ions by EMIC using
THEMIS data

# Masabhiro Kitahara[1]; Yuto Katoh[1]; Masafumi Shoiji[2]
[1] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [2] STEL, Nagoya Univ.

In recent studies, Electromagnetic lon Cyclotron (EMIC) waves with a frequency drift are observed by various satellites in
the Earth’s inner magnetosphere (Cluster: Pickett et al., 2010; Akebono: Sakaguchi et al., 2013; THEMIS: Nakamura et al.
2014). The phenomena are called EMIC triggered emissions are reproduced by the one-dimensional hybrid simulation (Sho
and Omura, 2011, 2013). EMIC waves are generated by energetic ions and can also scatter the pitch angle of energetic io
through the cyclotron resonant interactions. Since EMIC triggered emissions are nonlinearly generated coherent and large amp
tude waves having spectral fine structures, we can expect that the pitch angle of energetic ions are effectively scattered by EMI
triggered emissions. Indeed, simulation results show that the velocity distribution function of ions is strongly modulated by the
EMIC rising tones (Shoji and Omura, 2013).

Fukuhara et al. (2009) proposed a new type instrument called Wave-Particle Interaction Analyzer (WPIA) as a new means ©
the study of wave-particle interactions. One of methods of the WPIA is to calculate the energy exchange between waves an
particles and the method enables us to evaluate wave-particle interactions directly and quantitatively (Katoh et al., 2013). Th
method is applied to EMIC rising tones observed by the THEMIS satellite and the feasibility of the method and the adequacy of
the nonlinear theory (Omura et al., 2010) is evaluated (Shoji et al., SGEPSS meeting 2014). In addition to the method to dete
the energy exchange, we have proposed a method to directly detect the pitch angle scattering of resonant particles by calculati
G (Kitahara et al., SGEPSS meeting 2014). The G is defined as the accumulation value of a pitch angular component of th
Lorentz force acting on each particle and indicates the lost momentum of waves.

The purpose of this study is to apply the method we proposed to detect pitch angle scattering to EMIC rising tones by analyz
ing the THEMIS observation data and to validate the feasibility of the method. The Electrostatic Analyzer (ESA) installed on
THEMIS can detect ions in the energy range from 5 eV up to 25 keV with 32 energy channels. The ESA is designed with 180
degrees x 6 degrees fields-of-view and sweeps out 4 pi steradians every 3 s spin period. Since the maximum azimuthal ang
resolution of the ESA burst-mode data is 22.5 degrees and the ESA is operated with 32 energy sweeps for each azimuthal anc
channel, the time resolution of the count rate detected by the ESA is 6 ms. The sampling frequency of burst-mode data of bot
the Electric Field Instrument (EFI) and the Fluxgate Magnetometer (FGM) are 128 Hz. Therefore, the THEMIS data of particles
and waves have enough time resolutions to be applied the WPIA method to the EMIC rising tones with the frequency of "1 Hz.
In this study we discuss the principle and procedure of analysis to calculate the G values using these data.

AR HUERNERRE S 2 56 2 R A 2 OB IR S EEE ORZ L2 1F 5 EMIC (Electromagnetic lon Cy-
clotron) IHBIOFEENHE XN TV S (Clusterfii & : Pickett et al., 201051 IX D& : Sakaguchi et al., 2013; THEMI&;
5 Nakamura et al., 2014) C DHGIE EMIC MU A — RS EFHEN, NA TV Y FYIal—3a k> TZD)
EERDEH TN TV 3 (Shoji and Omura, 2011, 2013)EMIC JEHIE keV DS TRV F—A A4 DY A 71 ko
VHIEAEC TSNS D, X Nz EMIC Bl ST IVF—A 422y FAEELT S T NS N TV 3,
EMIC kU A— REGHIEROIFRIEER S 728, $h%maA 4 >0y FAEELDHE SN, FBIcy I al—ra Yy
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Deriving Joule heating rate and field-aligned currents in the polar ionosphere from
IMAGE/FUV and SuperDARN

# Naoki Ozaki[1]; Keisuke Hosokawa[1]; Yasunobu Ogawa][2]; Shigeru Fujita[3]; Takashi Tanaka[4]
[1] UEC; [2] NIPR; [3] Meteorological College; [4] SERC, Kyushu Univ.

In the past studies, it has been tried to model the currents and the Joule heating rate in the polar ionosphere from a set
observations. However, the availability of the convection electric field and the conductance used for the modeling is not alway:
perfect in time and space due to several limitations in the observations. Hence, the temporal evolution of the response of th
ionosphere-thermosphere system and magnetosphere-ionosphere coupling system to the energy input from the magnetospt
has not been understood well; thus, there still exist several unclarified issues. In this paper, we established a method for derivir
a global map of the Joule heating rate and field-aligned currents (FAC) by combining the Pedersen and Hall conductivities a
estimated from the global UV auroral observations of the IMAGE spacecraft, the convection electric field as obtained from Supel
Dual Auroral Radar Network (SuperDARN). To test the procedure, we estimated the Joule heating rate and FAC for two aurora
substorm events identified from the IMAGE spacecraft observations on September 25, 2001 and January 12, 2002, and discu
its temporal evolution in detail.

