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IUGONET: Inter-university Upper-atmosphere Global Observation NETwork
(2009-2015 MEXT project by 4 universities and a national institution)
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ULTRA-IUGONET: ULTimate Research Aid — IUGONET
(A proposal to the MEXT by 6 universities and two national institutions)
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Basic idea: Constructing a common metadata database
and Use de-fact standard software as much as possible

Metadata Database and
search system

Analysis Software (UDAS)

*] Home |
&) IUGONET MDB Latest e
¥ Search Hel p . 5 E Update Wed b ;
\ Mar 21 m 0B :
L I UO 12:01:59 I5T] =
Browse Data : 2012 £ wl
N more... £
g Entire 2
= Data / Resource |
W3r4 XHTML 5F
%, Resource Type ~ '~ 1.0 g
an Earth © sun® || spatial N
Browse Service
. #Free Word: = =
.»} Browse Service a ?
( teor radar, MF radar, SuperDARN, EISCAT..... ) =

e.g. me I
i e —

DASHH @ N

e Armtysis Sofrwarc from to wrc) |4
MData Types:
10, Data Set ( MNumerical ™ Plot / Movie ) () Data File / Plot [ Instrument [ il F
i :
oL
o
=

|5 Plot/Layout Options opened

Copyright © 2009-2011 IUGONET - Feedback
Customized by IUGOMET.

“SPASE” data model for THEMIS analysis software
metadata and “DSpace” for “TDAS” with extension for
dataset search ground based observation

http://search.iugonet.org/iugonet http://www.iugonet.org/software.html
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Red: IUGONET, Blue: US/Canadian databases
Green: Europian databases

Wide variety of satellite data

€There must be much more for blue and green — We (IUGONET) do not know!
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(ESPAS: Near Earth Space Data Infrastructure for e-Sciences)
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Source

Tywpes of data

Mear-Earth space data from ground-based sensors and instruments

DlAS sy stem

ESwvils database

European ionosondes
Tromsa, Sibilmanna, Sodankyla,
Warsaww, Hornsund

EISCAT incoherent scatter radars
EISZAT dynasondes

Malvern ISE database

GIRO databases

Swaz] database

SuperDARM

MG maagnetormeters

S0 madnet omet er

DTLU Space Magnetometer BNetwork

IMasGE Magnetormeter Metwvaarks

TS0 Magnetormeter FHMetwork

F Pl databaze

lonosonde parameters, ionograrmms, European rmaps of critical frequencies
— 8 Digisondes

LU=sable frequencies for HF cormmunications and oblique ionograms

ertical sounding pararmeters and ionograrms

Electron density profiles and termperatures from EISCAT

lonosonde parameters, ionograms

Electron density profiles

lonograms, skyrmaps and drift files from S0 Digisondes around the world
TEC SMSS parameters and European maps

Convection maps

Magnetic field data fromthree permanent geomagnetic observatories in tahe
Magnetic field data fromSodankyla Geophysical O bservatarny

M agnetic field data fromGreenland, Denmark and the South Atlantic
— 25 stations

M agnetic field data covering geodgraphic lattudes from 58 to 79 dedrees
— 21 stations

M agnetic field data from Swalbard to the south-west coast of RNorway
— 14 stations

Meutral wind and neutral termmperature at 240 kmover 2 sites in Scandinavia.
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Mear-Earth space data from space-bome Ssensors
LIS TER In situ electron density
DEMETER Ir =ity electron density

SWAC| database  CHAMP and GRACE  Reconstructed electron density profiles and RO profiles

CHAMP ATRO Meutral Atmosphere data
FORMOSAT-3COSMIC Electron density profiles, RO data, TEC data

ELF MLF wwave experiment data.
FRS-3 syntheszer radiospectrometer data.
mMAGIOMN-3 database : i
Data from cold thermal plasima in the topside ionosphere.

High-energy charged padicle spectrometer data.

