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future initiatives-
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Recently, many photovoltaic (PV) power systems have been installed in the Japan islands from an
introduction of feed-in-tariff in 2012. In the current situation, over 20 GW of PV systems has been
penetrated. However, renewable energy such as PV power production and wind power production has
significant large temporal and spatial variations due to cloud moving and wind speed over complex
topography. In order to control a total electric power system in an electric power service area,
electric power service companies has to adjust other power outputs (thermal power plants (oil,
coal, natural gas), hydraulic power, water pumping etc.) not only renewable energy resources. For a
safety control of energy management system (EMS) using renewable energy resources, forecast and
monitoring data of renewable power outputs will be necessary more and more.

National Institute of Advanced Industrial Science and Technology (AIST) develop a PV power
forecast technology based on machine learning algorism (support vector machine, SVM). In this
system, grid point values (GPV) of a mesoscale model (MSM) of the Japan Meteorological Agency (JMA)
are used as an input data. In the current situation, solar irradiance forecast data are not
included in the GPV datasets of the IMA. Therefore, we must forecast solar irradiance and/or PV
power output based on a numerical prediction model. In order to forecast of PV power output, we use
the SVM with both MSM GPV and solar irradiance data as an input data. To perform a bias correction,
the SVM are also used in our forecast system.

Research center for photovoltaics of AIST also collaborated with the Meteorological Research
Institute (MRI) of JMA and has been validated the solar irradiance forecast data from the MSM and a
local forecast model (LFM). Each horizontal resolution is 5km and 2km, respectively. MSM performed
39 hours forecasts every 3 hours and LFM performed the 9 hours forecasts every 1 hour. Therefore,
MSM was used day-ahead forecast and LFM are expected for short-term forecast in the EMS. From our
validation of solar irradiance forecast, negative bias in summer and positive bias in winter are
remained in the MSM. Actually, bias correction using the SVM is performed to reduce systematic
forecast errors in AIST. Furthermore, validation results would be useful information to improve
solar irradiance forecasts of the Numerical Weather Prediction[u1] (NWP). In previous study, our
research group investigated the relationship between solar irradiance forecasts and cloud types in
cases of large forecast errors. In PV forecasts, forecast errors are included in the model outputs
because of both uncertainties of model schemes of NWP and meteorological observations when
initializing models. Therefore, confidence intervals of solar irradiance forecasts are also
required for users of PV power outputs (or electrical system operators). A usability of ensemble
forecasts using different dataset from overseas NWP centers[u2] has been also examined.

Recently, users of PV power outputs have paid attention to aerosol optical depth and/or volcanic
ash not only clouds distribution because of the decrease of PV power outputs due largely to the
reduction of direct normal irradiance (see a related presentation by Dr. Uno (AIST) in the section
“Dynamics of eruption cloud and cumulonimbus; modelling and remote sensing” of JpGU 2016).

AIST has taken part in the Japan Science and Technology Agency (JST) Core Research for Evolutional
Science and Technology (CREST) project of “Creation of Fundamental Theory and Technology to
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establish a Cooperative Distributed Energy Management System and Integration of Technologies Across
Broad Disciplines Toward Social Application” (EMS). In this presentation, we will show our effort
in the JST CREST EMS project.
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Real-time distribution of Himawari 8 observational data
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Climate change is a global phenomenon but is also modified by regional and local environmental
conditions. Climate change displays apparent regional variations. For instance, mountainous regions
are usually more sensitive to climate change than flat and low elevation regions. Unique landscape
structures of land masses, oceans or water bodies, dominant air flows, topographies and elevations
can have significant impacts on local meteorological conditions and thus lead to distinct regional
patterns of climate change. Moreover, climate change exhibits remarkable cyclical oscillations and
disturbances, which often mask and distort the long-term trends of climate change we would like to
identify. Traditional analytical methods based on the comparisons between minimum, average and
maximum values of temperature and precipitation are not capable of separating long-term trends from
cyclical fluctuations and abrupt changes or capturing temporal dynamics or regional patterns of
climate change. As a result, it is almost impossible to study long-term interactions between
meteorological conditions and underneath landscape, vegetation and topography by simply analyzing
the records of temperature and precipitation. Therefore it is desirable to apply an effective data
analysis method to break down the climate variations into individual processes, i.e., cyclical,
long-term and abrupt components. Only with this type of data mining and pre-processing is it
feasible to investigate spatial patterns and interactions between climate change and regional
environmental factors.