As a result, it was found that there is no remarkable difference in the Joule heating rate between regions of high (due to th
auroral substorm) and low conductivities. This implies that the Joule heating rate depends more on the convection electric fiels
than on the conductance. In particular, during the event on September 25, 2001, when an auroral substorm occurred in a lar
area on the nightside, any significant enhancements of the Joule heating rate were not seen within the auroral bulges. Th
suggests that the convection electric field decreases in the regions of bright auroral activity and then the Joule heading rate do
not always increase in the auroral bulges. The contribution of the gradient in the Pedersen and Hall conductivities to the closur
of FAC is more remarkable during the expansion phase, whereas the contribution of the gradient of the convection electric fielc
is predominant during the growth phase. This implies that much of FAC can be driven by horizontal gradient of conductivities
during intervals of auroral breakups. In the presentation, FAC maps obtained from global MHD simulation will be compared
with those derived from the IMAGE/FUV and SuperDARN, and then similarities/differences between them will be discussed in
terms of the solar wind/magnetosphere/ionosphere coupling system.
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Study on Specialized Information of Space and Satellite Environment in Geospace

# Tsutomu Nagatsuma([1]; Haruhisa Matsumoto[2]; Kaori Sakaguchi[3]; Yasubumi Kubota[1]; Aoi Nakamizo[1]; Kiyokazu
Koga[4]; Nana Higashio[5]
[1] NICT; [2] JAXA,; [3] NICT; [4] JAXA; [5] JAXA

Space environment around geospace varies depending on the solar wind and high energy particle conditions originated fro
the solar activity. It is well known that the satellite anomaly sometimes happened because of the dynamical variations of the spac
environment. To understand the current and future conditions of space environment, which we call 'Space Weather Forecast, |
one of the quite important activities for safety and security of the satellite operation.

On the other hand, the detailed information of satellite anomaly, possibly related to space disturbances, cannot be available
usual. The risk of the individual satellite depends not only on the space environment, but also on the materials of the satellit:
body and electrical components, which controls the satellite charging condition. Therefore, it is hard for the satellite operator tc
judge the risk of the satellite based on the space environment information only.

To solve this type of problem. we will try to develop specialized information for the nowcasting and forecasting space envi-
ronment for each satellite, and also estimate the risk of satellite anomaly by combining information of space environment anc
that of satellite materials with a charging model.

In this presentation, we will introduce our activities about specialized information of space and satellite environment for satel-
lite operators.
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Correlations between typhoon occurrence, thunderstorm activity and solar parameters

# Yukihiro Takahashi[1]
[1] Cosmosciences, Hokkaido Univ.

It has been pointed out that atmospheric activity has about 27-day periodicity, which implies the connections between sola
activity and the earth climate since the rotation period of the sun near its equator is 27 days. We have showed a close relationsh
between globally synchronized thunderstorm/cloud activities in the tropical latitudinal range and solar parameter with “one-
month periodicity for a certain half year, using lightning data, a proxy of thunderstorm activity, obtained by the global radio
wave network and a proxy of cloud amount, Outgoing Longwave Radiation. It was reported that the thunderstorm activity in
Asia Maritime Continent shows a seesaw correlation with the cloud in Western Pacific Warm Pool (WPWP), which show strong
correlation with intensity of cosmic ray without time lag. It was newly found that this cloud increases in WPWP correspond
to typhoon occurrences. This implies typhoon generation in WPWP and lightning in Asia Maritime Continent has a strong
dynamical connection. Such relationship cannot be explained by simple existing theories or phenomena, such as Madden Juli

Oscillation.
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Similarity between the atmospheric electric field variation and Sq variation

# Akihiro lkeda[1]; Maria Gracita Cardinal[2]
[1] KNCT; [2] ICSWSE, Kyushu Univ.

The vertical atmospheric electric field variations depend on the state of the global circuit. Atmospheric electric field variations
are mainly affected by the worldwide thunderstorm activity. Geomagnetic phenomena can also influence the downward atmo
spheric electric field (Ez) through ionospheric disturbances [e.g., Kleimenova, 2008]. The daily geomagnetic field variations (Sc
variations) are mainly caused by electric field currents flowing in the E region of the ionosphere. Therefore, it is likely that Sq
variations are relevant to Ez variations.

We analyzed Ez, and ground magnetic field data X (northward component) and Y (eastward component) at KAK station (G.G
Lat.: 36.2 N, G.G. Lon.: 140.2 E) during 2006 - 2014. The data was provided by the Kakioka Magnetic Observatory of the Japar
Meteorological Agency. In here, we adopt the same definition for Sq amplitudes as defined by Yamazaki et al. [2010]. The daily
amplitude of the Sq variation is derived by subtracting nighttime X values (22-24 LT and 00-02 LT) from daytime X values (peak
time in LT) . Similarly, we calculated the Y values and daily Ez variation. The daytime Ez values were selected at the time when
X values peak in daytime.

The Sq variations in X and Y, and Ez variations show annual variations with minimum (maximum) peaks in winter (summer).
The seasonal variation of Ez is more similar with X than Y. Variations of X and Ez show a maximum peak during summer and
minimum peak in winter almost at the same time. A clear semi-annual variation of X is seen in April and October, but such
variation is not clear in Ez.

