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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& S

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

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

CSA: Paul Briand

CNES: Richard Moreno
CONAE Fiomers l'oza Data Preservation and Stewardship Interest Group Mirko Albani,
CSIRO: Robert Woodcock ESA

DLR: Katrin Molch

EC: Astrid Koch

ESA: Mirko Albani
WGISS EUMETSAT: Michael Schick

Data Discovery and Access - WGISS Connected Data Assets
B G Tt System Level Team Damiano Guerruci, ESA

rincipals - i Apmphmt - IDN Michael Morahan, NASA
INPE: Lubia Vinhas - FedEO Damiano Guerrucci, ESA
ISRO: Nitant Dube - CWIC Minnie Wong. NASA
JAXA: Makoto Natsuisaka
NASA: Andrew Mitchell

delie ey Technology Exploration Interest Group Yousuke lkehata, JAXA,
ROSCOSMOS: Tamara Ganina

UKSA: Esther Conway Richard Moreno, CNES
USGS: Thomas 50,": - Jupyter Notebooks Esther Conway, NCEO-UKSA
VSNC: Vu Anh Tuan - AIJML Yousuke lkehata, 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 (GEO) 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

3 G « Enable the sharing of agency investigations,
- —— developments, experiences and lessons
g 1 - B— learned relating to EO data stewardship.
' o » Draft common cross-agency best practices or
guidelines of data stewardship for possible
s adoption by WGISS.
pp « Sponsor technical exchanges and the
conduction of Joint Activities and/or Pilot
Projects on specific data stewardship topics.
o » Establish and maintain a CEOS “Data Purge
= Alert” service.
Results: « Contribute to GEO and Standardization
e activities.
: » Activities focus on EO Data, Metadata, and
§ Associated Information.
i e * 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 Eesa

Three questions come to light...

What is the Maturity Matrix/Model?

Who could use it?

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)
ESATECHNOLOGY 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
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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

= Tl s L jJl =il = — s Il SR 2= BB = EE fmm %] > THE EUROPEAN SPACE AGENCY



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
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CEOS WGISS DMSMM: Generation process

MM for Long- GEOSS Dat ESA Earthnet
Term Scientific Mara emgnat‘ RDA FAIR Data WMO Stewardship Quality Data
Data ag Maturity Model MM for Climate Data Assessment
: Principles
Stewardship
a onlie services Control [

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

PRESERVATION

esa

DISCOVERABILITY ACCESSIBILITY
MMP1 MMP2 MMP3 MMP4 MMPS
Metadata for Discovery Online Access Data i Data Traceabil

1) Data Not Structured
2) Non-standard or

MMP9
Data Preservation

MMP10
Data Verification

PRESERVATION
MMmPE MMPS MMP10 MMP11 Persi Ml:l"u Rabie
Data Quality Control Data Preservation Data Verification Data Processing/Reprocessing : e

)No control and menitoring

1) Limited produ]

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
) No quality indicator in
netadata

) No procedures

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

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

1) Calibration Algorithm - Calibration algorithm not documented.
2) Geometric Processing - Geometric proccessing algorithm not
documented.

3) Retrieval algorithm not documented

4) Mission Specific Processing - Additional processing steps not
documented.

1) No persistent and
resolvable identifiers
available

Level-0 1) No catalogue availsble |1)Dats and metadsts are not " 1) Partial and incomplete ‘
! : ' proprietary data format, or, information avail
Not Managed 2)No advertising available | accessible online mission documentation A
poorly-documented (notonline)
standard file format.
\ 1) Already existent
1) Basic schema for 12 neary ExISten
mission documentation
18 o e ' sutomsated dats use e !
) Advertising )
Levett )Advertising availsble | 1)Basiconline services 2 Dt tn tocumantied availableandpreserved [0 oL

Partially Managed

2) Catalogue search
available at product level

available for data and
metadata access

standard file format. Non-
standard naming
conventions used

for the long term
2)No link between
mission documentation
and data records

available [not onl

Level-2
Managed

1) Detailed catalogue
search available at
product level

2) Product metadata
oriented towards an
international standard
3) Dats Collection and
Associated Information
searchable

4) International standard
for Collection metadata

1)Simple Access Architecture
through metadata

2)Data access system
oriented towards an
international standard

1) Use of non-proprietary
international standards
encodings for syntactic
interoperability.

