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EDITORIA

(Earth Observation Data Integration & Fusion Research Initiative)

Earth Observation Data h'lql'IllHIFllliI'l Research Initiative
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DIAS System
disk + tape > 20PB




\F Data Integration and Analysis System Project 2011-2015

D | As (DIAS-P)

Data Integration & Analysis System

1Gbps

- DIAS/GRENE
Core node N etwo rk

Sapporo

| 1Gbps X 2

Electricity restriction at the University
of Tokyo in the summer of 2011 caused
by Tohoku Region Pacific Coast
SINET Earthquake
Core node —Degraded operation of DIAS
Overcoming of weakness of
concentrated operation at Univ. of

Tokyo @
H24 revised budget

*10PB Storage Placing parts of nodes with DIAS functions.
= #server for data retrieve, download,  gherating them together with DIAS at
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Variety



So many kinds of Data on DIAS

e

DIAS — 5l - BRS 251 (B)

A Search and Discovery System for DIAS Datasets

Home How to use What's New About
What? Where? When?
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Title: | . N IQO " Use this condition
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.« Data Integration and Analysis System
I a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

enriching data searching capability

DIAS >— 50l - RRS 25 L (B)

A Search and Discovery System for DIAS Datasets

Home How to use What's New About

What? Where? When?
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Velocity

(stock and stream)



Global Data to Local Information

General Circulation Model
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Flood reduction by Proactive Control of Dam

Discharge with GPV 13~18
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DIAS Ensemble Flood Prediction

T12, 2011, Aimata
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DIAS Ensemble Flood Prediction

Data Integration and Analysis System (DIAS)

Meteorological Data Radar, NWP River, Dam

Temp. wind Radar NWP Output Runoff Water Level
(C-band) (GPV)

rain sunshine Dam: WL, inflow, release
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oftware Architecture

Real time Control
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Dam Operation Simulator

) manual mode — Mozilla Firefox

(Optimal
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J

Dam Operation Simulator
(Human Operation)
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DIAS

DIAS METADATA
IMPLEMENTATION



DIAS

ISO 19115: Geographic information - Metadata

1ISO 19115 and its parts defines how to describe
geographical information and associated services.

The objective of this International Standard is to
provide a clear procedure for the description of
digital geographic datasets.

1ISO 19139 provides the XML implementation
schema for ISO 19115 specifying the metadata
record format and may be used to describe,
validate, and exchange geospatial metadata
prepared in XML.



