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While there exist various internal physical processes, the
upper atmosphere is strongly influenced by external factors,
e.g. energy input from the Sun by ultraviolet radiation and
momentum injection from the lower atmosphere by

- propagating atmospheric waves..... \ o
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To comprehensively understand the upper atmosphere,

30  multidisciplinary researches are required with
combinations of various types of observational data taken

at different locations and altitudes.
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International Research Collaborations under ICSU

ICSU ------ Antarctic Research (SCAR)

--- Biodiversity (DIVERSITAS)

--- Climate Observation (GCOS)

--- Climate Research (WCRP)

--- Data for Science & Technology (CODATA)
--- Disaster Risk (IRDR)

--- Ecosystem Change & Society (PECS)

--- Geosphere-Biosphere (IGBP)

--- Human Dimensions of Global Environmental Change (IHDP)
--- Ocean Observations (GOOS)

--- Ocean Research (SCOR)

--- Radio Astronomy & Space Science (IUCAF)
---|Solar-Terrestrial Physics (SCOSTEP)

President; Nat Gopalswamy (NASA)
Vice President; F. J. Luebken, (IAP)
Bureau from URSI, IAMAS, IAGA, IUPAP, SCAR, COSPAR

--- Space Research (COSPAR)
--- Terrestrial Observations (GTOS)
--- World Data System (WDS)




Historical Development of SCOSTEP Programs
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'IUGONER CAESES
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CAWSES: Climate and Weather of the Sun-
Earth System, 2004-2008

SCOSTEP's international program in 2004-2008 to link the
world's scientists in a cooperative effort to enhance our
understanding of the Solar Terrestrial relations, which
iImpacts on life and society. In particular, we put special
emphasis on the short (weather) and long-term (climate)
variability of the solar activities and their effects in
geospace and Earth’s environment.

- space missions, ground-based observations, and
theory, modeling, and data analysis

- space weather forecasting, design of space- and Earth-
based technological systems, and understanding the
role of solar-terrestrial influences on global change.

CAWSES Science Steering Group (SSG)

(1) Solar Influence on Climate

(2) Space Weather: Science and Applications

(3) Atmospheric Coupling Processes

(4) Space Climatology 5



Four Themes under CAWSES
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,‘IUGOW | Ground-based observational data of upper atmosphere

For the ground-based observation of the upper atmosphere,
huge, various kinds of observational data have been
accumulated at universities and institutes since IGY in 1957-58.

These observational data have not been necessarily well used by

various researchers.

JUGONET started in FY 2009!



CAESES ||
CAWSES II: Towards Solar Maximum, 2009-2013

CAWSES Il addresses:

« Fundamental questions of how the coupled sun-
earth system operates on timescales of
minutes to millenia

« Questions that require coordinated inter-
disciplinary international effort

Co-Chair of CAWSES-II

2009-10: Susan Avery &
Alan Rogers

2011-13: Joe Davila &
Toshitaka Tsuda

2010

NASA/MSFC/Hathaway



TG1: Solar influences on climate
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The IUGONET project aims at Dbuilding “e-
infrastructure” for researchers to effectively find, get,
and analyze various kinds of upper atmospheric data
spread over universities and institutes. i

The IUGONET project - Objectives

> To distribute ground-based observational data accumulated over

5 50 years since IGY (both digital and analogue data)
et . : Planetary Plasma and
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_‘IUGOW | Observational Data Collected by the IUGONET Institutes
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Various observation parameters (wind, geomagnetism, aurora, sunspot etc.)

Ic;i'ri: taken by various techniques in various time periods at various locations and
magn. _ altitudes
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Such observational data not necessarily well used in scientific researches so far
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Schematic View of IUGONET Project

huge amount of data
spread over research
institutes with little info.

PROBLEM: Various kind,

SOLUTION: Create a
metadata database for
cross-search of these
dispersed data
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Promote new types of
the upper atmospheric
research by the analysis
of multidisciplinary data

Create a metadata database
of the upper atmospheric
data for cross-search

Browse Data
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Virtual Information Center -
fog upper atmospheric sci.

Kwasan & Hida
Observarories,
Kyoto Univ.

Develop an integrated
data analysis software
to handle the data from
the IUGONET institutes
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IUGONET Project Timeline

Virtual Information
Center

Installation & stable
operation

FY2010 | FY2011 | FY2012 | FY2013

Install system

—

FY2014

Construct the integrated research
environment (video and/or web
conference system, etc.)

