e
5“ \
| csu
WORLD DATA SYSTEM

T8 FEEFHMFRBHET ORI L
FER29F2H108 (£) . FEMEHERT

F—TUoHATR RAETEHBZHE

E

MU

X =

HEAZh&E HEEESE
ICSU-WDSEI[& T} ZE B £ ex officio
FHEENRERE HEeEY T TR 2—AR#HKIE

International Programme Office Hosted by Nﬁ
Based in Tokyo, Japan

This document is provided by JAXA.



©<L

c A—TUHAITORDEER
o fFlplT—4
s BEFHILMAET—FDHE. F, f\i, [+T

o Bl BT —32D=0DTIR)L-T—43"
AT ANSDF v ()

ARy EE . HlE R ((E = R) BB

This document is provided by JAXA.



CaIT
EkElE, KQEFR-EEEYIESE

]’-il.'j.-'{.'a;-‘mm o Eximi*f:&E*iﬁﬁé
Cafos — OS5 LZFER(H22) ., B3 (H26-27) . (BRI AT LFE (H26—)
- ENBHMEAEBERIEERZE. EaIEHAEMARESE
« HEMRFEGFEMRME SR (H25) /IEHE BNRE.

BHREERAT LTS
« BARZFMEFE ST EESLE)

— BFHRFERES. J2a—Fvy—T7—ADHEEIZEATHEES

vic? * TEHBRETZEHERE (NICT)

3 — ICSU-WDS, $i&EvY T—4aHE L 2 —H L #H1E
W:‘"' - MR

o — TEEMEREEEA-A—T YA RIZET 5#&E1&1(H26)
ElE i T —TUH AT RIS BT+ O—F7 v THRETE ] (H27)

- ENEREEMFEIITEHRZRSESE XA
e FRINEFEES BRIMNA—TH AT XI5 FHigh Level
Expert Group B EE

BETF—aR L — TS5 — HEHLH

|-

This document is provided by JAXA.



A—ToH AT ADBEKEMA

This document is provided by JAXA.



G8.G7IZBITAA—TUoHAIUR, BT —3R)—

S, e 2013FG8YIYN(ER) (G8EA—T VT —HEE
IG8 - T—Qéigﬁﬁﬁ%ﬂi%&b'ﬂﬁﬁﬁﬁo
2RICERNDOBERERMNEIELIZCSHT=,
— 1IE5|E0)r7J' 72T —%](0Open Government Data) &L B S 41

Eaelbs (RDAES

— Z M Research Data AII|ance(RDA)7f)\ SBE SN

e 2016 FG7THEREZE (DKL)
‘$ - A— 7/*%41/}(-&//3/(*1&! 7575.%/“
W EEAE GTA—T YA IR L

e F1EEEH:20165F11A9H
« 2017EG7EIHKESS

P (AFUT)INEIFT(?)

—

G72017
ITALIA

B EiRHt: IR -ZWR - O<IEH

Photos provided by Cabinet Office of Japan, Ibaragi
Prefectural Government, and Tsukuba City Government

This document is provided by JAXA.



Open Access to Open Data and Open Smence

Overview example
(2015)

q:“" J
1y

Self Archiving Institutional Repository = Full OA (mega) journal

. Science Commons Science 2.0+
(Scholarly activity)

(Common activity) Article  Access Research Outputs ReUse Research Activity
Open Source Open Innovation.|----- -Citizen Science
_______________ Open Data
Creative Commons (Open gov,) | L&0de for XX
2000’s Improve, 2010’s Redesign,

Incremental Disruptive?
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1) OECD HFRNTREZRZFMREE

2006 % 12 . OECD MNEBEIZH L T"OECD Principles and Guidelines for Access to Research
Data from Public Funding( AR ERIZEAMET —2~DT7OLRIZEATARANEUVHAFS
AV)"BERBEN-, BRT—E2NDA—T U7V REEHRL. TOLBLERAZRI L
N.AROEELEETORLEIZOEMNDEVSIEBIMDBEZ, A1), NFEBAE). rﬁ BTE).

I'f el e . T ODLl. . (endiDl v lde s~ D2 . AT b @ T O SE D . d . — e ‘

" (4) REEFZHLEFZAT (NIH) T—ZREFAY—LEHER
2003 £ 10 B, NIH [ Data Sharing Policy ZHIEL . IR AE LA HBICH T 5T —FEEE
T (Data Sharing Plan) DigHEBFE LIz, ZAEZHTIX NHOBBERARIZESHAT—2OHEFE
BELT.THERROF—TALDEIL ). DI OCREBO ZRILDER ). (FH-LEHED
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—‘1 (6) ZEHFRFH (RCUK) Common Principles on Data Policy’
2011 £, RCUK (X AMIBNRZE R ITT-BIR T —R I THY . TEDRYFIPRZL, #EHFIZ
FEHMHEEZETTHLDBVSSHESHLFEATAH—TUICFIATELLIICTDIELD
HAKRBIDE &, “Common Principles on Data Policy” #2F&LUT-, AR —I&., BATEIR AR
RERICIHT HEAMOEREF —NWAREBOBBEENELT. ART 204 —T >
LIZET2EZEARASHRSHICXBEDRUNZEDHLIBENRMEALLAE DTN TINS, C
DRHAHIZB>T, TR EDLSIZ, ZEEIZBITAZL{OWMEB BB TIET—44K") o —
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Expert Panel on Open Science based on Global Perspectives (cabinet Office,
Japan)