2) Periodically repackaging/
reformatting of archived
data.

3) Data 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) 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

p) Minimal set of quality
ontrol procedures
Hocumented and available

1) Basic archiving for 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 Algorithm - Calibration algorithm somewhat documented
Calibration algorithm too simple to be judged “fit for purpose” in terms of
the mission’s stated performance.

2) Geometric Proce:

ing P g Missingall
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. Retrieval algorithm too
simple to be judged “fit for purpose” in terms of the mission’s stated
parformance

4) Mission Specific Processing - Additional processing steps documented
Additional processing steps not considered it for stated purpose

1) Persistent identifier
assignment only for particular|
Data Records Collections

2) Basic landing pages

management

1) Dataset tested|
presence of corre|
provenance mets|
2)Well described
product informati
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

1) Quality indicator post-
rocessing available

P) Guislity control procedures
Hocumented and available
rline

1) Preservation repository
certified internally

2) Community-standard for
archiving metadata

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

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

2) Mediz readability and

r information
missing

testing

1) Calibration Algorithm - Calibration algorithm documented. Calibration
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
purpose” in terms of the mission’s stated performance for ll expected
use cases. Quality flags indicate good geometric accuracy with less than
53% exceptional.

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

4) Mission Specific g steps

All additional processes steps considered fit for stated purpose

1) Persistent identifier
assignmenttoall
disseminated Data Records
Collections and metadata

2) Automatic landing page
generation and extensive
management of landing pazes|

Level-3
Fully Managed

1) Catalogue accessible via|
international or
community agreed
standards protocol
2)Data policy available in
metadata

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

5)Search results
relevancy.

£)Seamless transition
from discovery to access

1) International standard for
Dats and metadata sccess
systam

2)Data policy available inthe
metadata

sualisation services

4)Reporting system

5) Hosted processing

&) Quick adoption to new
technologies and standards
evolution

7)Datz and metadata
sccessible through a free and
open access protocal

1) Accepted and Available
semantic encoding
standards for complete
inters

1)Standards based
metadata for

2) Data and metadata uses

2) Link between mission

FAIR

3) Analysis Ready Data
standard

and data
records published

1) Automatic metj
zeneration for
provenance
documentation
2)Complete 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 quality control fully

3 ithan
nternational standard

) Quality indicator pre and
ost processing available in
he metadata

) Quality metadata assessad

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
svailable

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

1) Calibration Algorithm - Calibration algorithm well-documented. 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-documented. State-
of-the-art methodology used, easily “fit for purpose” in terms of the
mission’s stated performance. Quality flags indicate excellent geometric
accuracy.

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 Specific Processing - Additional processing steps documented.
All additional processes steps considered fit for stated purpose.

1) Persistant identifier
created for all accessible
data records and metadata
2)Metadata includes the
identifier for the data

3) Metadata is offerad in such
awaythatitcan be harvested|
and indexed
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Data Management & Stewardship Maturity Mat