In this paper, we attempted to apply computational data mining approaches that were developed in
recent years. In particular, we synthesized advanced signal processing and denoising techniques to
extract long-term trends of climate change. In specifics, we experimented with the empirical mode
decomposition (EMD) technique to extract long-term change trends from climate data that contained
significant cyclical oscillations. We then applied 2.5D surfaces, 2.0D contours, and cross-station
similarity plots to examine and visualize spatial variations of the extracted change trends over
regions, biomes and weather-stations to reveal modifications of climate change at regional and
local scales. We conducted a case study to investigate the climate change in Inner Mongolia, China
based on the daily records of precipitation and temperature at 45 meteorological stations from 1959
to 2010. The EMD curves effectively illustrated the long-term trends of climate change. The 2.5D
surfaces, 2.0D contours and cross-station similarity plots revealed that the change trends of
temperature were significantly different from those of precipitation. Noticeable regional patterns
and local disturbances of the changes in both temperature and precipitation were identified. These
regional patterns and local disturbances were also confirmed by the similarity statistics. In
brief, no simple statements could be made concerning either increasing or declining trends of
temperature and precipitation over Inner Mongolia. The trends of change were modified by regional
and local vegetation covers and topographical characteristics. Our findings provide very convincing
evidences to support the IPCC predictions that the climate change varies significantly by location
and through time. The data-mining based statistical-cum-visual method is very effective in
revealing spatial patterns of regional and local climate changes. The methods developed in this
study are also suitable for investigating long-term trends and spatial patterns of other ecological
processes that are noted with cyclical or seasonable fluctuations.
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Development of three-dimensional dynamic object extraction and tracking method and its
application to the analysis of localized heavy rain system
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MAIEEL Iz ). IR (EBHANARDAIKRERTH ST 7 — AT I—HSEKI X F ANDOFEES T FFMEIC
ESRBDCENHFHED.

AMETIE. BRINERCT U CHAESNTOR2RTZEEERDAODRENRICLSIAITIT IO ML - &
BAFi%(Honda et al. 2002%) Z& 3Gk L. JI—XRTVLUARKRL—FITEAL TZOMREERL
2o REBOBR. BE30BIEETY YTV VI LTINS BHINAROBIOD » —A I I—%&8—
NATIIORELTESRBCENTE, FLREBODBEDRFESHDEMENTHNERENEICLD
BRAOBDIEMEL TESRBEEHR U,
COBREFACERITBZOHICERELLEVI I-—DRIEBKY T LAOKKOIRES & RHE(CHIKTT
BCENMBETHBIN. CNICFEIDZBLDT—IXTHEBNS/INI—VERTTIVENESD, Fle. [RIC
MEORENZL U RIBE(CIIBORIRNS C B EDERESI NS, COMBICHT SFENURENE
THd,

FRMELEBEHREXFTvIYav A TI O~ RENSHBRITORREE DA TI O FT
JIOLOIT7ZIVEEBEBBETRIREL. 1V550 7« JIHREK, AIfLETS Y X T LOREHAR
[EDVTERBNT 3o

F-O—R I KEHE. T-IIVIIVI FTI O [EL—F. EFTUVD
Keywords: spatio-temporal, data mining, object extraction, meteorological radar, modeling
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Gfarm/Pwrake(C KDY 7ILE 1 LT — S IBESE & Z DICHEHIET
Real-time Data Processing via Gfarm/Pwrake and Applications on the NICT Science (Cloud

oK AE. AYE BN LA FEL RE =L 8B AR AL s K 2\ 25 SR |EF
& AN pEt
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BE. ZLORZEMESETIET—IDFEAERTITIEEIN. ZOES IOBEIKREILO—RE
EDTUVD, CNMHSFTITIITAREL - BT DT —SEBARRZRAERIXT. EvIFT—50EN
KDBHIC. FT—TNITSCEMTEDIISIRIZFTLRRGENT VD, NILTTHTIVRISDOR

(&, HERRERZE SURELALERERET IS LY - v ILT—IDNEODISIRIIFT LTS

%o NICTUHAIVROSTRTIEF (1) F—5@E - 7—IBE&E#EEE. (2) 7—59RE7 - T —9EEH

BE. (3) 7—OE - TS OREKEEEDIDDIE (BEEE) NSRBI NTUL D, ZNENOEEEIC DL TD
BEREMERAE T IEITELEL., EBHOEBEMEZEHIENE DI ETI T LMEETSCENTE D, &
27 LWEERICRIZMRICIGH - BRI ET. BRREDBFTOEYIFT—IRIE - =917 V7 VI TR
ZRAEEE LD,

