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WGISS Background and Scope esa

WGISS (The Working Group on Information Systems and Services) is a subsidiary body supporting CEOS.

WGISS Organizational Structure CE :;»é

Chair Makoto Natsuisaka, JAXA
Agencia Espacial Mexicana: Adrian Guzman Vice-Chair Tom Sohre, USGS
s

CAS/AIR: Ziyang Li . . .
CAS/NRSCC: Chuang Liu Secretariat Michelle Piepgrass, JAXA

CSA: Paul Briand
CNES: Richard Moreno
CONAE: Homero Lozza Data Preservation and Stewardship Interest Group Mirko Albani,

CSIRO: Robert Woodcock ESA
DLR: Katrin Molch
EC: Astrid Koch

WGISS ESA: Mirko A”:'_a"i : Data Discovery and Access - WGISS Connected Data Assets
SR L System Level Team Damiano Guerrucci, ESA

Principals g’;;:’;af“::'hpapm - IDN Michael Morahan, NASA

IMPE: Lubia Vinhas - FedEO Damiano Guerrucci, ESA
ISRC: Nitant Dube - CWIC Minnie Wong, NASA

JAXA: Makoto Matsuisaka
NASA: Andrew Mitchell

R Gy Technology Exploration Interest Group Yousuke lkehata, JAXA,
ROSCOSMOS: Tamara Ganina

Richard Moreno, CNES
UKSA: Esther C )
USGS: Thﬂ:ﬁgo":: - Jupyter Notebooks Esther Conway, NCEQ-UKSA
VSNC: Vu Anh Tuin - AIJML Yousuke |kehata, JAXA

Promotes collaboration in the development of systems and services that manage and supply Earth Observation data;
Creates and demonstrates prototypes supporting CEOS and Group on Earth Observation (GEQO) requirements;
Addresses the internal management of EO data, the creation of information systems and the delivery of interoperable services.

The activities and expertise of WGISS span the full range of the information life cycle from the requirements and metadata
definition for the initial ingestion of satellite data into archives through to the incorporation of derived information into end-user
applications.

https://ceos.org/ourwork/workinggroups/wgiss/preservation/ 2
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DSIG Background and Scope esa

BS ... . « Enable the sharing of agency investigations,
o R T developments, experiences and lessons
PTG aid Srewntashi learned relating to EO data stewardship.

« Draft common cross-agency best practices or
= e o il i i e A e W S guidelines of data stewardship for possible
T e S R adoption by WGISS.
. | « Sponsor technical exchanges and the

= conduction of Joint Activities and/or Pilot

i o ok e Projects on specific data stewardship topics.
T e g « Establish and maintain a CEOS “Data Purge
el Alert” service.
Results:  Contribute to GEO and Standardization
; s activities.

« Activities focus on EO Data, Metadata, and
Associated Information.

« Long-term archiving approaches, systems and
media.

« Data Formats and Standards.

* Preservation Lifecycle concepts.

« Data Valorization and Curation. 3
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Data Management and Stewardship Maturity Matrix esa

Three questions come to light...

What is the Maturity Matrix/Model?

Who could use 1t?

Why it should be used?
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Maturity Matrix/Model - WHAT esa

All activities needed to preserve and improve the
Information content, quality, accessibility, and usability of
data and metadata.

Maturity models/matrices are used to measure “levels of maturity” addressing the needs of specific
domains. Examples:

Capability Maturity Model Integration (CMMI)

Levels of Maturity of Digital Repositories (e.g. ISO 16363)
Climate Data Record Maturity Matrix (CDRMM)

ESA TECHNOLOGY READINESS LEVELS (TRLS)

ESA Scientific Readiness Levels (SRL)

Maturity Matrix for Long-Term Scientific Data Stewardship (2015, Ge Peng and Jeffrey L. Privette) covers the full
scientific data lifecycle

5
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Maturity Matrix/Model - WHO

Data providers
» to evaluate and improve the quality and usability of their products

Modelers, decision-makers, and scientists
» to improve their products

» to make investment and use decision

Data managers/stewards of data centers and repositories
» to validate their compliance or lack of stewardship practice or standards
» to assess the current state

» to create a roadmap forward to improve or enhance its stewardship maturity of practices
applied to all its holdings

6
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Maturity Matrix/Model - WHY esa

v'Provides data quality, usability information to users, stakeholders, and decision makers;

v'A reference model for stewardship planning and resource allocation;

v'Creates a roadmap for scientific data stewardship improvement;

v'Provides detailed guideline and recommendations for preservation;

v'Evaluates if the preservation follows best practices;

v'Gives a technical evaluation of the level of preservation and helps with self assessment of preservation;
v'Gives no numbers or average but a status;

v'Helps to break the problem down, and understand the costs associated with each;

v'Funding agencies can define goal levels;

v'Flexible and adaptable after a tailoring.

.... This is enough, isn't it?7??

7
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CEOS WGISS DMSMM: Generation process

MM for Long-

- o GEOSS Data
Term Scientific
Data Management

Stewardship Principles

ESA Earthnet
RDA FAIR Data WMO Stewardship Quality Data
Maturity Model MM for Climate Data Assessment

@)

DATA ALLIANCE

FAIR Data Maturity Model

DMSMM defines all activities needed to preserve and improve the information
content, quality, accessibility, and usability of data and metadata.

Data stewardship “encompasses all activities that preserve and improve the information content, accessibility, and usability of data and
metadata” (National Research Council 2007).