Promoting Open Science in Japan Opening

up a new era for the advancement of science
Report by the Expert Panel on Open Science, based on
Global Perspectives, Cabinet Office, Government of
Japan (March 30, 2015)

[H. Manago, 2015]
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Policy map for Promotion of Open Science

Guideline for use
and application of
research results

ro"'

~

Formulation of
basic policy

Research

Research ‘

results

[H. Manago (Cabinet Office), 2015]

Promotion of S&T and

acceleration of innovation
open science infrastructure

Formulation of
data

Canagm‘hent plan )
Management planning

quidelines for research
results(data)

Consideration for
protection of personal
infermation

and national security

Reference:

 Publication of Gold open S ol o e i N
re | P!F'E*'S access l:l'.}.ﬁ:l | - Support Q.ﬁ. i'..lﬂﬂlﬁll'lg (societies)
Policy to promote \ i —
cpenness and andlor ‘ C
sharing | Green OA \
Registration of Free access Eluppqrt institutional rupo_sit:u_‘ias
B : d {libraries, research organizations,
‘ research data and etc )
h 4, @pplications
S
Promotion to industries Limited access ﬁ‘;‘:;,'?:sﬂmﬂf;::mm
and te.
Policy to utilize Registration epplications e
and protect as of research : .
intellectual property data (intemal) Opt-out
Opt-out guidelines
guidelines | Protecion o IPBY | | | i of embargo
ﬁgﬁ’s ceiidtion Y (openly accessible and sharable
.- of patent after certain period of closed time)
Protection as IP and use

{mainly in industry and enterprises) ,/

Use as public knowledge
{(mainly research community and individuals)

Guidelines on Open Access to Scientific Publications and Research Data in Horizon 2020 Version 1.0 11 December 2013 p.4
http://ec.europa.eufresearch/participants/data/ref/h2020/grants_manual/hifoa_piloth2020-hi-oa-pilot-guide_en.pdf
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Data

e “Dataissues” [ Fl=Z - AR T—ADEREEIL ? ]
— Mutual trustworthiness of Science and Society
HEEHMFOEAEEEDRRE
— Information asset for the human society
NEHRHESEERIZESTDIEREE
— Fuel to drive/accelerate science & technology
=» Data Driven Innovation (OECD, etc.)

HEBEMOHEER DIT—2EHE A/ RX—23> | (OECD7RE)
— Data as a “first class” research output

BELGREEMTOMET ORI VL TRESNIDLE
— What is the best practice for both Science and Society?

MZLEHERBICESTHBGARNT SV TAANBE

Quantum Encryption Technology

http://www.iflscience.com ‘encryption-today-ho fe-it-really 14

http://meigen-ijin.com/eins
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19 Headlines

on less than 2 Pages

" The Physical Sciérice Basis
e

A

Approx. 1,300 scientists worked for the IPCC WG1.
3,000-4,000 scientists for all WG1-3?

[IPCC, 2013]
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Science as a Social System (with “Print” Publication)

Research Publishing/Preservation/Search of Scientific Information
Research Performing Scholarly Information
Bodies Publishers Management,
$ ﬁfjg % %ﬁ WILEY , G PLOS |one Infrastructure
v SV SPRINGER NATURE of ..
) NIRIICATIOMS ros fi‘
@AGU PUBLICATIONS {nm}
p— WORLD DATA SYSTEM
£Z e
== ASSOCIATION d . B
DataCite

i f;nm‘f;;’“ Library, Repository,
_Search, Abstracting, ... ORCII

@ ' Y’ ﬂaﬂl.lﬂllEE'ﬂPr

por gu: |
HARVARD

- LIBRARY :
W NiPR Lo L aD >
B NIPR Institutional Repositories
FTEA U R Y MU IBREISIERE

NIl Institutional Repositaries Program

— Data and Informatlon Flows

Goveran]ents #\ |C SU 1C scl st s

Academies
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Science as a Social System (with “Print” Publication)