AHAETIE. NICTTHA I VX SORLETRIZEMEOE I F—SNBETSEHD (3) KBET—5DU
FIRIBEMIC DUV TER T Do AFEXRTIIDE T 71V X5 L (6farm) EFP T4 25— IJ1—5>5Th
BPurakeEHHED B WFNDET — 5 WBEMICDVTIBNT B, S 5I(C. Gfarm/Purake&E ) 7ILA 1 L
F—HMIBCIGALIEEAE LT, RTRRL—F TS0, [IRBET —FWBLE DEHERITT B
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Z it FGNSSEEHEC X S BREBE R X7 Ln
Overview of ionospheric total electron content (TEC) monitoring system using dense GNSS
receiver networks

R RAD. ) =t pE EE. AH S

*Michi Nishioka', Takuya Tsugawa', Hidekatsu Jin', Mamoru Ishii'
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EHRBESHFEMERE (NICT) TE NTYrIYIOSOREFRAL. ERANDZRWNSSZSHRT —5 %= BE)
IREE - WLIEET S EHESEFH (Total Electron Content: TEC) IV XFLERBR - BHLTULD, INET
St EGNSSER R (. 2016 F1BIRAE. ERATHT, 000 E(CH LI BFICEARNR(CHHITBAA - 1t
X - EHNTE. BEE - SERESBREED2RITTECY w TOERMEIEETH D #100km ~#1,000km X 77— )LD
EBEEILIRKROSEMENESHNCE>TER, CNSNDTECY v F(F. EERROTECY Y TR TF—HrD
fEEN. DT TY1 ~TRREATNTUS (http://seg-web.nict.go.jp/GPS/DRAWING-TEC/) » E/e. EAD
TECY W ZICEELTIE. NI THIATEETH DTCHEEREE 7ILY 1 LRRICIMZ . 2015FEB LD, BI(TEIE
BEREDDIENY 7ILS « LERDBRIBRIBEE 1o e U IV 1 LR TIE. EERE L DRt I NS E6PSEE
EEOIN)—ZV057—F9EELTUTILITLTIE(ZEERE TSI ElCED. HOLUIADOEIET

TECV Y TEER T B EZEAIREE LTUL D, ARKRTIE. SRt EGNSSEEME(C K 3 ERBERRI> X > AICD
WTEBNT L. BARLEZEOY PILS 1 LATECEER Y X LOERAKRERE T D,

F-O—F  BEBEEEFHERY X T L. M EGNSSZIEMME. GEONETU PILE 1 LT —5
Keywords: TEC monitoring system, dense GNSS receiver network, GEONET real-time data
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HAKUTOZOZ = 5 ~EH (T2 AEMAFEEEZBIE LI vro0O0—/\—DORET ERARIKR
The Systems Design and Project Status of the HAKUTO Micro Lunar Rover for Possible
Skylight Exploration

*Ek BER'. =M MB>'. Britton Nathan'. Walker John’. H™ . &k A’
*Toshiro SHIMIZU', Kazuya Yoshida®', Nathan John Britton', John David Walker?, Toshiki Tanaka',
Daisuke Furutomo'
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HAKUTO(ZBATH—. EBRFEHBEFL —X Google Lunar XPRIZE (GLXP)] (CBMILTULWBF—LTHD. N
VFv—1#E, BIAFE. TUTTORIXYN—-CLEDBRINDF—LELT. 017TEXREI TICAEEE
O—/\—0BE%K - fI5 LIFZBIBLTL S, GLXPTIE. EEEEICKL > THEINZORY ~ERERM

T, 1. O—N—ZHAHEICAEILTS. 2. BEZ0mMBETS. 3. AEOSEELEECEEZ it (X
B, EVDIDDZVIIAVEERTDICEREZEF—LICEESNTHD, INS5SO=ZvVvIaVEEMTDIC
(& B-iEREOSERIE - B - JRENZHITIBEEREFC. BEN - ERCHRNILEEETT