Data management includes all activities for “planning, execution and oversight of policies, practices and projects that acquire, control, protect,
deliver and enhance the value of data and information assets.” (Mosely et al. 2009).

8
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CEOS WGISS DMSMM

DISCOVERABILITY ACCESSIBILITY
MMPL MMPZ MMP3. MMPa. MMPS.
Metadata for Discovery Online Access Da Data Data Traceabif

PRESERVATION

esa

1)Dats Not Structured
2)Non-standard or

ILimited produ]

MMP9
Data Preservation

MMP10
Data Verification

PRESERVATION CURAT
MmPE MMPg MMP10 MMP1L : M!:PLZ b
Data Quality Contral Data Preservation Data Verification Data Processing/Reprocessing E'“‘T t ;”" -
dentifier

) Na control and manitering

Level-0 1} No catalogue available | 1) Data and metadata are not 1)Partial and incomplete
H = ; proprietary dsta format, or, |~ " : information avail
NotManaged 2} Mo advertising available |accessible online mission decumentatian "
poorly-documented [notonline)
standard file format.
. 1) Already existent
1) Basic schema for | Already .
mission documentation
1) adverti . 18 ' automated data use 2 ole and "
R )Advertising svailsble  |1)Basic online services ) Dats 1n documentad svailetleandpreserved |10

Partially Manazed

2) Catalogue search
available at product leval

available for data and
metadata access

standard file format. Non-
standard naming
conventions used

for the long tarm
2)No link between
mizsion documentation
=nd data records

available (notonl

1) Uncontrolled storage location.

2) Only data are stored

3) Data Records archiving not managed
4) Relevant information on Product
Details Assessment not made available

No Data/Associated Information
integrity, authenticity and readability
check

heck

) Mo quality indicator in
[netadata

| Mo procedures.
Hocumentation

1) Uncentrolled storage
location

Only data are stored
3)Data Records archiving nat

managed
4)Relevant information on
Product Details Assassment
not made available

1) No Data/Associated
Information integrity,
authenticity and
readability check

1) Calibration Algorithm - Calibration s|gerithm not documented.
2)Geometric Processing - Geometric proceessing slgorithm not
documented

3)Retrieval algorithm not documented

Mission Specific Processing —Additional processing steps not
documented

1jNo persistent and
resolvable identifiers
available

Level-2
Managed

1) Detailed catalogue
search available at
product lavel

2] Product metadata
oriented towards an
international standard
3)Data Callection and
associsted Information
searchable

4] International standard
for Collection metadata

1) simple Access Architacture
through metadata

2)Data access system
oriented towards an
intarnational standard

1)Use of non-proprietary
international standards
encodings for syntsctic
intaroperability.
2)Periodically repackaging/
reformatting of archived
data.

3)Dats in well-documented
standard file format,
community naming
convention standards.

1) Documentation
produced, published and
'well described

2) Link between mission
documentation and data
records created and
managad

1) Dataset tested
presence of corre
provenance metal
2) Well described

1) Basic archiving for original data records

preservation

2) Assessment of SW preservation
3) Product Details Assessment: Any
required information missing

Data Records/Associated Information
integrity basic check

) Basic data quality control
nd monitoring check
inimal set of quality
ontrol procedures
Hocumanted and available

1)Basic archivingfor original
data records preservation
2) Assessment of SW
preservation

3)Product Details
Assessment: Any required
information missing

1)Data
Records/Associated
Information integrity basic
check

1) Calibration Algerithm - Calibration slgarithm

Calibration slgorithm too simple to be judged “fit for purpose” in terms of
the mission’s stated performance

2)Geometric Processing - Geometric processing documented. Missing 2l
or part of the calibration parameters. Calibration algorithm too simple to
be judged “fit for purpose” in terms of the mission’s stated performance
Confidence in the calibration quality is minimal

3) Retrieval algorithm somewhat documented. Retrizval algorithm too
simple to be judged "fit for purpose” in terms of the mission’s stated
performance.

4) Mission Specific Processing — Additional processing steps documented
Additional processing steps not considered fit for stated purpose

1) Persistent identifier
=ssignment only for particular]
Data Records Collections
2)Basic landing pazes

management

available online

1) Preservation repository certified
internally

2) Community-standard for archiving
metadata

3) Product Details Assessment: All
required information available, any
recommended information missing

1) Data Records/Associated
Information content integrity check
and verification

2) Media readability and accessibility
testing

) Guality indicator post-
rocessing available

b Quality control procedures
Hocumented and available
rline

1) Preservation repository
certified intarnally

2} Community-standardfor
archiving metadata

3) Product Details
Assessment: All required
information available, any
recommanded information
missing

1) Data
Records/Associatad
Information content
integrity check and
verification

2) Medis readability and
accessibility testing

1) Calibration Algorithm - C
used “fit for purpose” in terms of the mission’s stated performance all
expected use cases.

2)Geometric Processing - Geometric processing documented. All input
calibration parameters exist. Methodology used is considered “fit for

zlgarithm decumented. €

purpose” in terms of the mission’s stated performance for all expected
use cases. Quality flags indicate good geometric sccuracy with less than
5% exceptional.

3) Retrieval algorithm documented. Retrieval algorithm “fit for purpose”
in tarms of the mission’s stated performance all expected use cases and
validated performance against similar algorithms or with empirical
evidence.