rix - Scope {oesa

DISCOVERABILITY ACCESSIBILITY USABIITY PRESERVATION CURATION
MPL MNP M3 :‘ MMPS MMPS MMPT MMPE MMPS MMPL0 MLl — &
Metadata for Discowery Onfine Access Data Encodeg Data Traceabilty Data Validation Data Uncertainty Data Qualty Cantrot Lot
2 T = T] Uncontroled storage.
1) Data Not 1) Reference Data Representativeness - Ll B '_"‘ 1) e lacation. 1) No repracessing activities planned
Structured 2 Na vafidation 2) N ioted | 2) ion & not
sihad
eveia [1) metadats  |2) Nen-standard oe |32 8nd e product 1o ¥ ion ) 3) archiving i [No persis
ol = 3) Methed - No vasdation Y 2 not managed integrty, 3) Postlsunch ealibeation & charsrterisation not | resahvable
ey bty o mission avanatie ot |11 e N v characterisation not performed, ar in metadata b 5 e
Lioeizind ormat, o6, poofl | yocumentation | antine] v 2z ced, 5 "
documented £ ey 2 y 1) Pro: not
)
standard fie format. b s Assessment not made dacumented.
1) Reference Data Representativeness: 1) Minar updates and bugs corrections of data
1) Atready messurements sssessed to be mostly . . records imalemented
1) Basic schemator | EStEnt mssion renresentative of the satefite :L':"I"""' Y ":::‘ l:. i "::' 1) Basic dataquaity | 1) Basie archiving far 2) 1) Persistent
e o e |dacumentation messurements ""’“"': Dozl ; i 3) Pre-fight calibration & charscterisation misses |identifier
, | iy Py 1): s "‘: mmﬁ: - Product 2) Reference Data Quakty:single :"‘:’_ s check :;aewm Data  [somemsonantaspecs ssignment only
eartaiy |2) Cataloguesesrch | avalabie far dats and | documented "”"m"' oY i h 2) ity P hidnssamins 2 s
Managed standand flefommat. |, o o 5 sources of sinty i L B 3 _ % % = .
R timated s 4 . tegrity z ¥ of quaiity | Coection:
'i:;::’:‘:‘:; 18] between mission 4) Validation Resuhts: Validation results ﬂ’:"’"‘:m:&m ¢' :’"’ 2 and requis 1o be judged ft for purpase. 2) Basic landing
" | decumentation shaw good agreement between satelite L available infarmation missing 5) Additi i Same
and within impartant sdditional processing steps may not be
uncertainties in most cases. it for stated purpase.
1) Use of nen-
ntematianal 1) Reference Data Representativeness: Are e
1) Detaited catsiogue R 1) ) i tobewer | 1) Uncentsinty Methad: GUM approach 1) Reprocessing for calration andfor sigorthm | identifier
search avatsile at o e 1o estimate messurement uncertainty 1) 1) Data s sssignment to sl
1) Hsels produced, for presenceat |5 "ﬁ": e with of and | 1) Quaity indi certified intematy 2) covers | dmseminated Data
2) Product metadata | Architecture through 2 % o published and | correct 2 Data Quaiiy: full separsted s Type Aor B clmsification. | post-processing 2) y: d: Records
ariented towards an | metadata ""“'“J el it 2) Uncertainty Sourees: Alimportant | avaitable for 1) CaBections and
S "‘ ? Jintemationsi standard 2] Data sccess system 452587 o 2) Link between | metadata. el !l“"- iif Sy -::mes ! sources of : 5 ) Quaity 3 check and covers ol rexsansble sspects of instrument metadata
3) Data CoBlection and | ariented towards an M‘h'w"'::‘ mission descrived “"“u i % e | o) Uncertsinty Vakues: AR required behaviour to a quality that s “fit for purpse”in | 2) Automatic