Based on the results, we conclude that Ez is affected by the ionospheric conductivity as same as the case of X. The semi-annt
variations are not seen in Ez but seen in H. Thus, the ionospheric winds responsible for the semi-annual variations do not affe
Ez.
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27-day variation of lightning activity in Japan

# Hiroko Miyahara[1]; Chinatsu Higuchi[2]; Toshio Terasawa[3]
[1] Humanities and Sciences, Musashino Art Univ.; [2] TiTech; [3] ICRR, Univ. Tokyo

We report our preliminary results on the frequency analysis of lightning activity in Japan. Previous studies have shown that
there is a component of 27-day solar rotational period in lightning activities at around the maxima of the 11-year solar activity
cycles (Sato et al., 2005; Muraki et al., 2005). Also, it has been reported that cumulus cloud activities around the western Pacifi
Ocean has a frequency component of 27-day solar rotational period near the solar cycle maxima. Associated with solar rotatior
and the migration of solar active regions, Total Solar Irradiance (TSI), UV, Galactic Cosmic Rays (GCRs) and solar wind toward
the Earth varies in time. We discuss the possible relations of the 27-day lightning cycles to such solar related parameters.
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Effects of plasma bubbles on GNSS ground-based augmentation system (GBAS)

# Susumu Saito[1]; Takayuki Yoshihara[2]; Yuichi Otsuka[3]
[1] NAV Department, ENRI; [2] ENRI; [3] STEL, Nagoya Univ.

GBAS (ground-based augmentation system) is a next generation aircraft landing system based on global navigation satelli
systems (GNSS).

Since GBAS is based on the differential GNSS technique, local ionospheric delay (equivalent to the total electron contents
TEC) is one of the potential error source. lonospheric scintillation of GNSS signals due to small-scase ionospheric irregularities
is another threat to GBAS by reducing number of available satellites. Plasma bubble is such a phenomenon accompanying loc
TEC gradient and scintillation.

Though GBAS is designed so that the ionospheric impacts are effectively mitigated, it was not easy to demonstrate it by usin
real data.

This study presents the results of GBAS flight trials conducted in March and September 2014 at New Ishigaki Airport where
a experimental prototype of GBAS has been installed. Plasma bubbles were observed by an all-sky airglow imager and GNS
scintillation receivers installed near the GBAS site. This study presents the relationship between the GBAS performance an
characteristics of plasma bubbles as seen in airglow and scintillation.



R010-P05 215 Poster BfS: 118 2H

Characteristics of equatorial Pc 5 observed by the MAGDAS/CPMN network under high
speed solar wind conditions

# Kaisei Akimoto[1]; Akiko Fujimoto[2]; Akimasa Yoshikawa[3]; Teiji Uozumi[4]; Shuji Abe[2]; Akimasa Yoshikawa
MAGDAS/CPMN Group[5]
[1] Earth and Planetary sciences, Kyushu Univ.; [2] ICSWSE, Kyushu Univ.; [3] ICSWSE/Kyushu Univ.; [4] ICSWSE, Kyushu
Univ.; [9] -

Auroral latitude Pc 5 pulsations have a good correlation with the solar wind velocity [Baker et al. (2003) and Mathie and
Mann (2001)]. Mathie and Mann (2000) found that auroral latitude Pc 5s are related to relativistic electron flux variations in
the radiation belt. There are many studies about the characteristics of auroral latitude Pc 5s, while equatorial Pc 5s receive
little attention. MAGDAS/CPMN network (Kyushu University) has many observation points located in the equatorial region.
We investigated the characteristics of equatorial Pc 5 under high speed solar wind conditions by using the data from dip equatc
stations of the MAGDAS/CPMN.

Reeves et al. (2003) suggested that different types of relativistic electron flux variations were observed after geomagneti
disturbances such as magnetic storms (i.e. increase type, no change type and decrease type). We analyzed equatorial F
pulsations during the three type electron flux variations. As a result, we found that the amplified dayside Pc 5s continue fol
several days in the increase type event (2011/05/2772011/06/02). In contrast, the amplitude of dayside Pc 5s slightly increa:s
and immediately decrease in the other types events (the no change type event: 2010/06/1472010/06/20, the decrease type evi
2010/11/2672010/12/02). We discuss the possibility of dayside equatorial Pc 5 as the proxy of monitoring the relativistic electron
flux.
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lonospheric electric field and Cowling conductivity during global PC5 magnetic
pulsation event

# Kumiko Hashimoto[1]; Takashi Kikuchi[2]; Ichiro Tomizawa[3]; Tsutomu Nagatsuma[4]
[1] KIU; [2] STEL, Nagoya Univ.; [3] SSRE, Univ. Electro-Comm.; [4] NICT

We examined correlations between the penetrated electric field at low-latitude and the equatorial ionospheric currents (EE.
of the PC5 pulsations over the period from 11 MLT to 21 MLT during the geomagnetic storm on 29-31 October, 2013. We
obtained good correlation (coefficient: 0.8-0.95) between the EEJ and the electric field which suggests that the electric fielc
have propagated from high latitude to the equator and drive the EEJ. From the correlation analyses, we estimated the Cowlir
conductivity in the equatorial ionosphere as 95 mho at 11 MLT, 60 mho at 14-16 MLT, and 3 mho after 18 MLT. These results
agree with the model calculation of Tsunomura (1999).