4) Mission Specific Processing — Additional processing steps documented
All additional processes steps considerad fitfor stated purpose

1) Persistant identifiar
sssignmentto all
disseminated Data Records
Collections and metadata

2) Automatic landing page
zeneration and extensive
managameant of landing pages|

Level-3
Fully Managed

1) Catalogue sccessible via
international or

agreed
standards protocol

2) Data policy availzble in
metadata

3) Periodic updates of
metzdata in the catalogue
4) Quality indicator
metadata available and
discoverable

5)Search results
relevancy.

&) Seamless transition
from discovery to access

1) International standard for
Dsts and metadata access
system

2] Data palicy available in the
metadata.

3) visualisation services

4) Reporting system
5)Hostad processing

&) Quick adoption to new
technologies and standards
evalution

7)Data and metadats
accessible through a free and
open access protocal

1)Accepted and Available
semantic encoding
standards for complete
interoperability

2)Dats and metadata uses
FAIR-compliant vacabularies|
3) Analysis Ready Data
standard

1)Standards based
metadatafor
documentation

2)Link between mission
documentation and data
records published

1) Automatic met;
generation for
provenance
documentation
2) Complate and
data provenance
available online

1) Preservation repository officially
certified

2) Periodic technology refreshment
3) Identify and manage the basic
preservation of relevant mission SW,
ensuring that preserved data can be
recreated.

4) Continuity of service availability
5) Product Details Assessment: All
required and recommended information
available

1) Automatic Data
Records/Associated Information
content integrity check and
verification

2) Data authenticity verifiable
internally and by the final user

3) Automatic verification process,
including monitoring and reporting

) Data quazlity contral fully
iant with an

nternational standard

) Quality indicator pre and
ost processing availablein
he metadata

| Quality metadata assessed

1) Preservation repository
officially certified

2} Pericdic technalogy
refreshment

3}Identify 2nd manzge the
basic preservation of relevant]
mission SW, ensuring that
preserved data can be
recrestad

4} Continuity of service
availability

S)Product Details
Assessment: All required and
recommanded information
svailzble

1) Automatic Datz
Records/Associated
Information contant
integrity checkand
verification

2) Data authenticity
verifisble internally and by
the final user

3) Automatic verification
process, including
monitering and reparting

1) Calibration Algorithm - Calibrati State-
of-the-art calibration algorithm applied and considered “fit for purpose”
interms of the mission’s stated performance.

2)Geometric Processing - Geometric processing well-decumented. State-
of-the-art methodology used, easily “fitfor purpose” in terms of the
mission's stated parformance. Quality flags indicate excellent zeomatric
sccuracy

3)Retrieval algorithm documented. State-of-the-art retrieval “fit for
purpose” in terms of the mission’s stated performance, full uncertainty
budget derived and validated

4) Mission Spacific Processing —Additional processing steps documented
All additional procassas steps considerad fit for statad purpose

=lgarithm wel

1jPersistant identifier
created for all accessible
data records and metadata
2)Metadata includes the
identifier for the data
3)Metadata is offered in such
away that it can be harvested|
and indexed
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Data Management & Stewardship Maturity Matrix - Scope esa