Associsted nformation | intemationsl i documentation [ product e e e pixel i provided, with basic and e avaitabie, any | 2) Med of the mission’s stated perfarmanceand | landing page
3) Datain wel- K 4) Vslidation Results show excellent =
searchabie. standard b and data recards [information : ottt af key no error- senerstion and
) Intemational standard| eresedand | avadble onine | eEent between satelite an covariance. missing testing infrastructure/methods (CEOS/FRMS). extensive
standard file format, reference mesurements, within =
for Catection metadata T | managed o 2
community naming uncertainties.
Landing pages
standards.
1] Internatianal standard| 5 1) Reference Data Representativeness:
forProduct metadats [N Reference messurements independently ar :
2 standard for Data and 5 1) Renrocessing for time series creation
2) Intemational standard| assessed to be fubly representative of the 1 1 5 .
% metadata access o 2) Roadman tagy 1) Persistent
for Catection metadata satefite messurements, covering the y 5
3) Catalogue sccessile [T  [sstemtes ” & 2) Periodic technalogy | Infarmation 3) Plurality of accurate and relevant attrbutes are - [SESEERERE
©iainterational ar Zibwspotcy Whceeptedand |y gpqupdy |10 m“ it fullassessment of uncertainties and L’:‘,"" 4 G “:' :-m, s E :,“ o ie oty m‘“‘“’:‘:
m"'w metadats. encading standards :‘“ﬂ metadats | oerstion for [EES ::"" "q'h:‘ EEOE  wicsucing a treatment of ence-covariance. | intanatonalstmdant T kg e | chisck anc eance metadats
i e 3) Visusisation far complete o . |oravenance |1y product pesforman 2) Uncertsinty : 2) y indicator pre i 5) Pre-Fight: As Level-2, additionally calibration  |2) Metadata
teveta [ 4] Data paey availsble . documentation 2) Reference Dats Quakity: full S sw, 2) o F
| e | services interoperability 2] Link between documentation uncertainty and ervor-coelation sources of uncertainty .‘d“d!,d : and & and characterisation includes the messurements. includes the
warsged |3) periodi updstes of |9 REBOMng ystem 2] Data and metadata 0 2) Complete ¥ e fotoningtne |71 Uncensntyve nties per the e T [ bytnera | ested to msess uncertantis ot companent eve [identfierforthe
°m°" T 5] Hosted processing [ uses FaR-compiant [1" - |and updated  [210E :‘: S g' g wixel provided with enror-covariance | metadata e ﬁnuiv:!m a and their impact an the final product. data
oy 6) Qui to 2 aon | gata S information for ol appropriste 3] Quaiity metadata ssianis ” 6) Post-taunch cabration & charseterisation 3) Metsdatais
catsiogue 2 ! nd data recards 3) Vabdstion Methods assess satelite svatabilty 3) Automatic % R
a 5 3) analyses Ready | RS rovenance | e referenee datasere. | cOmanents. msessed B covers all reasanable sspects of instrument offered in such a
e standards evolution | Data standard available anfine | £ _ fioatan “| behaviour to a quality that is “fit for purpose” in | way that it can be
metadata svailsble and their error- covariance and validates Assessment: Al required including R
b 7) Data and metadats _ 1 terms of the mission’s stated performance. harvested and
Eotistedmed accessible through & SRE SEembe: 7) Al sdditionsl processing steps fully indexed
Wi free and apen sccess e i b A 7 i Wi e
ceiecancy. i sgreement between satelite and :
5) Seamiess transition | PAO2ES0 within