8 Analysis Systam

1ISO19115, ISO19139

<<Abstract>> MD_ReferenceSystem {2 hitp:/ Fmw.isotc211 ore/2005/emd/ metadataEntity.xsd — Windows Internet Explorer EEX
o oy | e e O© » B /ivmiottames /iy 3153 ) ) R e e — ek
: ik & +eferenceSysteminio = = — -
+spatialRepresentationinfo o FrAE REE RTM BRCADG  P-ND ANTH x @~
i . H MD_MetadataFatensioninformation
(from Metadata exension information)
DQ_DataQuality +metadataFxtensioninfo it
m Data quality infor o
7 ="0.1" xmins:xs="http:/ /www.w3.0rg/2001/XMLSchema"
= ttp:/ /www.w3.org/1999/xlink" xmins:gco="http:/ /www.isotc211.org/2005/gco"
MD_Metadata = ttp://www.isotc211.org/2005/gmd">
+ fleldeniifier [0..1] : CharacterSiring / 0.1 N s <! z -
+language [0..1] : CharacterString -~ +metadataMaintenance | +resourceaintenance R _ :
+ characterSet [0..1] : MD_CharacterSetCode = "uifs" /7/ <xs:documentation=This file was generated from IS0 TC/211 UML class diagrams == 01-26-2005
+ parentidentifier [01..1] - CharacterSiring 12:40:00 ======</xs:documentation:
+ hierarchylevel [0..*] - MD_ScopeCode = “dataset” <-;'Xsiaﬁﬁ°tat‘°ﬁ> o
+ hiearchyLevelName [0.."] : CharacterSiring o 5 Ir : =
L7 + contact[1.."] : C1_RespansibleParty =xsiimport namespace="http://www.isotc211.0rg/2005/gco" schemalocation="../gco/gco.xsd" /=
/ -da‘e.stan'n-l. 3 DETE_ <xs:include schemalLocation="..fgmd/spatialRepresentation.xsd" /=
Loontentinga b -rréladamsténdardrlame’o 1]: CharacterSting <> «xs:include schemalocatio gmd/metadataExtension.xsd" />
0t g + meladataStandardVersion [0..1] : CharacterSting | +identficationinf rar— <xs:include schemalocatio gmd/content.xsd" /> .
Absiract dataSetUR [0..1] : CharacterString i < I’_a\. = «xs:include schemalocation="../gmd/metadataApplication.xsd" /=
o 5 . — - - - MD_ldentification =xs:include schemalocatio gmd/applicationSchema.xsd" /=
MD_DUHI_EHN_NOFTHB_“GH 7 i 0 (from Identification inbmaton) <xs:include schemalocatio gmd/portrayalCatalogue.xsd" />
(from Content information) — L3 \ <xs:include schemalocation="../gmd/dataQuality.xsd" />
\\ +resourceConstiaints <xs:include schemalocatio gmd/freeText.xsd" /=
+PorfrayalCataloguelnio \ o <-- =
0. A +metadataCanstraints A <= 2 -
e \ .
0" ~ MD_Constraints wlsE zaz
\ 2}
MD_PortrayalCatalogueReference A (from Constraint information) - zxs:complexType name="MD_Metadata_Type'>
{from Portrayal catalogue information) n - <xsiannotations>
b «<xs:documentation =Information about the metadata</xs:documentation:
- " Conditional statements: </xs:annotation:
Eaz]phcahonﬁcfemaln.o language: documented if not defined by the encoding - <xs:complexContent:
3 standard - =xs:extension base="gco:AbstractObject_Type'=
MD_ApplicationSchemalnformation characterSet: documented if ISO 10646-1 not used and - «<xs:sequence:
[fram ‘Appiication schema information) not defined by the encoding standard <xs:element name="fileIdentifier" type="gco:CharacterString_PropertyType" minOccur:
- - hierarchyLeve: documented i hierarchyLevel not <xs:element nam anguage" type="gco:CharacterString_PropertyType" minOccur: /=
_ *dataset’ : : ; <xs:element name="characterSet" type="gmd:MD_CharacterSetCode_PropertyType" b
higrarchyLevelName: documented if hierarchyLevel not A-UIETENELE @ (8-zvh 5 -l ®1%E -
= "datasef’ = _— = e 3

ISO19115 UML 1SO19139 XML



Collaborative development of DIAS
metadata implementation

Collaborative development activities with data providers (JAMSTEC) and system developers (Universities)

Initial Working Group Metadata Application
Sample Registration T — s
Data ( Data providers (Metadata team) Tool
A1-A6 plas =

Original documents

Clarifying items | | Metadata standard Data access matrices

Keyword lists || Interface requirement Search & browse

¢ We analyzed data providers' holding dataset documentation.

¢ We collected metadata in the dataset documentation.

¢ We mapped between ISO 19115 metadata elements and the dataset
documentation items.

¢ We selected useful keyword lists in order to search effectively.



One source =
multi purpose
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DIAS Metadata & Document Creation System

[ Show Project Metadata ]
Complete Input? Enelizh B s Japaneze ]

.. (Y E—rve) Cemr—— gy gewy gy Cem———"

R e e ey s
Data Quality e.t.c. Data Policy by Data Provider References

English Input Japanese Input

Title

4 Citation Name [Required]

ESampIe_in_Manual if;jlf’j)llz_?:l?)ll/ |

.l Edition

il Abbreviation

SIM |




DIAS Metadata & Document Creation System

[ Show Project Metadata ]

f Ciomplete hput™ Enelish 121 7 Japaneseﬂ

— ot | oy | s |t
st | s | et | i,

Data Policy by Data Provider | Acknowledgement | References y
Title *Keyword -Data Quality
Tit «Contact *GCMD Science | *Data Policy by Data
- *Document Author *GCMD Platform | Provider
-Dataset Creator AGU *Acknowledgement
. *Date of Dataset *GEOSS *References
-Category ‘GEO_COP X
*Abstract «Country etc.
+ «Temporal Extent *Online Resource
«Geometric Region *Environmental Info. X
*Grid *Distribution Info.
*Geographic Description | <Data Process




Dataset Metadata Edit

Input items have been tabbed. You can confirm the related projects’ metadata
Please select an item while switching.| using this button.