V. O—-N—ZAEDEESRIECEINE - ETIEIVENRH D,

HAKUTOT(E. CNICMxT. BELOMAO—D DAL (CEREL. RALBFEEE{TSCEEBEICL TV

B, Mftrll &3 2009F(CHADAEFRERFE 1<) (CLX > TREINCAEICEBECRHAVZNT. B
DHEE LD LLKEBEITIRELDCENBEFINTS D, FLHRABHARIBBEISIEMEREITSZH
DENREEMTED DI EEZXSNTUL D, TDEODKREDOHEER T SLunar Reconnaissance Orbiter
(LRO) [E&D. FAFROMILBENZHERIN. CNSOMIALDTICERBENEFEIT D EERIRT
FT—HEB/SNTHD. SEOZTNDHTEELFEENREEZ SN S,

HAKUTOCIE. AREETOMR W Mo/ NBFEERREE TIEONIEEMEIGA L. GLXP=vI 3 VEETID
cEEBREL. tRENOAEREO-N—ZRRLTU D, 2014FE¥(ICETY IS ~ETIL(PIM)ZEH
WT. FEHEE U THEEET D C RT3 20(C. REEER. BETHAREERL. O—/N\—HRFHEERB(IC
MAMNRH S C EERRB LTI, 2014F128 (ICFFERBENTHICHIFHEBMWRECTI v —ILRF X ~E XM
L. BRY—T VX BIRZRVGERBETCOO—/—§lf#H7T X ~. RIE30°OREZ S T500m £ 0 XE D&k
ETEIEERBRZETO. 2015F18(CIFCLXPICH(FDIHEE NMEEV T YT IR L] BPAEZFE L, 20165
2ACIFB- R OESEEREE ART D202 NICT/D L 7Y VD% TRIFE U TzHpFP(High-performance
and Flexible Protocol)ZRA L BEERBRETV. BERHISLIFICATEREE (TS 1 ~ETIL)DEER
- BIREENHTUD,

FKXTII. HAKUTODO YV o0O0—/A—(C DV THEBN. FAEDXT—5 XMHA. BE - T —FWE(CET
BWMEET Do

F—7—K : H. O—/\—. HpFP. #tfLEE&E. UDP. TCP/IP
Keywords: Moon, Rover, HpFP, Skylight Exploration, UDP, TCP/IP
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BIE - /3w FOXRBCERET —IGEEITOITHDUPA— X OSEFEMEBETO ~IJL @ HpFP
HpFP: A new protocol for LFNs with packet-loss based on UDP -A basic concept and detailed
design of the protocol

KR BBE. B Xig'. B8 BN NAE %L LA EL RE =L AKX ME. AR pRE
*Takamichi Mizuhara', Ayahiro Takaki', Keisuke Fukushima', Ken T. Murata’, Kazunori Yamamoto?,
Yoshiaki Nagaya’, Kazuya Muranaga’, Eizen Kimura*
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EES(3/VT Y FMEXOEBENYE U SREMLAFEHILERY FD—IURBICHEVTERVCENRERIREIT S
S XIR—KEFO )L THpFP (High-performance and Flexible Protocol) | ZREFL. WebABEZERBIAL
7z (http://hpfp.nict.go.jp) o IMEDRY DT —TLFEEHALICHE DT, 106psEB R DL SHEET — TR
EFORINVORBERTT O TUD. CNETICERRLTIPER—IELETORIILABEINTUVSD
M RYED—=DEHVT—EEULED/VT Y FMEXROBIENE U SZSIIEEMNERKEL LT S

. HEI DL SHERT —FLERRBHRTELVEVWSRENRD Oz, HpFPIE. CDLSFEERRT D
eI, TPTIRIELKUDPEAR—=X(CHETORIILE UTEET Uz, COFRRHARTIFAK/IT v kICLDT
T1—RNRNYOSTNBXI—T v k. /17y FOXRSLURE/NY T 7 ERAKRERSHICTHMEL T, ROZX
HIIW—Tv hERET D, COFIHEREEAT B/ (CHpFPRER L eiEEE U T, EERRE TOACKGE
&, FERELRA/NTY FRER. FEFACED /AT v M ERHIE. B/ 37 v ~OXERIHIEH
FERBITS5NB, HpFPHERAT BHIEIANTIE. —BRICEL B/3T v MERPBECERT S X