AE HF Ry 7o —H o o X —TRIESNzESR L | (KEE & /REDORTEHBIN T — 2/ 5. JRIED Cowling X
LEERE RS 5 T EPHFRS, TNE T, HF Ry I —0 o U Z—El & (K & REORTEHBI O 7 — % 72
W, YT A b= LRHCRAET AR OEERES & . FOEGICE S WA EREY oy bER (EED ORI W
B (FHBEMREL0.9LL ) MH BT L ZHLMIC Lz, TAUIMEREE TN S Nz B R INIRE B EEE £ TaitL. #1m
T EEJZR LI L ZRERT %, RHREEREEIC Ay — MERZIRET S &I XD, Cowling EXIZEED R
BE Oz, Al (19— 01 MLT) THHE 5 mhoDffiZziSize UL, Y7 A M —LICfES BIHEINIEK 1 0 nfeE
DJEIZEEDOMN, HF Ry Fo—H 2 v Z—Ic K 2B LEIZ. EROEBLSZFHOHSIZE ., BHEOISEHHET S
AREMED D B, Z T TAWIZE T, EEAOBLAHZ & €755 MESIRENCEH U, AR 72 35 T 75 WV iE RN
WAL 72 5k 7z, ERFENC D7z 0 ki LU C PCOHIRESUIREND A U7z FH51 2RI L. Cowling BRI E Dl /5 ReFRF: 72
ATz, 20034 10 H 29 — 31 HICHAE L2 HIfEAUR Tld. BRSO Tz > TAIRIED PCSHIRSUIRENAME S TR
ENTze RUETBIIENIZHE Ry 7S5 —Ic K5 EH L. REE QP LRSURNE (Yap) ORIGHT— 2 BEHHE L
1z EEIR DRNCIF @ WOHHBIBRA RS SNtz, DT 37 a— N)Vin@EOEHZ#NC X © & /RE T EEIDYE
LI &2Rd, T T, 200—300F D <UIRE) & 555 L AHBE 2 & O . FHBEMRED 0.8 LA EDIHRIC DV T
Rt ¥ 7% > 72, 10 H 31 H 0200— 1130 UT (1100-2030 MLD DO# 10KflicH Tz b, FREICIIF B EIGICHE L 72
il LT D EEIR T & DN S Cowling EXUREEZHEE LTz, Z DR, Cowling EXUAEE X 11 MLT I 95 mha
14-16 MLT Ti3#J 60 mholcJi/ > L. E5IC 18 MLT T3 mhoTH o7z, Z DHDEADOKFH Tld# 3mhoTIE—&
DIEE 7R o7z, TOfRKIFIE T BNz Cowling EXUREED MLT 727l Tsunomura [1999pM 75 72 € T IVETHIC K
B BHEOBELILEE DA E KO—EZRd, PIATOFERTIE, U7 X b — LRHCHET 5B SHEE Uil
D Cowling BZAZEE DT 500 KR EAMETH > Tce TDT LIF, HF R I S—P v A —ic k> TRIlIE NS E
B, BRI ENSWEERSTzHEEZ SN,



R010-P07 215 Poster BfS: 118 2H

BT ED KRBT S 7370 - J"- C e—7m b Vil & KRR

28

# =0 KL [1]; =5F il [2]; 736 %21 (3]
[1] 3K - 1 [2] %Kk STEWF, [3] JAXA FHF

Summary of analysis of solar cell output variation of the Akebono satellite

# Wataru Miyake[1]; Yoshizumi Miyoshi[2]; Ayako Matsuoka[3]
[1] Aeronautics and Astronautics, Tokai Univ.; [2] STEL, Nagoya Univ.; [3] ISAS/JAXA

Output current of solar cells of the Akebono satellite, orbiting in the inner magnetosphere decreased from 12 Ain 1989 to 6 A
in 2015. We have analyzed this long-term degradation and found out the followings.

(1) Damage in the proton radiation belt mainly caused the degradation.

(2) Signature of severe space storm in March 1991 was found in the variation of solar cell output current.

(3) Spatial distribution of proton radiation belt (larger than 10 MeV) is more localized than given in AP8 and AP9 models.

(4) Including the effect of temperature variation, we construct an empirical model of output current as a function of both the
temperature and integrated proton flux.

We will present a summary of new findings from the analysis of solar cell output current.
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Generation of anisotropic electron distributions in the earth’s magnetosphere

# Tatsuhiro Enokida[1]; Masatoshi Tomoike[2]; Tohru Hada[1]
[1] ESST, Kyushu Univ; [2] ESST, Kyushu Univ.

Anisotropic electron distributions are often found in the earth’s magnetotail, in the energy range from about 10eV to 10keV
[1-3]. Theoretical models are proposed to account for these distributions, based on parallel (Fermi) and perpendicular (betatrol
electron heating due to deformation of the magnetic field lines [1]. Recently, Wang et al (2014) made a statistical analysis or
variation of the electron pitch-angle anisotropies during geomagnetic dipolarization events using THEMIS data [3]. They found
that, after the dipolarization, pancake type (perpendicular temperajpaeallel temperature) anisotropy increases when the
electron energy E-"1keV, while cigar type (perg:parallel) anisotropy dominates forElkeV.