'II Show F'ru:riect Metadata I

Complete Input? Enelizh O 4 Japanese O

Title m Document Author Dataset Creator Date of Dataset Category m Temporal Extent

Data Process

Iﬂ;lish Input ) apanese Input |

Title

e—

A Ci
ISampIe_in_Manual II*T??’M/_?Z:LT"JL» Il
4 Edition
ia
“Apbreviztion | Thare gre two boxes side by side when you need to X
input the field in both English and Japanese.




Imported vocabulary resources

We have imported the following resources in DIAS Interoperability portal. Properly, we
get permissions for our fair use from original resource providers.

No. Name Language Data format

1 WMO Glossary English Web pages

2 CEOQOS Missions, Instruments and English MS Excel
Measurements(MIM) Database

3 CEOS Systems Engineering Office(SEO) English MS Excel

4 GEMET English RDF
(GEneral Multilingual Environmental Thesaurus)

5 INSPIRE((Infrastructure for Spatial Information in | English Web pages
the European Community) Feature Concept
Dictionary

6 NASA SWEET English OWL

7 CUAHSI English OWL
(Consortium of Universities for the Advancement
of Hydrologic Science)

8 JAXA glossary Japanese Web pages

9 Rremote sensing glossary for Japanese RS Japanese Books (paper media)
academic society

10 GIS glossary for Japanese GIS academic society | Japanese MS Word




Data Index/Search (basic keyword search

e Users can search DIAS dataset by using basic keyword search function.
(DSelect “Data Index/Search” tab @Input keywords @Push “search”

¥ Interoperability Portal

Technical Term Search

Global Earth Observation System ofI Systems (GEQSS): Asian Water Cycle Initiati
ﬂoqg\ Global Earth Obsdrvatid
of Systems (GEQSS

System

Glg¥al Earth Observat]

Global Earth Obsapfation System of Systems

(ex.”flood” or

Links About us Contact us

Global Earth Observation System of Systems
(GEQSS): Asian Water Cycle Initiative (AWCIH)
Cambodia Sangker Basin data

Dataset Document TITLE COMNTACT DOCUMENT JUTHOR DATASET
CREATOR DATE OF DATASET{| class="dm-2c" bgrder="1"
cellspacing="0" cellpadding="2"| class=...
Download URL

Global Earth Observation System of Systems

(GEOSS): Asian Water Cycle Initiative (AWCI) 291 [JECVEmE
Myanmar Shwegyin Basin data

Dataset Document TITLE COMTACT DOCUMENT AUTHOR DATASET
CREATOR DATE OF DATASET{| class="dm-2c"|border="1"
cellspacing="0" cellpadding="2"|-| class="dm...

relevant
term

91

=]

Download URL
Global Earth Observation System of Systems R
(GEOSS): Asian Water Cycle Initiative (AWCI) 201

Upper Tone River Basin data

Dataset Document TITLE CONTACT DOCUMENT\AUTHOR DATASET
CREATOR DATE OF DATASET{| class="dm-2c" boyder="1"
cellspacing="0" cellpadding="2"|-| class="dm...

Global Earth Obsergg@tion System of Systems (GEQSS): Asian Water C| Download URL
Global Earth Observation System of Systems \
(PEASEY Acian ilatar Suela Initiatius ALY Naa [ FElEVant

Z

e
@Visualizing dataset related to the input keyword

®Similarity scores



Technical Term Search

e Users can check the definition of terms by using ‘technical term search’ function.

(1DSelect “Technical Term Search” tab

@Select targets in list of ontologies, @Push “search”

terminologies, glossaries and dictionaries.