_DISCOVERABIUTY ACCESSIBUTY usasury PRESERVATION CURATION
wer1 sz s e e oy severs s avrio N e
e | M i, ] i Y Resobvatic wdentitier
: % T Tneontoted sioree
1) Data Not 1) Refersnce Data Repeasentatieness - | ety Methad: Un bzid i N loeation. 1) No reprocessing activities planned
Structured o Mo vasdation 2) ot
Leveto 1) dard E & 2) s 3) Data Records archiving
Nt |2) No sdventising 2 3) Method . 0% integrity, 3) Post-lsunch calibeation & characterisation not | resoivable
PR o dentifiers avaiable
Mot e ":‘j:"'" documentation |ontne) R sources anslysed not documented. 3)No procedures | i "
standard file format. :.lm M Assessment not made |documented.
1) Reference Data Representativeness: 1) Minor updates and bugs corrections of data
1) Aready N : records implemented
representative of the satefite 1 2) 1) Persistent
ety resrenents e iy B denttr
o = 2) Datain available and Product 2) Reference Data Quality: single check preservation Data some important aspects asignment only
s preserved for pm 2) t for particular Data
m } long term 3) :l £ instrument | Recards
o 2) No fink onine) estmated S Y 3) quaity
betwesn mission 4) Vaidation Resuhts: Vaidation cesulty | 2] Uncertsinty Vahues: Singie uncertainty and = |to be judged it for purpese. 2) Basic landing
conventions used. td
documentation stete svstanie nformation missing 51 Some
‘within L notbe
uncertsinties in most cases. ft for stated purpose.
1) Use of nen-
intemations 1) i Restent
1) Detsied cataiogue s scnthngs ] 1 y approach 1) Reprocessing for cafbeation andjor sgorithm | dentifier
scarch avaabie st P uncertainty 1 1) Data s ignment to 8
1) & et produced, pe K ooy with full breskdown of components and | 1) Quality indicator | certified intermally 2) Pre-fight & Data
2) iropecaliy edand  correct 3 l“"“" 55 separated & Type Aor B cisssification. | post-processing 2) y-standard Records
oriented towards an metadata % i i) 2) y - Al  available 3) tsunch calibeation & nd
M"m"‘ L 2) 0. repaciaging/ 03 2) Link between | metadata. Well ;lw"’“' ""M""' "’".m sources of inty i y 3) check and covers all rexsonable aspects of instrument metadsta
3) Data Collection and | oriented towards an | /2™t mission descrived son Mitho miss Sl || y Values: quality that i in |2 Automatic
ik documentation | product “'v""'m“ :ﬂm o aasii per pixelis provided, with basic and aay [2)
sesrchable. standard s 25 and data records |information ) ¥ s iy of key o ertar- generation and
4) Internstional standard feambon : cesedand | wsisble nine | %= etuer “": e covariance. missing testing [ntrastructureimetnods (ceosprams). extensive
for Collection metadsts managed % ¥ 4)
| commus uncertainties.
ity narming
standards.
1) intemational standard 1) Reference Data Representativeness:
forProductmesdns (11 MR sl Kckpalanty 1) Reprocessing for time-series creation
f;:"’"'f”""’"‘::d ’ b e e 1) Preservation regosiory |1) Automatic Data |2 0208 0 i T saesient
3 2 '"’"g "":'* system ""‘s o EILL, Covemg o] R 3) Pluraiity of accurate and relevant attributes are  |identifier crested
LSO L 2) Data potcy Yaceredand o 1) auomate |0 01) uncensiny approsch 1 s provided to sow reuse for st accessivie
= the 2 metadata : ; y 4 P " son shout the d
e :"w";w”‘ metsdata. encoding standards ;’:" etadatn | eration for | RIEEIERSII of ) Kdenfiy N g e | chistk el eence metadata
3) Visusssation for complete provenance A 2) Uncertainty ) Quakty o s 5) Pre-Fight: As Levei-2, additionally cafibration [2) Metadata
':" mv‘“ :‘“’""‘::""“ © |senvices interopershity :;’:’::':m"" documentation |k “"':::’M'M sources of uncertsinty included. and post pracessing " and charscterisation includes the measurements  [inchides the
warsged |3) peradic updates of | AEPOTngsysten [2) sta and metadana | % 7 2)Comalere | e fotwingthe | Uty snties per It nesded to ssess uncertsinties at companent level [identifier for the
¥ ) Hosted FAR-compi _ [and updatea 8 ixel provided with error-covariance | metadats i and ther impact an the final product. 4t
Sy ) to d";‘;":""’" data :"VM‘:"’ "'::::’9 for s (S} Eostiuly bam e, :::. 6) Post-sunch caibration & charscterisation 3) Metadatais
:“”‘"_ and | 3) Anaysis Resdy :whd"" 45 | peovenanee Seiin ] corponents. wssessed 5 A o covers all rexsonsble sspects of instrument offered in such a
4 standards evolution | Data standard % 0 . S “| behaviour to a quality that is *fit for purpose” in  |way that it can be
::hdm‘:;ﬂn&md bkt m-mm:lamdvﬂm Assessment: All required | inchuding el et s Faspalean:
s sccessbie through s "’l“’v““"""u”_ . o 7lAIaadnbn::fo¢ex'-'|plma fuby ndexed
relevancy. e agreement between satefite and

8) Seamiess transition

within

A way to plan goals of Data Stewardship processes and projects

A way to measure the status of the Agency Data Stewardship processes in place

10

- 4 11

i

B = 11

k‘l%
1)

— 2 THE EUROPEAN SPACE AGENCY

= oem am [+l



CEOS WGISS DMSMM pillars

5 Areas

» Discoverability

« Usability
* Preservation

«  Curation

4 Level of Maturity

 LO Not Managed

« L1 Partially Managed
L2 Managed

« L3 Fully Managed

12 Components

Metadata for Discovery

Data encoding

Data Documentation

Data Traceability

Data Validation

Data Metrology (e.g. Uncertainty)
Data Quality Control

Product Details

Data Preservation

Data Verification

Data Processing/Reprocessing
Persistent & Resolvable Identifier 1
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CEOS WGISS DMSMM: Implementation