GIRO databasze: WMAGEF R Flasmagrams from Radio Plasma Imager
ACE nterplanetary magnetic field, solar wind density and velocity
SOHD LASCO coranagraph ohserations

Data from SWaAP caronal irmager

PROBAZ Diata from Ly RA ELW radiometer

MOAAPOES Calibrated and homogenized fluxes of energetic padicles

[SI5/Alouette database Electron density profiles



NASA/Virtual Observatories - SPASEJ#A—<vhz{&fE

eHeliophysics Data Portal (http://heliophysicsdata.gsfc.nasa.gov/)
o Virtual Heliospheric Observatory (VHO)  (http://vho.nasa.gov/)
o Virtual Energetic Particle Observator (VEPO)
(http://vepo.gsfc.nasa.gov/ )
o Virtual Magnetospheric Observatory at Goddard (VMO/G)
(http://vmo.nasa.gov/)
o Virtual Magnetospheric Observatory at UCLA (VMO/U)
(http://vmo.igpp.ucla.edu/)
o Virtual Model Repository (VMR) (http://vmr.engin.umich.edu/)
oVirtual Radiation Belt Observatory (ViRBO)  ( http://virbo.org/)
o Virtual Wave Observatory (VWO) (http://vwo.gsfc.nasa.gov/)
eMagnetogram Analysis for the Network of Geophysical
Observatories (MANGO) (http://mango.igpp.ucla.edu)




[ SPASE Consortium Participants ]

* Augsburg College

- California Institute of Technology (CalTech)

- Centre de Données de la Physique des Plasmas (CDPP)

- Istituto Nazionale di Astrofisica (INAF)

- Japan Aerospace eXploration Agency (JAXA) - STP/Ehime

*Japan'‘s Inter-university Upper atmosphere Global Observation
NETwork TUGONET)

- Jet Propulsion Laboratory (JPL)

- John Hopkins University/Applied Physics Laboratory (JHU/APL)

* George Mason University

» Goddard Space Flight Center (GSFC)

- National Aeronautics and Space Administration (NASA) HQ

- National Oceanic and Atmospheric Administration (NOAA)

*NOAA's National Geophysics Data Center (NGDC)

» Rutherford Appleton Laboratory (RAL)

- Stanford University

- Southwest Research Institute (SwRI)

» University of California, Los Angeles (UCLA)
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Promotion of the collaboration with ESPAS and IUGONET

(ESPAS: Near Earth Space Data Infrastructure for e-Sciences)

IUGONET (SPASE) & ESPAS (1SO) &, BHA5T—3ETIEHERALTLS,

SPASE ontology

=

ESPAS ontology

150 18115:2006 Metadata (Corrigendum) |

I * Metadata spplication information
i+ Metsdsta entity set information
i |dentification infarmation

I * Constraint information

T Dats qualty information

i Mzintenance information

I * Spatial representation information
T Reference system information
i Content information

I * Portrayal catalogue information
i+ Distribution informetion

i Metedsts extension information
[ + Application sehema infomation
i+ Extent infomnation

gt Citation and responsible party information

r

\
\

Document |
Instrument \p_:]no_f] 0
[ from 11
Catalog 3 g
Observatory i
n
a
— + I
- Person i
Display : 0
Annotation T
: Author-of

biia found-in [ n

‘-_._/—- | |

Numerical Repository Service Registry
Data
has
Physical -
: Infrastructure
Parameter
k.

Figure 2: The association map hetween resources in the SPASE
model. Arrows point in the direction of association.