When typical parameters are used for the magnetic field and the electron energy, the first adiabatic invariant (magnetic momen
is always conserved while the second invariant (action associated with the bouncing motion along the field lines) can be violate
depending on the electron energy. When both the first and the second invariants are conserved, types of anisotropy produced
compression of the field depend only on the shape of the magnetic field configuration. If the field remains dipolar, pancake typ
will be produced. If the magnetic field lines are stretched like those in the magnetotail, cigar-type anisotropy will be produced
since compression (earthward motion) of the field reduces the field line length without much changing the field strength.

In this presentation we show our results of test particle simulations to discuss what types of pitch-angle anisotropies woulc
emerge for various field line configurations. In particular, we show that the observed dependence of the types of anisotropies o
the electron energy can roughly be explained in the present model. We will make quantitative study using realistic magnetic fielc
model. Dependence of electron anisotropy production on depolarization time scale will be presented.

[1]Hada et al., JGR, 1981.
[2] Shiokawa et al., Ann. Geophys. 2003; Smets et al., JGR, 1999; Sergeev et al., GRL,2001.
[3] Wang et al., JGR, 2014.
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[1]Hada et al., JGR, 1981.

[2] Shiokawa et al., Ann. Geophys. 2003; Smets et al., JGR, 1999; Sergeev et al., GRL,2001.
[3] Wang et al., JGR, 2014.
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Identification of characteristics of solar wind using real-time solar wind data

# Shinichi Watari[1]; Mitsue Den[2]; Yuki Kubo[1]
[1] NICT; [2] NICT

The Deep Climate Observatory (DSCOVR), which is a successor of the Advanced Composition Explorer (ACE), arrived at
Lagrange Point L1 on June 2015. DSCOVR is transferred from NASA to NOAA and provides us real-time solar wind data by
the end of this year. It is studied to identify characteristics of solar wind, such as interplanetary shocks and magnetic flux rope
using time derivative of solar wind data as an application of real-time data of DSCOVR. Plasma data of ACE show large variation
because of degradation of the detector and it is difficult for us to use the time derivative for identification. This will be improved
by using the data from DSCOVR. On the identification of interplanetary shocks, the method by Vortnikov et al. (2008) using time
derivative of solar wind data is studied. Magnetic flux ropes, which often cause geomagnetic storms, show small time variatior
of magnetic field (Lepping et al., 1990). Time derivative of magnetic field is applied to identify the magnetic flux ropes. The
result of these studies will be reported.

20154E0 6 HI< Advanced Composition Explorer (ACEY & D4kF% & 72 % Deep Space Climate Observatory (DSCOVR)

WEMNL 1 AUCEFE Lz, 5. DSCOVRIZ, NASA S NOAANEFIEFEI N, V) 7 IVZ A LKBGET— X DA
HDENBTETH S, T T, DSCOVRMEDY 7 )V Z A LKBHET — 2 DR & LT, KEFE ST A — 2 DM M
T O T BB ORI T — T ORI DWW TG 21T 5 720 ACE DT X T — X TR B DL R DIzd, 7—&
DOEFNER L WA EDORIHDH L > Tz, DSCOVRA LT —R2ZHNAZ LICKhHEEI NI EEAONS, HE
oM E LTk, KRET—Z Ol 7z Vorotnikov et al. (2008 12 & % FiEzE iz, WAEDREKA L %5
<O —7REE T, i a— 7 TG OZ A/ NE <73 (Leppingetal., 199D T &h 5., RGO EZ{H -
T FiEERBR Tz, TNEDY TIVE A LKBGRT — & 7% W T2 K ETE OGN B 2 MGHE RIS OWTHRE T %,
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Investigation of solar energetic particle events by developing a new solar radio
observation system

# Hiroaki Misawa[1]; Takahiro Obara[2]; Fuminori Tsuchiya[3]; Kazumasa lwai[4]; Satoshi Masuda[5]; Yoshizumi
Miyoshi[5]; Daikou Shiota[6]
[1] PPARC, Tohoku Univ.; [2] PPARC, Tohoku University; [3] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [4] NICT; [5]
STEL, Nagoya Univ.; [6] STEL, Nagoya Univ.

http://pparc.gp.tohoku.ac.jp/

We have developed a new radio observation system in the HF to VHF band (20 to 150MHz) in the Zao observation station
Tohoku University. This system enables us to investigate fundamental plasma processes of particle acceleration and plasma en
ronment with the existing solar radio telescope '"AMATERAS’ in the radial distance of about 0.1Rs - 3Rs from the photosphere,
and could contribute to disaster science/space weather research by enabling to obtain early information on occurrence of sol
energetic particle (SEP) events through detection of solar type-Il radio bursts. The new system will consist of wide-band antenn
array and high resolution spectro-polarimeter. So far, daily monitor of solar radio waves has been started since last autumn usir
one set of stacked antennas, and additional sets have been constructed in this summer. In the presentation, we will introduce a
and current status of this investigation research with some discussion on the relation of observed solar type-Il bursts and SE
events.
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Solar cycle variation of Equatorial Electrojet based on the EE-index