O
®
2/
Q

DISCOVERABIITY ACCESSETY usasury PRESERVATION CURATION
ML P2 M3 MwvPs MMPT MwvpE fRre) MMP10 MMPLL s .
Metadata for Discovery Online Access Data Encoding Data Vasdation v Data Rersiotint
2 > = ] Uncontroied storsge
1) Data Not 1) Reference Data Representativeness - htn ?M::“'U" o 10N 1 location. 1) No reprocessing activities planned
Structured % 3 No vaidation 2) Only data are stored No Data/Associsted | 2) Pre-flight calibration & characterisation not
teveto |1) No eatslogue avatsbie | Data and metadats  |2) Non-standard or |0 24 Limited product ) g fevence Data Quaity - No validation ‘ ;"’"" flol conamniet. ;r:i“ g checl 3) Data Records archiving i or not avaisble. No persistent and
Not | 2) N i not z d. o 3) Validation Method - No validation ] Z SRR not managed integrity, 3) Post-lsunch ion & ion not
Maraged | avaisble onbne format,on, poody | Tusion  fweeble(nat [y a Rels - No valdation |y acterisation not perfosmed, oe Mfnetaches 4) Relevant information and of not avalsble. identifiers available
Feed documentation |onfine) sources m_wud 3) e 2) ¥ . ot
standard file format. _3) 5 M:M Assessment not made documented. COMPONENTS LO L1 L2 L3
1) Reference Data Representativeness: 1) Minor updates and bugs corrections of data : * * *
1) Niready measurements ssessed to be mostly 1) Un Method: Li Tl records implemented MEtadata for Discove ry
1) Basic schemafor existent mission representative of the satelite Gum ty md/o«.m 1) Basic data quasty 1) Basic archiving for 2) d: 2 fe i 1)
documentation messurements ¥ ’ & ¥ control and monitoring | original data records 3) Pre-flight calibration & characterisation misses | identifier * * * *
sutomated data use - comparson to messurements by other X 3 E
A 5 3 = available and Product 2) Reference Data Quasity: single check preservation Data some important aspects asignment only Online Access
Levet1 [1) Advertising avaliable | Basic anline services | 2) Datain tocthe | A 4 R sensors. 2) Minimal set of 2) of SW S 2) Post-tsunch REE 2 foe particular Dath
Partially | 2} Catalogue search available for data and | documented e 2) A S ‘
Managed | avstable ot product leved | metad [ o8 n 2 sources of uncertainty included sy e Alpacy Bancs +r - -
" |2) Na ik online) estimated oo procedures 3) Product Detaits tegrity and/or i not entirely of a level of quaity | Collections ’
Non-standard naming| _ :, _ 3) Uncertainty Values: Single uncertainty o - Data Encodi Ng
b between mission 4) Validation Results: Validation results e Do far bR A Sde and eq 1o be judged fit for purpose. 2)
5 [documentation show good agresment betweean sateliite avasilable information missing 5] g r Some | pages
and data records and reference measurements within L may not be . * * *
uncertainties in most cases. fit for stated purpose. Data Documentation
1) Useof non- * * *
1) Plrskstent Data Traceability
1) Detaited catalogue :'::“'”" I £ 3) '“':" “:'::‘; ::‘:ﬁ “‘“’”: 1) Uneertainty Methad: GUM spproach 1) Reprocessing for caieation and/or sigorithm | identifier
search avaitable st P ENCOdiNgS | pocumentation | Dataset tested % TRE 1o estimate messurement uncertainty 1) Preservation repasitory | 1) Data mprovement ssignment to sl : ) w 4 w o
product level 1) Simple Access otacic produced, foe presenceof | FPIEIntatie o with full breskdown of components and | 1) Quality indicator | cartified internally Records /Associated | 2) Pre-fight calbrstion & covers |disseminated Data Data Validation
2) Product metadats Asrchitecture through Y published and correct d & TypeAorB ificati pos e 2) Ce dard Records
oriented towards an metadata Ria = ‘l’ well described provenance ::' X ce_:'non_ﬁwhl 2) Uncertainty Sources: Al important availsbie for archiving metadata contentintegrity | 3) Post-lsunch calibration & characterisation Collections and * *
Maraged L i dard  |2) system| ¥ ', of 2) Link betwesn | metadata Well 3) Vi \y M TR, sources of uncertainty included. 2) Quality control 3) Product Details check and covers of i Data Uncer‘laimv,r
3) Data Collection and | oriented towards an ket d:; mission described 3) Uncertainty Values: Total uncertsinty Z aquality that is “fit for purpose”in  |2)
3) Dta in wel- documentation -pmdud. 2) Validation Results show. t per pixel is provided, with basic and mny 2) s of s stated i * * *
RIS and data records |information | i “ of key no error- uses generation and Dat Jity Control
4) Intemational standard ereated and vellible aline | ASTSemEnt between satefite ant covariance. missing testing ( ata Quality ro
3 standard file format, reference messurements, within
for Collection metadata managed S 4) of
community naming |uncenainties. ing * % +r
v Data Preservation
standards.
1) international standard 1) sonal 1) Reference Data Representativeness: * * *
for Product metadata | 05 M""‘"’: ot 1) Reprocessing for time-series creation Data Verification
2) international standard ata ’ assessed to be fully representative of the 1) Preservation repository | 1) Automatic Data 2) Rosd foc techn on 1) Persistent
for Collection metadats | satefite messurements, covering the. officially certified Recards/Assaciated i * K
system 2 3) Plurality of accurate and relevant attributes are  [identifier crested
3) Catalogue accessible | satesite’s tull eange of measurements and 2 2) Periadic 3 ; ) *  f  f
% 3 2) Data policy 1) Accepted and 1) Automatic VIR 1) : approach | 1) Data quality 3 provided to allow reuse for all accessible Data Processi IRE rocessi
via international or = 3 1) Standards with full assessment of uncertainties and 2 » refreshment content integrity = F 2 Ng, p! ng
> avadable in the Avaitable semantic metadata = 2 10 estimate Y. fully with an 4) Metadata includes information about the d: ds and
community agreed % based metadata = carfied out on a regular basis determined | | 2 B % ¥ 3) Mentify and manage the | check and
sthndads provaenl metadata : encoding standards for generstion for | by ot &%) mdud-ng.l.l.vmmml of el'y basic pees of = cence » , metadata * * * *
tevebs | 4) Data pobicy avaabie |1 VEHSSSSROD ) for complete documentation [PV |5 peference Data Qualty: full 2] Uncertainty Sources: MM reasonsble | SHERSRREESOF IR |t Wi W N 13} Stk ey >) = e Ao Level 2, sddiionsly cabeation  [BJEIREES Persistent & Resolvable Identifier
2 services interoperabiity e documentation sources of uncertainty included. and post processing ¥ and includes th. includes the
SO0 | eieeachch IR R 2) Dats and metadata |2 UNkBEtwemn [ lete | M 3) dinty Values: 5 v tein the needed to assess uncertainties at component level [identifier for the
Managed | 5) periodic updates of Rtk A | rission |intormation, assessed foliowing the STy P datacan berecsested. | and by the final 2
2 5) Hosted processing | uses FAIR-compliant 3 and updated pixel provided with error-covariance metadata £ and their impact on the final product. data
metadatain the 5, g documentation GUM and traceable to Si 2 z A 4) Continuity of service  |user 5 : 5
6) Quick adoption to | vocabularies data information for all appropriate 3) Quality metadata 6) Post-lsunch & 3)
catslogue 2 and data records 3] Validation Methods assess satelite avallabiity 3) Automatic » o
5 new technologies and | 3) Analysis Ready provenance assessed xS covers all rexsonable aspects of instrument offered in such a
6) Quality indicator R published and refs d: A 5) Product Detsils verification process,| 5 R ~
standards evolution | Data standard availsble onfine % i o = behaviour to a quality that is “fit for purpose” in  |wayy that it can be
metadata available and their error- covariance and validates
7) Data and metadata % terms of th, ’s stated and
discoverable shie teoigh s those uncertainties. and 7) Al additional processing steps fully indexed
2 o free and open sccess s heti . § a = dacumented m:sme 1:he:1
relevancy. : agreement between satelite and P =
] 8] Seamiess transition Jreference massurements, within
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Conclusions esa