W=y METICNL T, BEEARPNMCOEITSLSHETIERALEINTULSD, FIHEE L TAHLSX
W=y MBI, YIHEICIEEZRBEODS0%ZEHRET D, S5CRIL—Tv ~FlEEEEC. HlHEE UTH
VBRI =Ty MEZE T+ — RNy ORIEIC K > TEHI 5. BFICERL T, BRINAEELDEBVES
CFABELDESTSICEVRIL—TY MBEERET D ET. Ry ED—IREBO—RNEHILIC LD R
W=y METHSDEIEERPYHNT D, —A. XI—TFv ~FREREFIOREEBLD EEVES. FRHE
EBEHODOREENSFBMEFAEZHEHEL TBCET. —HNERY FDT—ORBOHILICLDE
EEZDVIE<TBILOIXRLTVD, BONEHIHEL UTOXIL—TF v MEHSEEREELRA/\TY RROD
BRRERICEDVT/\T Y FEEBRREER TS CET. Iy REFBICERLI 57 —FEETOR]
JWELTUWD, HpFPIC K BIGEMAEDEIEE LT, 10Gbps Ry R T —OZEFIFAUEERERTIE. /3T M8
%0.1%. BEBEOZVURORY FD—OREBICHVTHNIGhpsDBEREZZERK LTIz (TCPOIBEEHRL T
14 5B0DFE) , Fle. BEETVYSI—XRY MIE [EFL] £ UVILT Y MEE(IC K SEEMDHRERR
T3, 2000=VMEBXIBENEUCBDRETCH > TCE. BRLODGEREDRKIEICIES2.66bpsTHFT—4
T7MIVEREMMTR B MR LR, T 5(c. BXKELHR (/37w ~EK0.5%. EEEZERM150=")

) [ZHUVTIE. 1000ENDT—5 T 71IL (T 77ILY+ X(FIMB) EEREISEVMEXREE € > CEXT
BN Uz, SEAFELUHPFPIEN—RILIEMKETH D EMNS. N—XIV (IRL—F1 VTV RF
L) YN=RIOITPICLIOFICEMETBDREEE D, Y—/1FR (Linux) ®PCR (Windowsd K TUMac0SX) 7Z(F
TIFEL. BNATILR (Androidd K T'i0S) ETORSERMNBRINDS,
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TEMET IR - HEXRY LT —2IDXnet DI & SEDRE
Current Status and Future Challenges of the Japan Data Exchange Network JDXnet

*ERY &' R BAL A1 st

*Kiyoshi Takano', Hiroshi Tsuruoka®, Shigeki Nakagawa’
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HAFIE(C(EHN12000EREMEE R R EN1200LAFENESRASNRESIN, BARIERITHRE LN
HENSEXMEFT TOMEE VEEIRAL T, ZOREBFACOHEMERE RKDHDDICHERITNTL

3. CNSOEREMEERRC LFEMESRRE, EEDIENKE, [IRT, BSERIZMMIER, BF
TRARMEE, EXEMBEMEREEICIDEMmINTULS. IDXnet(Japan Data eXchange network)(FCN5
DIMEEHRROT—IDNEERED) 7ILI 1 LT —IKME - ERXYRT—DTHD. CNFTSINET4E
JGN-XD 2 DDILEEIL2EE /AW O R—Y & UTKRZL EBIRHHSEE RO, SBERZNZNOERI=HN SN
ELEUTPILIALT—S%, LEBLLECHECTO-—REFv RT3 EICELD, T—AKBT—SIRE
MTHONTUS. CDIDXnetDIRKE SEIDET AR ETREIC DV THBITY o

F—O—R I HIEFT—S3IA, R

Keywords: seismic data exchange, seismic observation network
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REYERERROIDETIMES KU T T3DRE
3D modeling and Web3D display of near-surface geophysical survey results

TEIE =Et'. bt B Sith WX’ AR e
*Tomio INAZAKI', Kaoru KITAO?, Kunio AOIKE®, Takanori OGAHARA*
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WRRBICHEARD &, REHImODZEMBS LU ZNEZRE L I3 TAEENSE, ASIEESEDAIEN
DIREANRET(). ERRFHBBREE(C(IR—Y VIFABNRZHEINTETNR, AEBEARLSX, X