DIAS:~

Data Integration & Analysis System

Blnput keywords

(eX”baSIn") | Japanesp |

Links About us Contact us

Data Index/Search Technical Term Search

unselect MO EI:;;S’}'CECS MM Database (MlcEoS 5EC Database Minsrire Foo Meemet ]
|_sweeT Wleuans Whe-rermas VMlaess mes Vivegsuemss

va.1.1
Ssearcn

Catchment COSMO-Shy M

\

relevant -

i} Basin (SWEET) 14.09 s fin
H CEQS MIM Databasze GeologicFeature Depression BodyOfater BackArcBasin FlyschBasin ForelandBasin
COSMO-SkyMed 1 GEMET FareArcBasin IntracratonicBasin IntraArcBasin PeripheralForela...
~ Hydrographic basin Hydrographic basin (GEMET) 2.0 [
CEQS MIM Watabase 1) The drainage basin of a stream. 2) An area occupied by a lake and its drainage basin.
- COSMOEkyMed 4 (Source: BJGEDQ) Terrestrial_area Catchment_area Internation... 5
GEMET hydrographic basin 3
elBRE FCD Storm water basin (GEMET) 2o [N
Basin —— . Basin used to hold water which falls as rain during a storm.(Source: RRDA)
basm—_ ; - )
SWEEF Ipdustnal_plant_(bund|ng} Flood_protection
GEMET storm water basin
Hagin fevant
e \ e an | TERY
Catchment (SWEET) 5.62 s
b comment A catchment, or drainage basin, is an extent of land where water from precipitation
R atabase drains into a body of water Watershed
COMY INSPIRE FCD — - - -
) Area management/restriction/regulation zones and reporting units & ma | TETEVENE
Area mapse (INSPIRE FCD) = | _term

GEMET

Storm water basin Areas managed, regulated or used for reporting at international, European, national,

regional and local levels. Includes dumping sites, restricted are...

relevant
term
—

432

COSMO-SkyMed 4 (CEOS SEO Database)

(®)Visualizing terms in each dictionaries
related to the input keyword



3-stage Pipeline: Data upload,
Data Quality Control and
Metadata registration

Data Provider (Observer)

Dbservatiol

Data Mgta Data Mgta Data

ta Upload
+ (part of )fleta Data

Data Quality
Control Process

Basic

Information |:>

Observation Point Inf.,
Contact Person Inf.,,......

Meta Data
Registration
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Noise cannot be Zero
but minimized!

We plan to introduce data linage.



Upon 4V’s criteria
DIAS is truly well-oganized
‘Big Data’



How about Big Data in other
domain?



i

What happens on the Cyber space
every sixty seconds?

o
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| 1&22%1;1:)" R0 370,000+ minutes
NEW Seribd. !4',15!’,,,5,,!& EWADS  / VOICECALLSON
"”gmm PANDORA :
ugban

Aa

r
20,000+

NEW Wy Tn W g
POSTS ON nSinS W vw w

_ : & in . 'in ‘in fp (in
13,000+
iPhone
APPLICATIONS

DOWNLOADED i . -
= WORLD'S

LARGEST
COMMUNITY,
CREATED CONTENT!

QUESTIONS
ASKED ON THE
INTERNET...

flickr
50+
WORDPRESS
25+ Hours e DOWNLOADS

TOTAL REGISTES 60+ .
B - ik : o 695,000+

DURATION 6 - .
STATUS -125+
ot PLUGIN

DOWNLOAD

510,040
COMMENTS

il




There might be earth monitoring data
being pushed onto Cyberspace.
But | have never heard how much!!

We have to orchestrate various activities



Automatic and Active
Monitoring and Injection



Recent astronomy: Thinking telescope

Sky Monitoring

The

RAPTOR
Follow-up
Telescopes

Thinking Fhutomatric_ ‘ r“
Telescope | & 3

Storage [/1SI%

Central
Decision Unit

‘.] Anomaly Detection and
\ Classification

Other
Follow-up
Telescopes

Style of Data Intensive Science is evolving!

vestrand

Va
R,
» Los Alamos



Conclusion

e Extreme IT for Data Automation

 More time to think and design new social
solution.

 Once you have an idea on societal innovative
service idea, we are more than happy to

‘Realize’ with our IT power for you.

Nothing Is impossible for us.



inter-disciplinarity & trans-disciplinarity

Scientific Knowledge

Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference

Natural World

Explosive Increase of Scientific Knowledge
—> Differentiation & Systematization: disciplines

trans-disciplinarityt

Socio-economic World
Recognition World

*Accumulated sub-system knowledge can not be reflected to holistic knowledge.
*Effects of a whole system can not be involved in a targeted sub-system.

- Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System | | Integration-Interlinkage System




inter-disciplinarity & trans-disciplinarity

Scientific Knowledge

Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference

Natural World

Explosive Increase of Scientific Knowledge
- Differentiation & Systematization

trans-disciplinarityt

Socio-economic World
Recognition World

*Accumulated sub-system knowledge can not be reflected to a whole system.
*Effects of a whole system can not be involved in a targeted sub-system.

- Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System | | Integration-Interlinkage System
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LNFATA Where is data?
554 How to access? gk

Quality?
Reliability?

Technical Terms
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Fully interactive (biology,
chemistry, physics)
ensemble simulations in
an operational mode

.25°x .25° resolution;
(3 add cloud, chemistry,
e & radiation effects

10 OF Cp—
goocoocococooe
.25°x .25° resolution; °
10 15 - hurricanes, storm fronts °
B °
n °
°
R = . . ®
- 2°x 2° resolution; Interactive ° N hnol
| synoptic scales physics, biology, o anotechnology
7] chemistry; *
13 ’
,'Q_’ 10 F assimilation of :
& - satellite data °
12 .
N °
qu) 10 °
c— °
n °
11
O 10 | Cluster Information °
"6 B Heterogeneous p Grid °
/a) B Cluster ower Ll :
10 L4
10 = )
| GigaFLOPS TeraFLOPS PetaFLOPS ° ExaFLOPS
°
109 / * o *
L1l Ll 1yl L1l il R L1l Ll
9 10 11 12 13 14 15 16 17 18
10 10 10 10 10 10 10 10 10 10

Compute Speed, FLOPS

Real Demonstrated Performance doing useful Science



Scientific Data Management 1SIC

scientific
simulations Terah
& experiments [T
Disk=
= Climate Modeling —
= & agtrophiysics
- Genomes and Protenmics -
* High Energy Physics
Data
Manipulation:
= Gettitig files from
Tape archive
Hfi:]‘_iﬁ = Extracting subset
of data from files
= Reformatting data
= Gettitng data from
[I heterogeneous,
distributed systems
= movitig data over
the network
¥
scientific
Analysis
& Discovery

« DOE Lahs:
ANL, LBWL, LLML, ORML

* Thiversites:
GTech, NOET, NWT, SD3EC

SDM-ISIC Technology

¥

*Dptimizing shated access Daia
from mass storage systems 0% Manipulation:
»TWletadata and knowle dgE- e - US:II'.I.g SOL-I3IC
based federations technology
= &P for Grid IO
*High-dimensional
cluster analysis L J
*High-dimensional
mndexing
scientific
Analysis
Coals "fi:]‘iﬁ & Discovery
Optimize and simplify:
= access to very large datasets
= accessto distributed data
= access of heterogeneous data
= data mining of very large datasets
* Goal




»¢ _ Data Integration and Analysis System
DIAS ) Yoy

a legacy for Japan's contributions to GEOSS

To create knowledge enabling us to solve
the Earth environment problems and to
generate socio-economic benefits,

Technical Term Dictionary

Water cycle data Schema ; e 't o — ¥ ! = \ B
Ea =\ rd—-é }:m‘z ot :’omlltio: dataScroma 54 BB

Crop growing medel b Geographical Dictionary

el
Reverse = TR = --
Dictionary E "

Data Related
A Prototype of Data Integration and Analysis information

Archive System
Data model Application 7N \
Searching System Layer . @ @ (o:.amgup@ @ ont
\
UML XML

el Association/Link
Metadata Schema

Knowledge

- ViE A
= Data Management Layar .DBMS  -Storage Manal gemem Sy stem  -Power Management System _ <42

File System Layer PB Scale Logical File =

ﬁ Storage Layer g ; o 7 e . ==

Database Across
Hierarchical Diagram Disk Array

V. t t t R

Extra-Large Volume data from various data i“d information source

In=situ Observation Citizen Observation  Oceanographic Observation Satellite Observation Weather and Climate Model Op 1al Observat




»« _Data Integration and Analysis System
D |AS a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

tackling a large increase In diversity of the
Earth observation data.