(from 150 13115-Af Metadata)

Y
\

aimparts

________________________T-:BJ + Basic Types

arequirementsClazss
observation

+
MamedValue
+ ObsenvationContext
+ OM_Obsenvation

+
OM Process

{from Observahw zchems)

|
|
aimparts
\ |
N
\ |

wlesfy
Observation

|50 19103:2005 Schema Language |

{from 150 fS'fDiAﬁcncepfuai Scnerdr.an guage,

+ESPAS_Observation
+ ESPAS_ObservationStetusValue

+EGPAS_PesultccumulationValue
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a AGU Fall Meeting session |D#: 3949
“Mash-up of Heterogeneous Data Systems for Better Data

Integration: Furthering Interoperability through

Collaborative Communities”

Primary Convener: Bernd Ritschel,
Co-conveners: Peter A. Fox, Christine E. White and Toshihiko lyemori
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IUGONET Metadata (SPASE)D 74— v &igEE

Description of data set

<?xml version="1.0" encoding="UTF-
8ll?> L

<NumericalData> =0

<?xml version="1.0" encoding="UTF-
8"?> E

| ==

<DisplayData> —

<?xml version="1.0" encoding="UTF-
8"?> E

<Catalog>

HML

Each data file

<?xml version="1.0" encoding="UTF-
8"?> pd

<Observatory>

| &=

AMIL

Person data

<?xml version="1.0" encoding="UTF-8"?>

<Granule> E

A ML

<?xml version="1.0" encoding="UTF-
8"?> E

<Person> T

<?xml version="1.0" encoding="UTF-
8"?> E

<Instrument> XML

Repository

<?xml version="1.0" encoding="UTF-
8"?> E

<Repository> T

Data set




AAT—32DHI:

NumericalData

= Faml weridam™ T enmainge LT
<Cpare lay="arT aminsos =i AR LM‘T.;‘:I.'\ PR Echerm-irstanoe” Amins=" HEpdeaaie
o seimaELaC .:'.'a-

Lo vy legoret ograiermien TR Jugonet orgfdatar‘schernaﬂugonef K&
<NumericalData>

= R e 5 I:l U rl: 9| D = Fpare NG HET Hune e DalaZTEL T per DAR MIHD K H Fradansd_hok_aomnmeor, ¢ r socde: /Rep o 1=

zResourceHeaders

= R 5oL Wi D.url:l RN Hokkzklo HF rada, canmonmods daladisibuks] by
R 5ol W

RiG- <
Sercinlae l:.unlr-mlnc-le sasgererakel b CuperD R M Hokhabi HEraslar. Datale s ot dis Wouki i he COF fomial hectgh ERG-CC < De scrb v
<gonkack = Perrmibeipare NGO N ET FoniDe

Persond Mozomu N H k<P er:
Fl:\k Pﬂrrdl.dl'r‘f NgakT=/ Rk

R¢ lDl.I\CE' H\.‘\'&lﬂ'

iﬂccesslnform ation =

< Reposliony D=
.t- 510 N ETRep o] by CTELERG-SC
epoziion D=
Aualiah| III;. IZII'II'-e- -i.dlel E
'.-.n:ce il Opes lghl==

CACCE L=
URLphIIE fergrcrkkah regoyaac=U R L

., anarl:-DF Fn:nnal:
ACces

‘:lrl StrU meﬂtlD:’ pase 0G0 N ETIE e RESTELSUper DA R NHO K7 H Fratae/ b umeniin:
=heasurermentType = oommemm: mauennmpe:
<TernporalDescription=

'|1|n¢:a.-crs
25 | D = R0 | DO TR by D e
Rtl-al eclq- Dab =P 70/ Rl allve Thop D ks

MTimes
ZCaterie P I Calenes
< Expores FEoe! B pores
=(Tempord Descp ke

<DhbservedRegion =

EarliNe arD.rbcl- Eavcg phesre F REglon
= Obhgensed Fegory

iSpanaICoverageb

= Coond Ira s Bm
i oeopd Tt | Ri."l.-r\? tnhl\:ﬂ Zple ok /G oondirva ke P pre 5 an ke
= Ccmord lrecis Ty 5 kMo = GED = G oo IraksSys B Bam e