Ry RS YTV TICEDOVTHRRRMMER S NS eOHEHBOEEEEEMN Oz, R—DYTF—5(CE
DVWCTREBOAHEBEZIRR D CEFRENICRETH D, TLEEMNET ILERICEARESEENMED TL)
fz. Cnlc UYBERE S T EROMIEIEE 208 5 W\ F3DNEFRIBHRE U TIRHIT S ENTES. M2
BRERMECNEITICEEHERABTCOENERELE CL<AVSNTEZMR, REDT Y Y EMTOES
BRY VTV IVITFNA IOBEREICL T, KEDHBRBESEEFMICEEEIT S EMNAREL L > TETL)

3. EESFFHRPETIOATE2DHDVEIDTT A—IVIT S REBYIBERERMORAREENTETTU
3. TOICKYIBREE CIRX TREBMHESEIDTETIVEL, HRET—SEaDETCAEERELTCIIJL
TIDRTIBIREERARE L. ARXRTEIMERTINMEEITENRE L, §EK - BT OREBYIEESDIDAIE
{EHIZERBITL, ZNSHABFNICIBO TRIIETH DL, REBYERE(ICK > THnEEUTOA -5 —DR
HEBEE A X—IVTITBICENTBETH DI EEBNT .

B U e RERAMIEVRS-GNSSRIEEERT SGPRICID R, HBICERE UM CHh SIEEMERRKRERER, &
EEREEERE, SLUENHEESEARETHS. RBOEEBEECERBEDBIEMRAIAEE LD LD

(2, 10cm~50cmERREDIEFIRDBNRE BB L TIDNICHREEZE H/A—Le. CNhicKDlzE ZIEF3DGPRTIZ
16005/ m’x5125/m CRE) x4Byte (BHE) =3MB/m'DA—5 —DEHEMT —IMESND. MSTIERI N
R CEEBOMEREDIMERREENRANN—BETHD. —NIIDYEBRERRIBRELRICILETILE
LTREINZIN, MO TRHREERENDE CTERRIT BIHE, FENEREZHE LU TEROHEBENES
KELUTIDETINERRI DT —JT I XEFTILDESHABEZEBRELPIV. ZCTSEIEVK DHDER
HEHEL, ZNCHROAIVVER, RN—D YV TAEBRT —5, DVIEREMET —5 ZMX RE 30
BEBEETTIVEERLE. EHEFILVVERIE, SFREAXS (RXHEERS6M) BEfRZAgisoftatED
PhotoScan(CEXDIAHERLTZ. CHOETIVEFHERBERCERINCEZBUBEHREELTHED, BED
(INFICEBRBICUVYDTEBICENRTES. (IMCHRRINBIEEKRDIDETIVLIE, REDHDEXRETILARE
ETHOEM, BRUEHKEEIDETIVIE, REALITTHELS, AEMBEZEEL CUSCEMNEEBTHSD. e
IDETILDOIERKIC(36olden SoftwarextBMSurfer/Voxler&E BU\Z. EHREEKDIDIEE (C(F0penGLEFREND
APIRLL FBESNTE RN, BEICE > TINEJavaScripthS DIRIEMTE D £ S(C L TzWebGL HMEEE(TIR
ESNBICED, FALETS TV ERBERT, BENDD I I TSOYRATEIDRRMABEE LD, £
C T DWebaLE AUV TIDREMBBISET ILERT L. Web3DRIRTIE, BRI DR —T 1 —XNDEEM
ERBIDZCEMTES. ChCKDMREMPOBENEENBEYZR S ICEBIDIENTEDIELEE
[, BEMTYMREET —IMHEENL - IREIT D EERABEICHE DI,

F—O—F  VIERE. EE(HE. 3DETIL. DT T3

Keywords: Geophysics, Near surfaces, 3D modeling, Web3D

©2016. Japan Geoscience Union. A1l Right Reserved. - MGI21-13 -



MGI21-14 HAMERSER S EA2016EAS

ZRET IO EHDEARRN—INS—Vy FEMRBEI =2 -3 V7T —IDILHE
Scatter Plot-Based Color Map for Multivariate Data Visualization and its Application to
Geofluid Simulation Data
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ZEBELVSERNST—IEBRIDICEI. YZaL—Ya VHARICARUVWTEETH D, AAKRTE. 7
TEDORBRINE 2 (FEREHIRTE B ESEMEERIREE T35 L VWARIEFERE LT, BlRIR—X A
S—VVITERRT D, BRERFETIE. BHOIZHHMR L TRENICOHT IRBEFHICTEETRIR
I3, Rlc. FSHARLICEOVTEBIRINEREICT LT, 818, BEFREEEDLSHELDIRTNEE
EIDYUTD, CNICLDT. ZRETFT—INSFHBEEEZRELHELED. LD EV O IEEEZR
VWZEIRIERNTRECTE D, BERFEEZEMRODT7RNTINDEE. KEVBELE DERIRE S
STalb—2arvrF—SICBEBUREBR. BRYE. ELEDRFEEES LUZNSOYIERNSHEREL. 2
RNCRTEI S EICHINUTz, RERICHVTIE. BREFEOFHMS LUEBROBERSEFICOVTHEST
3o