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

A way to plan goals of Data Stewardship processes and projects

10
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CEOS WGISS DMSMM pillars

5 Areas

Discoverability

Preservation

Curation

4 Level of Maturity

 LO Not Managed

« L1 Partially Managed
L2 Managed

« L3 Fully Managed

12 Components
Metadata for Discovery

Product Details
Data Preservation
Data Verification

Data Processing/Reprocessing
Persistent & Resolvable Identifier 3
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CEOS WGISS DMSMM: Implementation

0
®
2/
Q

DISCOVERABIITY ACCESSIUTY usasuTy PRESEAVATION CURATION
nanerL ez naner ‘I::‘ P naps MMPT MmPE ) P10 ManPLL e .
Metadata for Discovery Oniine Access Data Encoding Data Traceability Data Validation ¥ Data ppases)
= B z T Uncontrolied storage
1) DataNot 1) Reference Data Representativeness - it Z FMM“'U“ pid location. 1) Na reprocessing activities planned
- characterisation not performed, ar 1) Na control and L - T e
d Limited product e Y methad SR 2) Only dasta are stared 2) Pre-fight not
Leveto | 1) No eatslogue availshie | Dats snd metadats | 2) Non-standard or R 2] Reference Data Quaity - No walidation 2) 24N S 3) archiving or i i No d
ot | 2] No advertising are not sccessible proprietary data R 3] tian Methad - No validation 2 = i i nat managed integrity, 3] Poat-launch - not
Maraged | avaisbie anline format, or, poory- s fnet 4] Validation Results - No validation & "ﬂ";ﬂ b s o i 4] Relevant information = ar identifiers avaable
RS documentation |onkine] sourtes analysed 3) o 4 2 Z - ROk
3 & ; 4 Detaits
standard file format. ,’ i Adaesinet not rsde dacumented. COMPONENTS LO L1 L2 L3
1) Reference Data Representativeness: 1) Minor updates and bugs comections of data Metadata for Di * * *
s P eta a for Discove
11-"“?. A messurements msessed to be mostly 1) U ty Method: L et records implemented ry
1) Basic schemafor | et masion SIS ENE NG B S AR M ok . e | quaty 1) Basic g for 2) andfar 1
[ s i dacumentation messurements e i il 5 tsby cantrol and manitaring | ofiginal data recards 3) Pre-fight calibration & characterisation misses | dentifier * * * *
i = available and Praduct 2] Reference Data Guakty: single ¢ check presenvation Data SoMme important apects asignment anly Online Access
tevela [HF EFOa far the | 3 " e o idohuis 2] Mini of 2 1 SW i 4] Post-launch & for particular Data
Partially |2} Catalogue search available for data and | dacumented ;m iy 3 S 2] L £ = z :
Maraged 4 d standand fle format. | 078 Y sources of uncertsinty inchided. b : . o 2 R = w w w
2] Na fink online] estimanted = procedures 3] Product Detaits integrity basic check] behaviour and/for is not entirely of a level of quality | Collections "
Non-standard naming| L 3] Uncertainty Vialues: Single uncertainty _ 2 - Data EHCOdIhg
S RAHARA DA betwasn mizsion 4] Valdation Results: Vadation results wakie. R RAr TLBAN ar st d ¥ reg to be judged fit for purpase. 2]
" |documentation show good agresment betwesn satelite avaiable information missing 5] Addliti r d_Some | pages
and data records and reference measurements within P may not be _ ~dr #r #
uncertsinties in most cases fit for stated purpose. Data Documentation
1) Useaf nan- < ¥ ke
propdetary 1) psistent Data Traceability
1) Detabed eatslogue :‘:: :“;; codings |1 2 ‘mu"" “:::':": :::i “." SO | 1) uncertsinty Method: GUM apprasch 1) Repracessing for calibeation and/or sigarithm | identifier
search avaiisble a1 e 2 & |oocumentation | Dataset tested i R o estimate mexsurement uncertainty 1) Preservation repasitory | 1) Data improvement assignment to all L w * w #r
product level 1) Simple Actess G ik produced, for presence of ! with full of and | 1] Quatity i certified intermnally 2) Pre-flight fon & covers i inated Data Data Validation
2] Praduct metadata Aschitecture through 218 ¥ ¥ published and correct 2) TR ul d &t Type Aor B post 2) G tandard 1 o Records
Sovala oriented towards an metadats ﬂll d S, S _ﬁw 2] Uncertainty Sources: Al important avaiabie for v ol 3] Post-lsunch calibration & characterisation CoBactions and * *
i i dard | 2] system| o ,‘_ 2] Link betwesn | metadata Well Y sources of uncertainty included. 2] Quality control 3) Product Details check and covers all of i Data Uncertaint:
Maraged _ refarmatting of L 3] Valdation Methads assess satelite = » " . Y
3) Data Collection and | asiented towards an archived dath. mission deseribed 3) Values: Total Al required q ¥ @ “fit for purpose™ in - | 2]
Sy all B g 3 2 2 A d opr PR PRI 4
3) Datain wel- dacumentation !:mdua- 1) vaid Retults show t jper pixel s provided, with basic and loﬂ‘ﬁl!.iw 2) of i ‘s stated hd’mg.w * * * *
ey and data records | information i v R of key na enrar- Uses generation and Data Qualit Control
4] International standard ereated and avalable anline * g covariance. missing testing L s {CE L Y
4 standard file format, refenance messurements, within 2 a
for Collection metadata managed B 4) of
community naming uncertainties. landing * * -
e Data Preservation
:;2::::“‘ sl.::nd 1) Wtemationat 1) ldemmnmnw?mma:: . Verif ) * * *
Repracessi time-sarie crastio ata Verification
2] International standard !m‘:;m DT“ asessed to be fuly representative of the 1) Presenvation repositary | 1) Autamatic Data ;: 2 ss:f::“" e o . 1] Persistent
foé Coecticn metsdats | satellite measurements, covering the afficialy certified Recards/Associsted i PRy FYom) ke
3 ue aible aystem e et . 2) i becha " 3] Fl,.lrﬂl)‘o' accurate and relevant attributes are  |identifier created . . * * *
visinternational or ”D“’_‘";‘" Uheceptedand ) ondards | st with full assessment of uncertainties and ‘1‘1“",“"""" Ao SLM Sppoed) flf”quﬁ':':: i integrity :m::;*m";:’,e' bt hE '“-m’:': Data Processing/Reprocessing
camemunity agreed & based metadata | : carried out on a regular basis determined | L 3] Mentify and manage the | chack and N bkt con
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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
DMSMM
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LO