=G ocrdire Ie

NP mnes|Lod hlesE4 DM e manas Lol e

-:Dcn.ll'-emm IL3] b i:IJZI czaulemimcs ILal e

= E: o | Lorg I e e 150 0F B i Lorgl Leles

=k n'mo I T = 30000 e 5 e e | L ok =

'UI‘IF e grees /U b

<Epalalioleages

=Parameter=

< Name=Ra rage gak o Nane
= Degoip lorr R mnum rame gak rambr for 75 rage gak male ey 750 s e

aCappor b
-:L};.pp-ornl.mIb:-ﬁlwu&:.‘ﬂ.pml’.‘l.mlt.‘:-

2 TapprE
<{Parame k-

zParameter=

XmITIERLL T
SHEMIILE

Resource ID

iz ) —2 C3H T unigue [ZEWRS112 URIFETGDID
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® |[UGONET uses DSpace as the metadata DB platform

Development of metadata DB system

v’ Free software, widely used by digital repositories in many universities over the
world.

v" Including fundamental functions to register, search, provide, and harvest metadata
written even in the IUGONET metadata format.

& rome

IUGOKET Metadata DB =

A onien . | BY=E0
Browse Data This DE is now in bata testing. We appreciate your feedback . | =
: UnL Service <?xml version="1.0" encoding="UTF-8"?>
. [§ P — <spase lang="en" xmlns:xsi="http://www.w3.0rg/2001/XMLSche
: | U ET instance" xmlIns="http://www.iugonet.org/data/schema"
Browsc Scrvice Lalenl Upnlele Sl . . .
= —— ietadat D6 foe Upper Atnosbese May 21 0056:34 xsi:schemalocation="http://www.iugonet.org/data/schema
sram http://www.iugonet.org/data/schema/iugonet.xsd ">
DASHH| #mewoy R <Version>1.0.0</Version>
| at Ay Sotvare Free Werd g V- E <NumericalData>
{e.q. onosphere, tmposohere, magnetosphers, helicshpere.....}
IUGONET, |I. . _
i R rerarnrr ey RIS <ResourcelD>spase://IUGONET/NumericalData/STEL/SuperDARN/HOK/HFr
: adar/sd_hok_common_ergsccdf</ResourcelD>
Spatial Coverage/Mag.
- ; N T <ResourceHeader>
Latitude: Southernmost |=.2 . Northernmest | 5o [degree] )
o — er— <ResourceName>SuperDARN Hokkaido HF radar, common mode data
Longitude: Westernmost | 7oz , Easternmaost | 1910 [degree]

distributed by

ERG-SC</ResourceName>
<ReleaseDate>2009-04-01T00:00:00</ReleaseDate>
<ExpirationDate>2199-12-31T23:59:59</ExpirationDate>
<Description>Common mode data generated by SuperDARN Hokkaido

HF radar. Data

. Data files are distributed in the CDF format through ERG-SC</Description>

or [clos: man]

Mata Set (@ Nurarical & Plat / Moda ) ) Data Sile / Pat O Instrument () Ohesrvatary [V g

(e ) </NumericalData>

Rbout 2000 metadata of datasets are available for now !



2015] ¢ [2016] | [2017] : [2018] @ [2019] | [2020]

Construction of ULTRA-IUGONET, Adding Metadata, etc. >

Promotion of Interoperability with ESPAS and V(>

Promotion of data publishing

Big data analysis with the system

Use for education

International
Kick-off

VANV

International International

Symposium Symposium Symposium




IUGONET Metadata (SPASE)D 74— v &igEE

Description of data set

<?xml version="1.0" encoding="UTF-
8ll?> L

<NumericalData> =0

<?xml version="1.0" encoding="UTF-
8"?> E

| ==

<DisplayData> —

<?xml version="1.0" encoding="UTF-
8"?> E

<Catalog>

HML

Each data file

<?xml version="1.0" encoding="UTF-
8"?> pd

<Observatory>

| &=

AMIL

Person data
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The IUGONET project aimed at building an “e-infrastructure” for
researchers to effectively find, get, and analyze various kinds of
upper atmospheric data spread over universities and institutions.
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