# Akiko Fujimoto[1]; Teiji Uozumi[2]; Shuji Abe[1]; Shun Imajo[3]; Hiroki Matsushita[4]; Akimasa Yoshikawa[5]
[1] ICSWSE, Kyushu Univ.; [2] ICSWSE, Kyushu Univ.; [3] Earth and Planetary Sci., Kyushu Univ.; [4] Earth and Planetary
Sciences, Kyushu Univ.; [5] ICSWSE/Kyushu Univ.

Equatorial Electrojet (EEJ) is an extremely interesting phenomenon from the view of connecting the ionosphere to the at:
mosphere, which have different physical backgrounds caused by the sun and the magnetosphere. In 2008, International Cen
for Space Weather Science and Education, Kyushu University (ICSWSE) proposed the EE-index, which is an index to evaluat
guantitatively EEJ variations. EE-index indicates the total intensity of EEJ variation of the dip-equator magnetometer stations
EE-index has improved with the development of the MAGnetic Data Acquisition System and the Circum-pan Pacific Magne-
tometer Network (MAGDAS/CPMN) and the enormous archive of MAGDAS/CPMN data over 10 years. The latest EE-index is
produced by using 29 MAGDAS/CPMN stations located from dip-equator to low-latitude.

Using the improved EE-index, the time series analysis is executed for EUEL (this is one index of EE-index and represents th
localized variations in the magnetic field at each individual station) at ANC (Ancon, Peru) and the solar activity from September
18, 1998 to March 31, 2015, in order to reveal influences of the solar activity on the EEJ intensity throughout one solar cycle.
The result shows that the long-term variation of daily EEJ peak intensity has a trend similar to that of F10.7 (the solar activity).
The dominant spectrum powers of daily EEJ peak occur at 14.5 days and 180 days throughout two solar cycles. In contras
F10.7 has no dominant spectrum peaks throughout the analyzed interval. The solar cycle variation of daily EEJ peak correlate
well with that of F10.7 (the correlation coefficient 0.99). We conclude that the daily EEJ peak intensity is roughly determined
as the summation of the long-period trend of the solar activity resulting from the solar cycle and day-to-day variations causec
by various sources such as lunar tides, geometric effects, magnetospheric phenomena and atmospheric phenomena. We dis
possible mechanisms to cause the day-to-day EEJ variations.



R010-P12 215 Poster BfS: 118 2H

BT — 2 SR E Nz 207 —2ICEH9 % DOl 5 |HZEOHHRSR

# R 29K [1]; BEZA 154 [2]; /il SE [3]; i S5 [4]; 2 #EA] [5]; AT It [5]; Sk 1B [6]; 1432 3% [7]
[1] EHGEISIFZERRS, [2] UK - B iG> 2 —; [3] Bzt > 2 —
; [4] NII; [B] NICT; [6] HUK « # - Hifi&{t > % —; [7] WDS-IPO/NICT

Proposal of A New DOI Citation Method for Dataset Generated from Other Datasets

# Yasuhiro Murayama[1]; Masahito Nose[2]; Yukinobu KOYAMA[3]; Hideaki Takeda[4]; Koji Zettsu[5]; Takenari
Kinoshita[5]; Toshihiko lyemori[6]; Takashi Watanabe[7]
[1] NICT; [2] DACGSM, Kyoto Univ.; [3] TRIC; [4] NII; [5] NICT; [6] WDC for Geomagnetism, Kyoto Univ.; [7]
WDS-IPO/NICT

Open Data and Open Science are increasingly becoming hot topics, in parallel to establishing ICSU-WDS (2008), G8 Opel
Data Charter (2013), deployment of RDA (2013), and so forth, in addition to development of Open Access of journal articles.
National guiding principle of open science has been released by the Cabinet Office (March 2015)

It is really important to appropriately evaluate works by researchers and contributors of data creation and management (thos
personnel are called 'data producers’ hereafter in the present paper). If shared data is used for other researchers’ studies ¢
publications without any credit or citation, the data producers may keep their data only for internal use. Practices for journal
articles include proper credit and citation, which enable proper evaluation of the cited works according to citation number, and/ol
appropriate metrics. Similar mechanism and eco-cycle for data citation are necessary.

When a dataset is created from other datasets, referring the original ones and their data producers is an important practice. F
example, the Dst index is frequently used and analyzed in geomagnetic research fields, as a measure of global-scale geom
netic activity. The Dst index is the dataset produced from geomagnetic observation data at the world-wide four observatories
Hermanus (South Africa) of SANS, Kakioka (Japan) of Japan Meteorological Agency, Honolulu (Hawaii) and San Juan (Puerto
Rico) both of US Geological Survey [Sugiura and Kamei, 1991]. The Dst index is the secondary data (SD), reduced from the
original data (OD) of the four observatories. Observing/obtaining OD requires highly scientific/engineering expertise, which
also have been developed and operated by researchers/scientists in many universities/institutes. Evaluating research products
their use is increasingly important to support the foundational work such as the continuous experiments and observations.