" Technical Term Dictionary

Ontology Meta data Design

Sensor calibration New analysis algorithm

. . (e.4. estimating soil-water content,
Satellite orbit/ parameters DEM generation ete)

sensor attitude {revised for better accuracy)
(revised for better accuracy)

Coordinate system

Based onsensor models i
and platformifomit models REg‘IStI’y
{e.q. 15019130)

ST S Geo-codintg service
Reveg'se Radiometric co.r'r'ec{r'on se.r".{fce
Dicﬁonary :-nn--nnnn--nnn----nnn--nnnn--nnnn----E OIJ'IE.I' d'amp'rocesslrng services

In situ observation data

Model simulation data In situ observation data

Model simulation data

metadata | pata discovery metadata ]
“_a service 2

H _ H . "
: Geo-coded — i Service |
i Satellite image t : MNaon geo-coded

E interfaces P

H (raster data) g [*] Satellite image o

e ! X
g | Lsers! |

| application |

Users

CEOPdata > Scope of this document

Geographical Dictionary



.+ Data Integration and Analysis System
DIAS ) vitvdd

a legacy for Japan's contributions to GEOSS

tackling a large increase in volume of the
Earth observation data.

IPCC AR4 (2007): 40TB > IPCC ARS5 (2012): 2.6PB

CCCCC

DIAS Satellite

W CEOP Satellite

600TB (2007)



» _Data Integration and Analysis System
I a legacy for Japan's contributions to GEOSS

a Integ & Analysis Syst

accelerating data archiving, including data
loading, QC and metadata registration

Data Provider (Observer)

Dbservatiol
Data Mgta Data Mgta Data

Data Quality
Control Process

Basic

Information |::>

Observation Point Inf.,
Contact Person Inf.,,......

=
- 3

Meta Data
Registration

Complete” S W/ Usgirzanl I [JS5S
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Data Integration and Analysis System
a legacy for Japan's contributions to GEOSS

DIAS

Data Integration & Analysis System

accelerating data archiving, including data
loading, QC and metadata registration
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DIAS

Data Integration & Analysis System

Data Integration and Analysis System
a legacy for Japan's contributions to GEOSS

accelerating data archiving, including data
loading, QC and metadata registration

{= hitp-//dias=ist.tkLiis.u-to

kyo.ac. jp/AMY fupload/ - Windows Internet Explorer

@ 7.= \'_\ u-tokyo.ac jp. v+l X b
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BRI | A it/ Adiss-istikliis LB

u-tokyo.ac b/ AMY upload/

1o v R-UE E-IReE e Wl @ 7

Step 1 --—--> Step 2 -—--> Step 3 ---> Step 4

AMY Data Upload Center (Ver.1.11a)

Current status of vour Upload file / No Map Mode
Satellite Map Normal Map Normal + Sattelite Map Physical Map(Default)
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e
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Climate Data
16 River Basin, 202 stations



A4 Data Integration and Analysis System
I a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

enriching data searching capability
DIAS. . Interoperability Portal

Diata Integration & Analysis System

Data Index/Search Technical Term Search Links Download What's new
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ws_Data Integration and Analysis System
D IAS a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

enabling us to do integrated research and
to reahze |nter-d|SC|pI|nar|ty

Squid Catches = - —
-5 “:.-t =]l - iy - - -
=R = TR N —t - 5 .v :
- ey

]
Mét Data FSatellite

Catch Estimation Cor'relation- o



inter-disciplinarity & trans-disciplinarity

Scientific Knowledge

Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference

Natural World

Explosive Increase of Scientific Knowledge
- Differentiation & Systematization

trans-disciplinarityt

Socio-economic World
Recognition World

*Accumulated sub-system knowledge can not be reflected to a whole system.
*Effects of a whole system can not be involved in a targeted sub-system.

- Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System | | Integration-Interlinkage System




Sharing Data and Information
Exchanging Knowledge, Experiences and ldeas
Working Together
Workbench

=

Climate Change
Flood, Drought
Water Quality
Food Security
Biodiversity
Energy

m trans-disciplinarity
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Observation Metadata Registration
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Document Metadata Registration
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o o 1] O 1
Data Uploading
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Water-Climate- Agrlculture Workbench in Cambodla
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GROUP ON
EARTH OBSERVATIONS

Data Integration and
Analysis System A L

a legacy for Japan's contributions to GEOSS
by Promoting Data Sharing

and Effective Use