The goal of the DMSMM is to provide a holistic, consistent, quantifiable, and scalable measure of data
stewardship maturity for end users and stakeholders including data providers and decision-makers.

The DMSMM should be tailored for each organization and eventually specific dataset to properly take into account
individual Data Stewardship and Data Management needs.

The DMSMM helps data stewards and curators to get a consistent and quantifiable measure of an organisation’s
data holdings maturity.

The ratings of DMSMM will help to validate compliance with applicable regulations on stewarding digital
environmental geospatial data. The results can be used to identify potential areas for improvement and to create a
roadmap for enhancing maturity of selected datasets in the identified areas by following community-accepted best
practices.

The evaluation of the DSMMM of a product can be used to build a stewardship cost model for planning purposes
— based on the difference between the current maturity levels of key components and relevant stewardship
requirements — prior to beginning the archive and data governance process.

The DMSMM can be utilised by data providers or scientific stewards seeking to evaluate and improve the quality
and usability of their products. The results can be also used by scientists to better understand the upstream data
and data quality management practices applied to their input datasets.
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Step by step In
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LO

L1

L2

L3

PRESERVATION

MMPS
Data Preservation

MMP10
Data Verification

1) Uncontrolled storage location.
2) Only data are stored

3) Data Records archiving not managed
4) Relevant information on Product
Details Assessment not made available

integrity, authenticity and readability
check

1) Basic archiving for original data records
preservation

2) Assessment of SW preservation

3) Product Details Assessment: Any
required information missing

Data Records/Associated Information
integrity basic check

1) Preservation repository certified
internally

2) Community-standard for archiving
metadata

3) Product Details Assessment: All
required information available, any
recommended information missing

1) Data Records/Associated
Information content integrity check
and verification

2) Media readability and accessibility
testing

1) Preservation repository officially
certified

2) Periodic technology refreshment
3) Identify and manage the basic
preservation of relevant mission SW,
ensuring that preserved data can be
recreated.

4) Continuity of service availability
5) Product Details Assessment: All
required and recommended information
available

1) Automatic Data
Records/Associated Information
content integrity check and
verification

2) Data authenticity verifiable
internally and by the final user

3) Automatic verification process,
including monitoring and reporting

- 4 11
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PRESERVATION

MMP9
Data Preservation

MMP10
Data Verification

1) Uncontrolled storage location.

2) Only data are stored

3) Data Records archiving not managed
4) Relevant information on Product
Details Assessment not made avai'able

No DatafAssociated Information
integrity, authenticity and readability
check

1) Basic archiving for original data records
preservation

2) Assessment of SW preservation

3) Product Details Assessment: Any
required information missing

Data Records/Associated Information
integrity basic check

1) Preservation repository certified
internally

2) Community-standard for archiving
metadata

3) Product Details Assessment: All
required information available, any
recommended information missing

1) Data Records/Associated
Information content integrity check
and verification

2) Media readability and accessibility
testing

1) Preservation repository officially
certified

2) Periodic technology refreshment
3) Identify and manage the basic
preservation of relevant mission SW,
ensuring that preserved data can be
recreated.

4) Continuity of service availability
5) Product Details Assessment: All
required and recommended information
available

1) Automatic Data
Records/Associated Information
content integrity check and
verification

2) Data authenticity verifiable
internally and by the final user

3) Automatic verification process,
including monitoring and reporting
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Perform a verification for
each task putting in green the
tasks already implemented.
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esa

PRESERVATION PRESERVATION
MMP9 MMP10 MMP9 MMP10
Data Preservation Data Verification Data Preservation Data Verification

1) Uncontrolled storage location. 1) Uncontrolled storage location.

2) Only data are stored 2) Only data are stored No DatafAssociated Information
LO 3) Data Records archiving not managed integrity, authenticity and readabili 3) Data Records archiving not managed integrity, authenticity and readability

4) Relevant information on Product check 4) Relevant information on Product check

Details Assessment not made avai'able Details Assessment not made available Perform thls k|nd Of Verlflcatlon

1) Basic archiving for original data records 1) Basic archiving for original data records fOI’ eaCh taSk n the matu I’I'[y

preservation i i preservation Data Records/Associated Information |eve| under anal SiS
L 1 2) Assessment of SW preservation :::;ta :eez::slis!i;se:;lated Information 2) Assessment of SW preservation integrity basic check y .