Research Publishing/Preservation/Search of Scientific Information

Research Performing Scholarly Information
Bodies Publishers Management,

Infrastructure

oS 6L

WORLD DATA SYSTEM

d & E
DataCite
ORCID
: ",. lauanLir{kf{Emler

i [ i e | TN 1 e L

(RDAE=

= —

Governments
Academies # |CSU
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Print & Electronic Technologies as Social Info. Infrastructures
- BEQHRIXEOEBX 2L, RERFDTASLIL -HALIUR

Public library (paper media) [ 8c &+ =5s

ICSU established: 1931 <

& ENIAC, von Neumann:j1946 -+ [

World Data Center system : 1957 €% Hard Disk Drive: 1956 |
S copata ' & TCP/IP, dial-up (64kbps): 1982

& WWW (CERN): 1991

¢ Broadband internet
(>1Mbps): ~2000

(¥
| -
48]
)
>
i
LN v -
| Print Media '
~ Electronic

| PR

@I;* l,”,} } Media

ICsSU
WORLD.DATA SYSTER

% New global data initiatives: ICSU-WDS, RDA etc 2008~2013

@70 years S——

19
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A TF AT H bR #L D 5 &t
(hEk- FEHEERHOT —2F7 7 ERIZD )

e Willey/AGU publication policy:
”...in AGU’s journals, all data necessary to understand, evaluate,
replicate, and build upon the reported research must be made
available and accessible whenever possible...”

e SpringerOpen/”Earth, Planets and Space”, “Geoscience Letters”...
“...Electronic archiving of data enables readers to replicate, verify
and build upon the conclusions published in papers in the journal.
It is recommended that all data which are not directly attached to
a publication as electronic supplementary files be deposited...”

e Elsevier/JASTP:
“...Elsevier encourages authors to deposit raw experimental data
sets underpinning their research publication in data repositories,
and to enable interlinking of articles and data...”

This document is provided by JAXA.
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An Example for future Open Science practice: Geophysical Data Sharing

18th Century

by E. HaIIey(1702)

20th Century

First geomagnetlc map of Atlantlc Oceans =| [ Hh Bk £R R - E SRS E

RN
\. e | \

e.g., https //www ualberta ca/”unsworth]U’K
classes/210/notes210/D/210D2-2008.pdf

International Committees were established

for data preservation/services.
'lnternational Geophysical Year (1957-1958)

iﬂi:ﬂ‘.ﬁ'lf]ﬂi

lNIElNATIONAL
CEOPHYSICAL
YEAR

World Data
Centre

http://www.kakioka-
jma.go.jp/intro/enkaku.html

Federation of Astronomical
& Geophysical Data
Analysis Services

Em-BEEHTORE N

21st Century SEEN- 2B EEQONE
;'. v | FEGRARARERN 70—/ LBR RS~
¢ o ) Increasingly Required:
. 1CSU 1 jcsu -wDs established - Use advanced IT/ICT
WORLD DATA SYSTEM | (2008) toward a new «More multi & interdisciplinary

data management. - Global interoperable system 22
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ZElckYRIgEIC Al T —3 R T—435 | FHITH S,

o T—HEDER. T—ER—ADMHFEE, T—2NE (2 L22XMEED I+ 574
E.INEFTTRRBE -T2 23— T oTELFHEHLMNIZTES,
(ARBICESTHOHMEEX B ERRDER)

« T—ASBIAICKY. TAHREE - T I—DEFEEEREHMIEHETES,
i ICRE o f-xi{li &/ EMTED,

(ARBICESOTDHEI BRI ERRDER) (45244t (2015)
Data Citation ZHFIUAMEIE ]

DOINEEAL
| | Data Citation fﬁ%l]’&:fﬂ5
; Metrics
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DOI: AZE

10. 1002/2014)D022647

Kinoshita, T., Y. Murayama, and S.
Kawamura (2015), Tidal modulations of

U RL - mesospheric gravity wave kinetic energy
S observed with MF radar at Poker Flat
%b?f:&*b\ B Research Range, Alaska, J. Geophys. Res.,
..... e R e e il ot L 120, doi:10.1002/2014JD022647

Wiley Online Library i *

' Journals: Topics: Books EOS. = Login/Register @ALGUPJH'I-'.;'ll'ﬂ.]l-:?- m

Journal of Geophysical Research: Atmospheres
All AGU Journals » ¢ - B
RESEARCH ARTICLE  Tidal modulations of mesospharic gravity wave kinetic
http://onlinelibrary. wiley. com/d0|/ 10.1002/20 —— 355‘3?{?‘3?5321:?!1'1TFI"d" : M”I -
14)D022647/abstract;jsessionid=453F88F55438 T SR
032C647492980DDOAB02.f02t01 — ) T‘ e e e L L e
L - ...-:
i XCPDF??*()L :

e .- Hﬂﬂﬁ%‘h\“ﬁﬁc’&%o’c
e SUTALTN—T SRMRE LM
Tidal modulations of mesospheri (Landlng PagE)

gravity wave kinetic energy $
observed with MF radar at Poker & Hﬁ%b‘ﬁ{ié%’)—c
Flat Research Range, Alaska %Egs /\Faﬁ-d'é