F-U—F  HEgad. ARG

Keywords: Feature extraction, Visualization
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Open simulation data system for Jovian magnetospheric research
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FCICE»HD. cNSHOTF—SFZFA. EBRFLULTESSEOHORBEDRREBETHD. NICTTHTIVRDOSD
RPRZOINRNIVEII—EEZITUND, AERTRECDT I I IATLOBERRERE L. SEBOER
Z1T15,

F—O—R . AEHSE. HEV=1L—TY3Y. KRET—5
Keywords: Jovian magnetosphere, Numerical simulation, big data
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Data archive and integrated data analysis tools developed by ERG Science Center
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The ERG (Exploration of energization and Radiation in Geospace) is a Japanese geospace exploration
project. Its core component is the ERG satellite, an inner magnetosphere satellite with the full
set of particle and field instruments currently scheduled to be launched in FY2016. The ERG project
consists of the satellite observation team, the ground-based network observation team, and the
integrated data analysis/simulation team. Besides these research teams, ERG Science Center (ERG-SC)
has been organized to play an essential role in managing the data center for all kinds of
scientific data as well as promoting close collaborations of the three teams and other research
projects. Thus the goal of ERG-SC is to maximize scientific output from the ERG project. For
studies of geospace, where different plasma populations are interacted with each other via
cross-energy and cross-regional coupling processes, the integrated data analysis combining various
kinds of data sets is key to comprehensive understanding of multi-scale dynamical processes. A
standard data format and integrated data analysis tools are essential to realize the seamless data
analysis environment for the science community. The ERG satellite data of Level-2 (calibrated, in
physical unit) and higher levels and the ground observation network data are archived in the NASA
(DF format and basically open freely to the international science community. Together with
scientific data, the data files in (DF carry a set of metadata. The metadata set is designed to
provide data users with the concise description on the data themselves as well as some useful
information used by data analysis software visualizing/analyzing the data. The integrated data
analysis tool is developed on the basis of the Space Physics Environment Data Analysis Software
(SPEDAS) in collaboration with the THEMIS and IUGONET teams. It should be noted that other
satellite project data for geospace, such as THEMIS, Van Allen Probes, and MMS can be easily
combined with SPEDAS if the ERG data are also converted to the CDF format. Thus the integrated data
analysis using many kinds of data is truly realized through SPEDAS with the standardized data
archive in CDF. Other useful tools, such as the ERG Web Analysis Tool (ERGWAT), Conjunction Event
Finder (CEF), and the numerical solver tool of the dispersion relation for plasma waves in geospace
have also been developed by ERG-SC to contribute to scientific researches related to the ERG
project.
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FEBEAIC KL > TR/ONBIARMET —ITUOBINBT—TFTIUyYrI VR
Open Science using Big Data obtained by Japanese Antarctic Research
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FERBAEIIRE T VT ILY Y FMEERRIC K o T, EIEMAFZEAT & Mops DEIFERLEIRIC & > THIEN
T, CNICLDT. BMEMTITONDIERZZEZEY 7ILY 7 LICERANSHIFH I NS & R CORER
T—HEERNTRZCENTET S, BRMENET—SIBRETCEHAMLSBICL>THERD. BRHAEE
(C K BEMEBERERFIZEFNEESIEOAR, BFE10BHEIDDT—5(F. BELOIRICKL > TIEET B EHNH
BECTH Do

T, BAEMS LOREBMEKICH (TIEREEEE. BALOERME T ITHKRTIEDREICH L\ TEBRE
HIRREERZE MG I D C EMAIBEICIED DD B Do A VI ILEICH T IERTRE C DK SRR
EAREINSRD—DTHD. BRRENDT—IRERIGEESINTUL D,