3) Product Details Assessment: Any ety 3) Product Details Assessment: Any

required information missing required information missing

1) Preservation repository certified 1) Preservation repository certified

internally 1) Data Records/Associated internally 1) Data Records/Associated
L2 2) Community-standard for archiving Information content integrity check 2) Community-standard for archiving Information content integrity check

metadata and verification metadata and verification

3) Product Details Assessment: All 2) Media readability and accessibility 3) Product Details Assessment: All 2) Media readability and accessibility

required information available, any testing required information available, any testing

recommended information missing recommended information missing

1) Preservation repository officially 1) Preservation repository officially

certified certified

1) Automatic Data 1) Automatic Data

) . 2) Periodic technology refreshment . .
Records/Associated Information . . Records/Associated Information
3) Identify and manage the basic

3) Identify and manage the basic tent integrity check and content integrity check and
content integrity check an preservation of relevant mission SW, ¢

preservation of relevant mission SW, L e us
. verification . verification
ensuring that preserved data can be ensuring that preserved data can be . .
2) Data authenticity verifiable

2) Data authenticity verifiable
: . recreated. . .
internally and by the final user o ] L internally and by the final user
3) Automati ificati 4) Continuity of service availability 3) Automatic verification process
ic verification process, . ;

5) Product Details Assessment: All . . . P . 5) Product Details Assessment: All . . . P .

. . . including monitoring and reporting ., . . including monitoring and reporting
required and recommended information required and recommended information
available available

2) Periodic technology refreshment

recreated.
4) Continuity of service availability

16

i

- o= = 4 11 — 11 11

p— = Il R 2= —l fmm %] > THE EUROPEAN SPACE AGENCY




esa

PRESERVATION I PRESERVATION

MMP9 MMP10
Data Preservation Data Verification

MMP9
Data Preservation

MMP10
Data Verification

1) Uncontrolled storage location.
2) Only data are stored

LO 3) Data Records archiving not managed integrity, authenticity and readability

No DatafAssociated Information
integrity, authenticity and readability

4) Relevant information on Product check check
Details Assessment not made available
1) Basic archiving for original data records 1) Basic archiving for original data records When a” tas kS in the an alysed
preservation . . preservation . . .
Data Records/Associated Information Data Records/Associated Information
2) Assessment of SW preservation . . _'! 2) Assessment of SW preservation . . _'! maturlty Ievel are fU”y Covel‘ed,
. integrity basic check . integrity basic check
Ll 3) Product Details Assessment: Any 3) Product Details Assessment: Any the Wh0|e Ce” becomes green
required information missing required information missing ’
1) Preservation repository certified 1) Preservation repository certified
internally 1) Data Records/Associated internally 1) Data Records/Associated
2) Community-standard for archiving Information content integrity check 2) Community-standard for archiving Information content integrity check
metadata and verification metadata and verification
3) Product Details Assessment: All 2) Media readability and accessibility 3) Product Details Assessment: All 2) Media readability and accessibility
required information available, any testing required information available, any testing
recommended information missing recommended information missing
1) Preservation repository officially 1) Preservation repository officially
certified certified
. 1) Automatic Data L. 1) Automatic Data

2) Periodic technology refreshment . . 2) Periodic technology refreshment . .

. . Records/Associated Information . . Records/Associated Information
3) Identify and manage the basic . ] 3) Identify and manage the basic . ]

X L. content integrity check and X L. content integrity check and
preservation of relevant mission SW, L preservation of relevant mission SW, .
) verification ) verification
ensuring that preserved data can be L . ensuring that preserved data can be L .
2) Data authenticity verifiable 2) Data authenticity verifiable

recreated. . . recreated. . .

. . I internally and by thefinal user . . I internally and by the final user
4) Continuity of service availability . I 4) Continuity of service availability . L

. 3) Automatic verification process, . 3) Automatic verification process,

5) Product Details Assessment: All including monitoring and reportin 5) Product Details Assessment: All including monitorine and reportin
required and recommended information € € P g required and recommended information € € P €
available available 17
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L1

L2

L3

PRESERVATION

MMP9
Data Preservation

1) Basic archiving for original data record

preservation

2) Assessment of SW preservation
3) Product Details Assessment: Any
required information missing

MMP10
Data Verification

No DatafAssociated Information
integrity, authenticity and readability
check

Udld RELUTUS fASSULIALEU THITOTmduon

integrity basic check

1) Preservation repository certified
internally

2) Community-standard for archiving
metadata

3) Product Details Assessment: All
required information available, any
recommended information missing

1) Data Records/Associated
Information content integrity check
and verification

2) Media readability and accessibility
testing

1) Preservation repository officially
certified

2) Periodic technology refreshment
3) Identify and manage the basic
preservation of relevant mission SW,
ensuring that preserved data can be
recreated.