Takenari Kinoshita =, Yasuhiro Murayama,
Sejji Kawamura
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do0i:10.17591/55838dbd6c0ad

DOI: A% 45@152&

XA NN
DO

URL:

0O O wwwlnetgo 1 w| @ & O

EhoTHL

FEOPTU | Overs [ ABRvacsr Q) uckivasr [ aPAN O Oy o date DO " T e

Mesospheric wind velocity data (30min. mean) ebserved with MF radar at Poker
Flat, Alaska

Honzonial wind velocity in the altibude range of approx. G60.50 km is observed with Poker Flai MF
(rmvidium friquency) rador, usang the radar wave ol 243 MHZ. The radar recenes weak radio echo
signals retumed from the weakly ionized atmospheng (onosphenc D-region) at the anpet altitudes, 1o
dedfuce hornzonial air mobons (Murayama, ¥ K igamshi 0.0 Rica, 8 J Wiskins, B L Colins, K

7

"http:// www2.nict.go.jp/isd/doi -landingpage/
T.'vy'ds"/ 10.17591"" 55838dbd6c0ad.html

Ceaton Alrska Proect of NMICT (CRL)
absserved with MF raaar at Pe

Ganeral Characiensbcs

ULIAE, hescriphenc wind weloclty dats (30mm mean)
d Fll Avska. dol 101 TS 5EE6abgs O

Paramplers. e S— o — LS » o o O
Processing kvel 7 T 4 / 7 A _y
Temporal resoliton 30w )

Stamaale 19a0 TO1 4500

w2 (Landing Page) :

Observitory. Poksr Fu, Alaic
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L cafiguide: 147 5"
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Example of Metadata for Research Data DOI

DOI

URL

Title
Subject
Creator
Affiliation

Researcher ID

Publication Date

Data Publisher

Contributor

Edition

DOI

URL

Title
Subject
Creator
Affiliation

Researcher ID

Publication Date

Publisher

Contributor

Edition

nNlI

[Adapted from H. Takeda (2015)]

\JI\L

Data title

Subject, keywords, class,...
Names of data producers
Affiliation of Creators

Person ID such as ORCID, e-
Rad, KAKEN, etc.

Year month day of data
publication

Data Publisher (research
institute, university, etc.)

Data manager, product
manager, funding agency, etc.

Variation (publisher ver.,
authore<’ ver. etc.)

® Management information for all scientific domains

(similar to bibliographic (book-management) m

Farmat (fil~yormat)

etadata)
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Site Poker Flat, Alaska
(Lat., Long.) (65.1°N, 147.5°W)
Frequency 2.43 MHz
Bandwidth 60kHz
Peak Power 50 kW
(10kW in Nov. '97-Apr. '97)
Pulse duration 27 psec
(half power width)
Time resolution 3 min.
Sampling interval 2km

4 crossed-dipoles
(for Tx and Rx)

10m

FCA since Oct. 98,
DAE since Nov. 97

Antenna

Antenna height
Observation

[ Murayama et al., 2000]

POKER FLAT RESEARCH RANGE

Tield Sites and Observatories

2.2 Wind Velocity Measurement Technigue

Horizontal wind speed and wind direction in the up-
per atmosphere can be determined from the MF radar
echoes received by the multiple spaced antennae (SA).
For the most of MF radar experiments today. the esti-
mation of wind velocity (often defined as a pair of east-
west wind and a north-south wind speed components) is
made by the FCA (full correlation analysis) method [5].
The radar wave 1s thought to be generally scattered by
electron density irregularities at ionospheric D-region
heights which are considered to usually reflect neutral
air turbulent motions. As a scattered turbulent pattern
moves horizontally together with the background wind
with a sneed of [J. the radar echo diffraction nattern

This document is provided by JAXA.
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[J.C.Burgelman, 2016]

European Open Science Cloud

Bottom-up governance Bottom-u P GOV.,

Federati i
ederation FEderatlon;
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Community Overview of Open Science
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“Toward Data Intensive Science”
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e RDA Community Capability Model Interest Group
— Secretary: Univ. of Bath & Microsoft Research Connections
e Big data science/data intensive science become reality when the

human, environmental, and technical difficulties are overcome.
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JpGU-AGU (Joint Meeting 2017

May 20th - 25th, 2017
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Infrastructures for Earth & Planetary Sciences ]
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PLEASE KEEP IN MIND:

 DON’T discourage/decelerate research.

— Any rules or regulations should not discourage
scientists/researchers.

e Which data should be open/close, embargo period, use
condition, designing services for users...

* DON’T regulate what we don’t yet

understand. (“The Data Harvest”, RDA Europe, December 2014)
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