Experiments and practices using DOI (Digital Object Identifier) for data citation are now underway. DOI is one of persistent
identifiers used for digital objects, which has been minted to published articles in past. DOI minting to data is increasingly
recognized important for citation, accessibility, discoverability and reuse of data.

In the present paper, a new method is proposed for measuring the indirect use of OD when SD is cited, with DOIs. A DOI
Registration Agency (RA) defines a metadata (MD) format (schema) for attribution information or metadata. Once DOls of ODs
are published as part of MD of SD, provenance of SD can be tracked via the OD-DOls.

Metadata schema defined by DOI-RAs such as JaLC (Japan Link Center) and DataCite provides an element of 'relation’
which can describe identifiers of related datasets and articles, specifying a type of relation. This element can be used to provic
links between SD and ODs. An appropriate 'search tool software’ will be a powerful mechanism to give information for metrics
of indirect uses of ODs.

On the other hand, this kind of tool can become really useful only when a code of this kind of MD description is widely shared
in the community. In 2014 IAGA (International Association of Geomagnetism and Aeronomy) has established a new task force
for data citation of geomagnetic data. Such an academic coordination authority will work effectively for internationally shared
practices among scientists. It is expected to enable a thorough world-wide search of data use and citation about datasets of ht
dreds of the world-wide geomagnetic observatories and their secondary datasets (indices such as Dst, Kp, K, and Ap and ev
more of various SDs). Also for other data products as well as empirical models and so on, the proposed mechanism is expect
to be useful and beneficial for stakeholders including observatories, data centers, scientists, users, funders, and so on.

VX —=FNDF =TT 7w 2L ilT LTI T — 2 A — T AL DiEia s T, T —Z ORI T — X LR E D
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TA=T VYA T ARRE L HEZ DD O ZHEFIC AN @S mDIE L LT 5, 20154 3 AIIEHHEIT - faERl
FiffiA / R—=2 a U E#Nh 5. BOEOL —T 29 A4 T2 ADEAR PRI N TS [NEFF. 2015]
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FHLZE, AAI154, 2014, 146, p.12-17 http://hdl.handle.net/11035/2972
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Sugiura, M. and T. Kamei, IAGA Bulletin. 40, 1991.
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Development of the data visualize and analyze software JudasFX

# Yukinobu KOYAMA[1]; Yuka Sato[2]; Shin'ya Nakano[3]; Manabu Yagi[4]; Yoshimasa Tanaka[2]; Shuji Abe[5]; Masahito
Nose[6]; Kei Kurakawa[7]; Daisuke Ikeda[8]; Norio Umemura[9]; Atsuki Shinbori[10]; Satoru UENO[11]
[1] TRIC; [2] NIPR; [3] The Institute of Statistical Mathematics; [4] PPARC, Tohoku Univ.; [5] ICSWSE, Kyushu Univ.; [6]
DACGSM, Kyoto Univ.; [7] NII; [8] ISEE, Kyushu Univ.; [9] STEL, Nagoya Univ.; [10] RISH, Kyoto Univ.; [11] Kwasan and
Hida Obs. Kyoto Univ.

https://github.com/koyamalmsteen/JudasFX

By the Inter-university Upper atmosphere Global Observation NETwork (IUGONET) project which has started in 2009,
(a)various long-term upper atmospheric data from 1800'’s to present were released to the public, (b)improvement of distributes
magagement data search by domain metadata, (c)improvement of environment for the data usage by the developing and releas
the data visualization and analysis software that deal with various data formats, were done for domain researchers. Database &
metadata database were released to the public on the Internet. and everyone can search and retrieve them freely. However,
of expensive commercial software ispresupposed in the data visualization and analysis software. The available function is re
stricted to the user whodoesn't have the license. Then we developed the prototype of free data visualization and analysis softwa
whichis called JudasFX in order to expand the potential data user such as researcher indeveloping countries andneighbor fiel
data scientists, and citizens in general to promote interdisciplinary study, data-intensivescience, and citizen science, respectivel
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HEDHLNTWVD THZET — 2D DOl BHREHR T I 27+ TERENET—RZDT VT 4V ITRX=I LT 5 C
LICk D, ks e L TT—2 D0k L TITH T &M A[HEEE 72 %, w3c provenance recommendati@iit > T, 4
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Polar cap potential saturation during the Bastille day storm using global MHD simulation

# Yasubumi Kubota[1]; Tsutomu Nagatsuma[1]; Mitsue Den[1]; Takashi Tanaka[2]; Shigeru Fujita[3]
[1] NICT; [2] SERC, Kyushu Univ.; [3] Meteorological College