4) Continuity of service availability
5) Product Details Assessment: All
required and recommended information
available

1) Automatic Data
Records/Associated Information
content integrity check and
verification

2) Data authenticity verifiable
internally and by the final user

3) Automatic verification process,
including monitoring and reporting

- 4 11
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I PRESERVATION

MMP9
Data Preservation

preservation

2) Assessment of SW preservation
3) Product Details Assessment: Any
required information missing

1) Basic archiving for original data records

MMP10
Data Verification

No Data/Associated Information
integrity, authenticity and readability
check

Data Records/Associated Information
integrity basic check

1) Preservation repository certified
internally

2) Community-standard for archiving
metadata

3) Product Details Assessment: All
required information available, any
recommended information missing

1) Data Records/Associated
Information content integrity check
and verification

2) Media readability and accessibility
testing

1) Preservation repository officially
certified

2) Periodic technology refreshment
3) Identify and manage the basic
preservation of relevant mission SW,
ensuring that preserved data can be
recreated.

4) Continuity of service availability
5) Product Details Assessment: All

available

required and recommended information

1) Automatic Data
Records/Associated Information
content integrity check and
verification

2) Data authenticity verifiable
internally and by the final user

3) Automatic verification process,
including monitoring and reporting
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The analysis continues going on
to the next level of maturity.
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esa

——————————————— | ——————————— |
I PRESERVATION I PRESERVATION
MMP9 MMP10 MMP9 MMP10
Data Preservation Data Verification Data Preservation Data Verification

No DatafAssociated Information
integrity, authenticity and readability

No Data/Associated Information
integrity, authenticity and readability

check check
1) Basic archiving for original data records 1) Basic archiving for original data records When a task is not already
preservation ) preservation . . . . . .
DataR ds/A ted Inf . Data Records/Associated Information
L 1 2) Assessment of SW preservation In:ﬁzﬁ:yl:z;sf:‘c:lsezila ea Intorm ] Assessment of SW presewaﬂon mtegnw basic check Im plemented It remal nS In bIaCk
3) Product Details Assessment: Any 3) Product Details Assessment: Any ;
oduct Detalls Assessn e o and at the end the cell, partially
required information missing eq 4 .
covered, becomes light green.
1) Preservation repository certified 1) Preservation repository certified
internally 1) Data Records/Associated internally 1) Data Records/Associated
2) Community-standard for archiving Information content integrity check 2) Community-standard for archiving Information content integrity check
L2 metadata and verification metadata and verification
3) Product Details Assessment: All 2) Media readability and accessibility 3) Product Details Assessment: All 2) Media readability and accessibility
required information available, any testing required information available, any testing

recommended information missing recommended information missing

1) Preservation repository officially 1) Preservation repository officially

certified Certified 1) Automatic Data
o 1) Automatic Data 2) Periodic technology refreshment . .
2) Periodic technology refreshment . . . . Records/Associated Information
) ) Records/Associated Information 3) Identify and manage the basic . .
3) Identify and manage the basic . . h . content integrity check and
X L. content integrity check and preservation of relevant mission SW, .
preservation of relevant mission SW, . . verification
. verification ensuring that preserved data can be . .
ensuring that preserved data can be L . 2) Data authenticity verifiable
2) Data authenticity verifiable recreated. . .
recreated. . i O . I internally and by the final user
. . I internally and by the final user 4) Continuity of service availability . L
4) Continuity of service availability ) I . 3) Automatic verification process,
. 3) Automatic verification process, 5) Product Details Assessment: All . . o .
5) Product Details Assessment: All . . o . . - . including monitoring and reporting
. . . including monitoring and reporting required and recommended information
required and recommended information available

available 19
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LO

L1

L2

L3

PRESERVATION

MMP9
Data Preservation

1) Basic archiving for original data records

preservation

2) Assessment of SW preservation
3) Product Details Assessment: Any
required information missing

MMP10
Data Verification

Data Records/Associated Information
integrity basic check

1) Preservation repository certified
internally

2) Community-standard for archiving
metadata

3) Product Details Assessment: All
required information available, any
recommended information missing

1) Data Records/Associated
Information content integrity check
and verification

2) Media readability and accessibility
testing

1) Preservation repository officially
certified

2) Periodic technology refreshment
3) Identify and manage the basic
preservation of relevant mission SW,
ensuring that preserved data can be
recreated.

4) Continuity of service availability
5) Product Details Assessment: All
required and recommended information
available

1) Automatic Data
Records/Associated Information
content integrity check and
verification

2) Data authenticity verifiable
internally and by the final user

3) Automatic verification process,
including monitoring and reporting
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Documentation 4 . Resobrable identifier
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Not | 2) No advertising are not accessible d REn i 3) Visidation Methad - No validation e ek i P BT not managed integrity, 3) Post-lsunch on & not r‘l‘
Managed | availsble onfine format, or, poorly- camnd 4) Validation Results - No validation Souroes snsyied 3)No 4) unotfmlg ) identifiers available|
documented 3 4) not
standard file format. b 5 7 Assessment not made documented. * * * *
— — Online Access
1) Reference Data Representativeness: 1) Minor updates and bugs corrections of data
1) Already measurements assessed to be mostly Uy records implemented
1Y ot for |Estent mission representative of the satefite 2":: e ":::' : e "::' 1) 1) for 2) 2 1) Persistent * * *
R messurements lmm:mau £ ul control and monitoring | original data records 3) Pre-flight calibration & characterisation misses | identifier D t Emod
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o [ e (e oo s el o e g
3) Validation Q Y ic misses some impartant aspects of instrument Records
Maraged [INEUAREIMODEE AW, | ANTRINA SCCREE :::z::‘n"m'_". 2) No ik onine) estimated ;"l i _ 3) integrity and/or i not entirely of a level of quaiity | Collections * * *
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1) Use of non- Data Traceability
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convention €pess Data Quality Control
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