Extension to other
disciplines

ﬂ

Wrap up the project and discuss
further extension of the system to
other discipline

Make prototype

Develop regular | Release product

Design and build the IUGONET

a Development system to public metadata DB system on the basis
g5 of DSpace
8 ;>’- Update Conduct regular operation of the
= Stable operation computers metadata DB and customize it as
ﬁ needed
. Release ver.1 Prepare Formulate the IUGONET common
© z:;%r;g format format documents metadata format and keep
s e —— S ] ——— el updating it if necessary
B Open metadata Create metadata in the designated
= Creation of metadata thru metadata DB Target relatively old, undatabased items format and register them in the
metadata DB system
o | Survey& Specification Prepare Design an integrated anglysi§
§ Specification of documents software to download,_wsuallze,
£ analysis software — and analyze d?ta ;_)roylded from
® the IUGONET institutions
2 Release product Develop the IUGONET analysis
'S | Programming to public Target relatively old, undatabased items software by using TDAS (a set of
< IDL subroutines)
Rearrangement of Rearrange DBs corresponding to Arrange relatively old, undatabased items and Rearrange existing observational
observational DBs metadata & software digitize analogue data DBs and neV\.IIy set up DBs of
m undatabsed items
2 Application to Conduct interdisciplinary researches by utilizing the Make a Se"'assessment_Of the
< o IUGONET products IUGONET products and introduce
& | scientific researches N . # how to use them in researches

Outreach activities

Build project

homeﬁaﬁe IUGONET products

Orgal:;t regular workshops. and provide tutorial m.ovies of the

Conduct promotion activities to
settle the IUGONET products as
an essential e-infrastructurel

Tall
rooay




Development of metadata DB

http://search.iugonet.org/iugonet

IUGONET Metadata DB > RSS Feeds
L FREY 1+)
" )
Questionnaire easy feedback or detail survey =
+| Home | RSS |
~ IUGONET MDE Latest
Search Help Update Thu
free word U o
I ET 12:13:09 JST
Browse Data 2012
more...
a Entire S ear C h Metadata DB for Upper Atmosphere
> Data / Resourt
W30 XHTML
%.| Resource Type - 1.0 o
All Earth & sun @ spatial U
Browse Service liaaweras
+# Browse Service (7]
(e.g. meteor radar, MF radar, SuperDARN, EISCAT.....)
MTime:
from to utc 4
™ spatial Coverage/Map: -
Nore time range
[degree]

spatial
coverage S
search il T ME

@Data Types:
Data Set ( MNumerical ¥ Plot / Movie ) [J Data File / Plot [J Instrument () Observatory 7]

(‘search )

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

Powered by DSpace Software.

# of metadata registered
(as of April 2012)

1.68 million

(* including metadata of data files)

® Metadata DB platform

DSpace - an open source software
to manage digital contents and
their metadata - with
customization depending on our
metadata

® Metadata format

SPASE metadata model with some
modifications according to
characteristics of the ground-
based observational data of the
upper atmosphere
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v' To help users easily download, visualize,

and analyze various data provided from the
IUGONET institutes

v With TDAS libraries in IDL

THEMIS Data Analysis Software suite

Able to make stacked plots of time series to
compare various kind of data

Easy to handle data by using GUI even for
those who are not familiar with IDL
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Outreach Activities

We are doing promotional activities to settle the IUGONET products
as an essential e-infrastructure in the research communities.

[ .

® Data analysis workshop . S

We provide intensive course to learn how to use the
IUGONET metadata DB & data analysis software and to

analyze observational data provided by the IUGONET
institutes

Next workshops

— July or August 2012 @ Tachikawa
— February or March 2013 @ Nagoya

® Online tutorial movies

Researchers can learn how to use IUGONET metadata
DB & data analysis software anytime online at the
IUGONET’s YouTube site.

IUGONET

16




Outreach Activities

http://twitter.com/#!/iugonet
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database, analysis software, data provided and its products

by each institute, meeting presentations,
IUGONET workshop, etc. 17



» The IUGONET project (http://www.iugonet.orqg) builds
metadata database and analysis software to promote
effective distribution and use of upper atmospheric
data taken by various ground-based observations.

» The IUGONET products have just been released!

VEELEIEN IRl Nitp//Searchiugonet.org/itgonet/

Analysis software : http://www.iugonet.org/en/software.html

» The IUGONET tries various promotional activities to
settle the IUGONET products as an essential e-
Infrastructure in the research communities and plans
to extend the products internationally and

interdisciplinarily. .


http://www.iugonet.org

