Proposed Knowledge Graph to

Connect Data, Applications and People

Suggestion for joint work with Group on Earth Observations (GEO)
Expert Advisory Group (EAG)



GEOSS' Knowledge Hub Aspiration

 Curated and Linked Documents to...

* ...make reproducible results available
— Methods
— Data (esp. ARD)
— Software

« Technologies

— Cloud Computing
— JSON-LD
— schema.org

'Global Earth Observations System of Systems



GEOSS Knowledge Hub Aspiration

Empowered (b) Reusable, shared {c) EO cloud
global experts knowledge services

(a) In-situ (d) Multi-
observations satellite data

Fig. 1 in GEO EAG Discussion Paper “Building the infrastructure for a results-oriented GEOSS”




@/ Useful Artlfacts in the Knowledge Hub

{a) Journal paper

b

\ R - | of Py y ol B %

—— G———y - o

-

. PANGAEA. (b) In-situ data

By e vhmeryatew me vy mealv s b memdnr g esthes
AV atan

Waie Comme Svos Pl Clore, Camann’ i Sanavnd’ Wl s

Cnanate Cam el N Mo w b et WA | mg—te o —

Bob g s Bepen  Dnmn Ave b Lmede

T ————— —— —
—— - e e et e te e eem b

(c) Recode ingithub
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(d) Cloud data in AWS
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Earth Observation Knowledge Graph

Connect together the main elements of EO
knowledge AND context in a way that is:

* Machine-readable
« Human-usable
 Curatable
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This kind of Graph Not this kind of Graph

@ [relationship] /




@/ Important Entities

Publication Result S{peliEliel Instrument Satellite
System
[ Workflow } [Application } [ Discipline }

Software Model Essgntlal Project Organization
Variable




GEOSS Connections

PublicationH Result } [ SpIEIENEn } [Instrument} [ Satellite }
System
Workflow [Application} [ Discipline }

Essential : s
[ Model } [Variable} [Organlzatlon}

e
|

[ Software }




@/ Other Important Connections

[Publication H Result H Exploitation } [InstrumentH Satellite }
System

~
N

Workflow

Datase't’ ApplicationH Discipline }

Variable

[ Software / Model Essential }

Project Organization }




Example

[ Organization: } [ Organization: }

NASA ESA

SPOoNsSors

Project:
MAAP

uses

Dataset:
doi:10.3334/ORNL
DAAC/1601
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https://www.google.com/url?q=https://doi.org/10.3334/ORNLDAAC/1601&sa=D&ust=1556552769230000&usg=AFQjCNEBEx4f8AOYfliow8xCnnNqniw6rg
https://www.google.com/url?q=https://doi.org/10.3334/ORNLDAAC/1601&sa=D&ust=1556552769232000&usg=AFQjCNH5T3TL8r87Wugx_-lX7B7ZZck1iQ

Example

[ Organization: } [ Organization: }

NASA ESA

SPOoNsSors

[ Instrument: ] Project:
UAVSAR MAAP

uses

Dataset: works .
doi:10.3334/ORNL with Sgﬁ\’&vﬁ_rre. 1
DAAC/1601

collected

produced

Project:
AfriSAR
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https://www.google.com/url?q=https://doi.org/10.3334/ORNLDAAC/1601&sa=D&ust=1556552769264000&usg=AFQjCNH3Fa5YfWdiR0gaAUTM4NnOg5SE0Q
https://www.google.com/url?q=https://doi.org/10.3334/ORNLDAAC/1601&sa=D&ust=1556552769265000&usg=AFQjCNGCyhRfeuW8viAituk1YpBh6vEDzA

-]