We are developing a real-time numerical simulator for the solar-wind-magnetosphere-ionosphere coupling system using ne
generation magnetosphere-ionosphere coupling global MHD simulation called REPPU (REProduce Plasma Universe) code. Tt
feature of simulation has an advanced robustness to strong solar wind case because a triangular grid is used, which is able
calculate in the uniform accuracy over the whole region. Therefore we can simulate extreme event such as the Bastille day storr
The resolution is 7682 grids in the horizontal direction and 240 grids in the radial direction. The inner boundary of the simulation
box is set at 2.6 Re. We investigate the reproduction of the magnetosphere-ionosphere coupling simulation in strong solar win
case. Therefore we compared the simulation results with the observation of the Bastille day storm event (2000/7/15), in whicl
the solar wind velocity is above 1000 km/s and the value of Bz reached -60 nT. Especially, we focus the CPCP saturation an
time variation because the CPCP represents the value of magnetospheric - ionospheric convection strength via region 1 curre
The CPCP depends on solar wind electric field, dynamic pressure and ionospheric conductivity [Siscoe et al., 2002; Kivelsol
et al., 2008]. The model of Kivelson et al. [2008] shows a good reproduction to the CPCP variation. However their study
assumes that the ionospheric conductivity is constant. The conductivity in our simulation of the Bastille day event is varied by
the auroral activity. In this lecture, we discuss the effect of both the auroral conductance and solar EUV-driven conductance t
CPCP saturation.



R010-P15 215 Poster BfS: 118 2H

RABEEHEMS G I 2 L—32 3 VT —ZX— XD/ I K URGEE & R

# b 55 (1], =41 1S [2]; MR 15 [3]; AiJIT #Ez [1]
[1] T HOEEWZEREAS, [2] UK - BE - HIBREKER,; [3] R K - BEL

Introduction of long-term whole atmosphere-ionosphere simulation database and its
validation

A

# Hidekatsu Jin[1]; Yasunobu Miyoshi[2]; Hitoshi Fujiwara[3]; Hiroyuki Shinagawa[1]
[1] NICT; [2] Dept. Earth & Planetary Sci, Kyushu Univ.; [3] Faculty of Science and Technology, Seikei University

The origins of upper atmospheric variations do not only come from the solar activities and rotation, but also from the Earth’s
lower atmosphere. In order to now-cast and forecast the upper atmospheric disturbances and variations, we have develop
a whole atmosphere-ionosphere coupled model called GAIA. The model incorporates the Japanese meteorological reanaly:s
(JRA) into its lower atmospheric part as well as the daily F10.7 index, in order to reproduce the effects of realistic forcing both
from the lower atmosphere and solar irradiance. We have carried out such simulation for the period from 1996 to 2015. The
result shows that the model can reproduce major features of the observed ionosphere and thermosphere, including solar activ
and rotation dependences, seasonal variations, shorter periodic variations, and effects of lower atmospheric disturbances st
as stratospheric sudden warming [Jin et al., 2012; Liu et al., 2013; 2014] We will show the comparison of the database ant
observations.

o K AR I N L R oM | - B R 2 DR CERDOEDETH D, ZOEELLL T HE EOPuEDRE. i
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Prediction of the Auroral Electro jet index (AU index) by particle filter

# Ryota Yamamoto[1]; Shinobu Machida[2]; Yoshizumi Miyoshi[3]; Genta Ueno[4]; Yukinaga Miyashita[3]
[1] STEL; [2] STEL, Nagoya Univ.; [3] STEL, Nagoya Univ.; [4] ISM

The auroral electro jet index is a proxy of substorm as well as auroral activity. The prediction of AE index is important for
space weather forecast, since we can understand the basic mechanisms of the development of space environment, which n
reduce possible hazards in space and on the ground. In this study we develop a code to calculate AU index which is one of tt
AE indices, using the solar wind parameter and the equation for predicting the AU index proposed by Goertz et al.(1991). Usinc
the ACE measured solar wind data and compiled AU index by WDC Kyoto University, we calculate the AU index and two free
parameters with the use of particle filter argorism. We convert a code to adapt to MPI to be able to increase number of particle
to avoid particle degeneration. So far, we have completed the modification of the code.

AU/AL 883 A —0 S DIEFNUTY T X b —LOEETH O, ZTOEHEENEEICTHT S T I1d V4 AX— 2B
OEHTRNCERET 2720, FHRAR THROBUSH) S BEETETH S, AW TIE. Goertz et al.(1991)CHEE S N iz
KIGET—%2 % A& Ule AU 88O FHIRZ VT, AU FBBOZEFOFHEIEZ1TS 703V XLOBREETT> T
W5, Goertz et al.(1991P FHIAFEXTIE TV —RTGA—2NEENTED, BHEOTHRIEDDIZE, TD/NT
A—RZDIEZHEYNCIRD D T ENERE L RS, T2 T, AFETIE. TONNTA—ZDEZHINICHEET 5720, Ki+
T4 INVRIC KB T—=REALEIT> TS, T—ZEIRICENTINE TOERME T, 2002400 ACE O KIGHE DB T —
Z & AU B OBIIT — 2 ZHWTRIF 7 2 VR EMNF 5 T LT, 20024E0 AU SO FHRN O TFRIRICEENS 2D
DTV —INT A—Z2 DR ENEEIOHEE 2T T o 720 M FEZIEDO LU THET 272010703 X LD Z D TH
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