L1

L2

L3

PRESERVATION

MMP39
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

i

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 Data/Associated 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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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 Data/Associated 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 th|S klnd Of Ver|flcat|0n
1) Basic archiving for original data records 1) Basic archiving for original data records for each task in the matu r|ty
preservation i i prEsEnRton Data Records/Associated Information Ievel under anal SiS
L 1 2) Assessment of SW preservation Data Records/Associated Information 2) Assessment of SW preservation y .

i i i . integrity basic check
3) Product Details Assessment: Any INtagrity BEsiccheck 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 i "
i i content integrity check and
content integrity check and preservation of relevant mission SW, Intasity

preservation of relevant mission SW, e L. e
L3 ensuring that preserved data can be werification ensuring that preserved data can be verification
gthatp 2) Data authenticity verifiable

2) Data authenticity verifiable
. . recreated. . .
internally and by the final user . . I internally and by the final user
3) Automatic verification process 4) Continuity of senlca mvallability 3) Automatic verification process

ic verificati ; . ‘ ,
5) Product Details Assessment: All including monitorin and’:e i 5) Product Details Assessment: All including monitorin andpre ortin
required and recommended information & ga P o required and recommended information € € P &
available available

2) Periodic technology refreshment

recreated.
4) Continuity of service availability
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LO

L1

L2

[

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 available

Integri readabill

check

, authenticity an

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

i

PRESERVATION

MMP9
Data Preservation

MMP10
Data Verification

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

e BN EE
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When all tasks in the analysed
maturity level are fully covered,
the whole cell becomes green.
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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 Data/Associated Information
integrity, authenticity and readability
check

l

(Udld RECOTUS/ASSUCIdted miormduon
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

i

I 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

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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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

No Data/Associated Information
integrity, authenticity and readability
check

Data Records/Associated Inform
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

|
.I-
i

PRESERVATION

MMP9
Data Preservation

1) Basic archiving for original data records
preservation

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

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
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

— A b= 1
- EE A

k‘l%
1]

m Em am [+l

esa

When a task is not already
implemented it remains in black
and at the end the cell, partially
covered, becomes light green.
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LO

L1

L2

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

integrity, authe

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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Data Preservation
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