Example

[ Organization:
NASA

J

ESA

Organization: }

[ Instrument; ]
UAVSAR

described in

—

Article:
doi:10.1109/RADA
R.2006.1631770

collected

described in

d

Article:
doi:10.1109/IGAR
SS.2017.8127498

SPOoNsSors

Project:
MAAP

uses

Dataset:
doi:10.3334/ORNL
DAAC/1601

produced

Project:
AfriSAR

|

Person:
works orcid:0000-0002-
on 9858-6454
authored

works Software: }
with PLANT

described in
Article:

doi:10.1109/IGAR

SS.2016.7730395
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https://www.google.com/url?q=https://doi.org/10.3334/ORNLDAAC/1601&sa=D&ust=1556552769312000&usg=AFQjCNFTUTk-Az8In4IY4bNTIYPtFTS9Gg
https://www.google.com/url?q=https://doi.org/10.3334/ORNLDAAC/1601&sa=D&ust=1556552769312000&usg=AFQjCNFTUTk-Az8In4IY4bNTIYPtFTS9Gg
https://www.google.com/url?q=https://doi.org/10.1109/IGARSS.2017.8127498&sa=D&ust=1556552769343000&usg=AFQjCNEYMzF8ebv1CHLVjz6r0psMag1jqw
https://www.google.com/url?q=https://doi.org/10.1109/IGARSS.2017.8127498&sa=D&ust=1556552769344000&usg=AFQjCNEBHCmwjIBDs_qmPpoK7kkdPE_ZnQ
https://www.google.com/url?q=http://dx.doi.org/10.1109/IGARSS.2016.7730395&sa=D&ust=1556552769352000&usg=AFQjCNEDcrCFjfJhNQ0LZaD30XwU7hM3Mw
https://www.google.com/url?q=http://dx.doi.org/10.1109/IGARSS.2016.7730395&sa=D&ust=1556552769353000&usg=AFQjCNFkpsD9EzTgUVua9HQSIyvIqCPtxA
https://www.google.com/url?q=https://doi.org/10.1109/RADAR.2006.1631770&sa=D&ust=1556552769363000&usg=AFQjCNEWrIW5blabqlhaZtGTkLh_fxlnQw
https://www.google.com/url?q=https://doi.org/10.1109/RADAR.2006.1631770&sa=D&ust=1556552769363000&usg=AFQjCNEWrIW5blabqlhaZtGTkLh_fxlnQw

Potential Use Cases

Answering Questions for Developers and Users

* What are producing|PElERES used by N O Rt

X?

. Rl Science Applicationp¥,
«  Which[JRENE2Z e are using X and for what purpose?

+  How was|RE X obtained: whichEElE andfee e e ?

Connecting Systems

13




Suggested Pilots

« Knowledge Graph for NASA-ESA MAAP
« Knowledge Graph for GeoGLAM Crop Monitor

« Demonstration queries

ESA = European Space Agency
MAAP = Multi-mission Algorithm and Analysis Platform

GeoGLAM = Group on Earth Observations Global Agricultural Monitoring Initiative 14



Suggested Division of Labor

Task GEO WGISS /CEOS
Requirements and Design v v
Knowledge Hub Implementation v

Knowledge Graph Collection Mechanisms v
Knowledge Graph Population v
Naming Authority Engineering”* v
Knowledge Hub Operations v

*Eliminating duplication is the key to curation;
Unique identifiers is the key to preventing eliminating 15




Leveraging and Learning from Current Efforts

Global Change Information System (GCIS)
Global Change Master Directory (GCMD)

Committee on Earth Observing Satellites (CEOS)
Tool Inventory

Unified Metadata Model (Services < Collections)
Javascript Object Notation-Linked Data (JSON-LD)
OGC Testbed 15 EOPAD thread (JSON + Services)

16




@/ Global Change Information System

Connecting global change resources.

18 indicators 2,063 reports

7,470 articles 7 1,602 figures

S5 A

? | 378 ﬁ}ldings

/41 tables
/

/ 7-seenarios

1,275 journals

3,199 datasets

13,769 people 8,102 organizations
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https://www.google.com/url?q=https://data.globalchange.gov/&sa=D&ust=1556552769879000&usg=AFQjCNGDrvWhjRNjXuF-N--J677DqDubpQ