ERICHWT. EIRMAEFRCIRERNT—S(CNTBNINEEITSCENRTEIHHERE LDDOH

D, CNSOE[T—FCDVNTE. FEIRFARMNAIBEICHED X DEREEH TUL D,
CNSOEFICDVWTIBNIT DL ETIC. CNHASOREBERAIICH FTDIABET—IDLNBICDVWTREY
Do

F—O—REEEHA. T-IR- F-TIUPIIVR
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EvOFr—8&F—TFU7—5 CNHSORIZEMEERZXDI_DNDF—TJ—RK
“Big-data” and “Open-data”: Two key words to support future science
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TJI—XRT7LUT1RRL—FIXNVREERL—FD—DOTHDIMN. 7L1IROL—FZEET S & TIRTT
DEMBEERE CE. CNFITELRICHESHEVWIT—ILOT—IRHENEINZIEEBHKRT D, Z<NR
KREES. HIXE10TBEBX DVEROMGER T —IEEBRBL. [IREVIFT—INSDRE/IT— VDR
KL (F—IV1ZUD) EI5EOET—IY—RAIAERFEFEETRELLL, ZLOKKREBIBED
FIFRROEFIZERIRL. ZORKREFMICERT DIBFAMEISENTD,. JT1—IART7LIKRLU—TIDEH
BTr—SEEBFEE I ET. [IREZOFENRBRNAIEAELVHARERNRRO/IIS—VUDEEITDELE
5. ARERIIESBSTHSS, [IRFZOHMBLEUICT—IEBRANTEINDIFIREL] EESOREZES
<EZLDHAEE (BAR) OXELERTHS S, LML, EFEYIFT—SDIERTE. M@RAEVT
T—HEBIITDINTIEEL. EVITF—SRRBEEZEITDICERHDIEVDSCERDIN>TSEZ, Ch
F. BZESLKLEZLORERELHICHVTIIERNL 7 JO-FTHD. COLSEFENENTH DI
DMMZIFIELC SNELHE LN,
BARASEBEWE(CEVWTECDEIDIHEYIF—IFENBMTHDCEM. REASHNCE DTSz, BED
Web 7 FUT—23 Y TCOVE1-INRNEZEHFIRIT KM CE. SER/EDXECEDVHEE LK
Ve »S5NUHOAVEI—BTICHE5RDIITTONEET —IR—ELTHE. HIFTNRONEICHIET S
BECEICZDEENHIRE I INENSZNHEDBEKRZHE I SFENRESNTUL D, CNFTTICRIZERAM
NZOWE U TCETRENFEEIEKBREZ 7 TO—FH. EvIFT—SERRRIZ(CHVTIIEAL DRI
ZINHTIRHDTUBIDTH D, EEDA. INRTORIZMARICEVT., EvIT—SEBARMEFENEUMT
HBDEFTRITDEFUVEV, CCTERBIRNETG. TFARICUHANT—FFBETETLL ] EVSEEBRRIE
BT TRIESIHEVWEVWDETH D, FRAEEMEIERD Y 7 X =B L 26oogleDEEFIERF —LF. &
EEE7SET7EEETEV MFEEMRER] THh o/,
F—ARERRNETIEIT—IEMBENDRI— LRIV RCTBRIFEECHDIEFRUEZN, BICEVITTF—51g
ERIE (data driven scienceE EENOND) (FT—FDHICITRTHOBHRNASG D EVWSEBICEDILTL
Do CHDEOIHEVIFT—IIERARRZNEFETZLDEEOCAT 1 7ETBNINTND, THALOER
FRAELLV ] CERBRRIEDETENDSNDDH D, CNlF. 7V —v MEETE. EF MTESH
(Collective Intelligence) | ELTREINTUVSEIERATHD, EVIT—5. A—TFV7—5, &5
. BRITVILE . RIEDFBCSVT—DNAAEBRELTUVELDIICRZD, EIIIHBHIE
[F. EvIOF—5DNBEMiEEvIT—9NA—T/HETHD. H5PDT—IRA—-Tbdn. v
F—HNEBEME R DENRE VI T — I ERRMEFEICLIDT—IBRETSCET. CNHSEDLSK
KBRS THEDN. TNEE. ZEIICERERHDIES DN ZNEXICERETSICIE. TFEFIRTOD
RZEF—I0F—T/HEREZRELESHEVDTH D,

©2016. Japan Geoscience Union. A1l Right Reserved. - MGI21-18 -



