> 1

o ——

4 r ‘Ibanil,m»Maggioz

1) European Space Agency«(ESA) ESRIN
~2) RHEA GROUP c/o ESA ESRIN

" Pre-ESIP Workshop
13 July 2020

£

ESA UNCLASSIFIED - For Official Use

— 0 ke - ] =



(s

\{

K\“
Committee on

Earth Observation Satellites

CEOS WGISS Data Stewardship Best Practices

¢

y‘ 2 HERITAGE SPACE |} -
—DMA AND TNFORMATION Chalr, Robert Woodcodk, CSIRO [Waiss Secretariat (vichelle Piepgrass, CsiR0) ]

HOME  ABOUT CE0S + OURWOR) DATASTOOLS  RESOURCES~ CONTACTUS Loain
Preserve the past Vice-Chair, Makoto Natsuisaka, JAXA Data Preservation and Stewardship Interest Group
understand the present ko Albani, ESA) g oG
shape the future WGISS Principals
AS/AOE: Guangyu Liu
Lizhe Wang Discovery and Access - WGISS Connected Data Our Work ok | WorkingGroups | Wt
e toreno Assets System Level Team (Damiano Guerruci, ESA) Working Groug
CONAE: Homero Lozza - IDN (Michael Morahan, NASA) Preservation and Stewardship
CSIRO: Robert Woodcock - FedEO (Mirko Albani ([ESA) " wiondta s of e condion o e
DLR: Katrin Molch - CWIC (Minnie Wong, NASA) " e e
EC: Astrid Koch - OpenSearch Il (Olivier Barois, ESA) w . o o ove

ESA: Mirko Alb:
EUMETSAT: Mi
GA: Simon Oliver

Schick

Interoperability and Use Interest Group

: St Background
\Twsfs f:g:'v'f:,"“_:“y (Robert Woodcock, CSIRO; Richard Moreno, CNES) b= & .
1SRO: Nitant Dube - Future Data Architectures (Robert Woodcock, CSIRO) h - kb
JAXA: Makoto Natsuisaka - Carbon Portal (Richard Baldwin, NOAA; Liping Di, NOAA) N d associated i
» NASA: Andrew Mitchell - Data Analytics Software and Tools (Mirko Albani, ESA) N Py
@ SCIDIP-ES NOAA: Kenmeth Casey - Purpose
iving planet 2 NRSCC: Chuang Liu - . s
R Sgégif‘ws gr;‘-ﬂﬁ-"i"- Technology Exploration Interest Group ; 5
: Thomas Sohre H ' s echanges sucsonof
UKSA: Evtrar Comny (Chris Lynnes, NASA; Yousuke Ikehata, JAXA) S o
G
Long Tem roscrvatonof arth [———
“omervaton sace Dot
Glosary of Acronyn nd Toms
Heritage Space Programme - o —
LTDP | LTDP+ . et Combinon P

i [y

ESA UNCLASSIFIED - For Official Use ESA | 13/07/2020 | Slide 2

— I he sz ™ - | = := "1 0] = —

S == ] European Space Agency



CEOS WGISS Data Management and Stewardship 't @s3
Maturity Matrix (DMSMM) \\E

What is the Maturity Matrix/Model?

Who could use it?
Why should it be used?

ESA UNCLASSIFIED - For Official Use ESA | 13/07/2020 | Slide 3

— 0l he sz - == "] — = i = 11 = == S I European Space Agency



Data Management and Stewardship Maturity Matrix i\&“?iﬂesa
(DMSMM): Main concepts

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).
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CEOS WGISS DMSMM: Generation process \&éesa
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DMP-1: Data and metadata willbe discoverable \ Usage
ol ACCESSIBILITY Y
s DMP-2: Data will be accessible via online services 2 +
|

USABILITY !

DMP-3: Encoding DMP-4: Documentation

DMP-5: Traceability DMP-6: Quality DATA ALLIANCE |

PRESERVATION

DMP-7: Preservation DMP-8: Verification

CURATION .

AR —— FAIR Data Maturity Model

DMP 10: Persistent and resolvable identifiers

Review Cycle
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CEOS WGISS Data Management & Stewardship Maturity Matrix

DISCOVERABILITY. ACCESSIBILITY USABILITY PRESERVATION CURATION
MMPL MMP2 MMP3 = MmPS MMPe Pz MMP8 VIMPS MMP10 ML et
v Data Traceability | Data Validation Data
1) Uncertainty Method: Uncertainty 1) Uncontrolled storage
unaramy 0 oy |Rimontessors F—
- ;; za“:":" d“““’“ partial and Limited product  [2) Reference Data Quality - No validation not documented. monitoring check 2) Only data are stored No Data/Associated 1:"'"‘:":‘“";’"““(& ‘"a"a“e’:i‘l‘m " N stent and
1) No catalogue available |Data and metadata are |2) Nomstandard or artial a i 3 i 2) Uncertainty Sources: Uncertainty 2) No quality indicator in|3) Data Records archiving not [Information integrity, [4°Cumented or information not available. o persistent a
Nt ising available i format, plete mission characterisation not performed, or sources |metadata ici W & resolvable identifiers
Managed or, poorly-documented |documentation | L C) 4 aneed Rttt not available. available
standard file format. o Oneertan . 4) Processing: Additional processing steps not
y Values:
information provided. documented.
1) Minor updates and bugs corrections of data records
implemented
2) Data Records repackaging and/or reformatti
mission assessed to be mostly representative of the satellite 1) Uncertainty Method: Limited use of GUM y ) o repackaging and/or ref "
1) Basic archiving for original 3) Pre-flight calibration & characterisation misses some 1) Persistent
N 1) Basic schema for |documentation measurements, covering a primary range satelite of h,and 1) Basic data quality " b !
1) Advertising available o prod o comtrel aret momtormg |22t recordspreservation important aspects of instrument behaviour and/or is not |identifier assignment
Level1 et g 2) Assessment of SW ntirely of a level of quality to be judged fit for pur nly for particular
. 2) Data in documented |preserved for the Quality: single y entire |2)  Most important [check ) Assessment of Records/Associated [Srirely of a level of quality to be judged fit for purpose _fonly for particula
Partially [available at product level  [available for data and preservation 4) Post-launch callbration & characterisation misses  [Data Records
standard file format.  |long term available (not ~ |dataset. sources of uncertainty included. 2) Minimal set of quality ’
Managed |with minimum set of metadata access 3) Product Details portant aspects of instrument Collections
Non-standard naming |2) No link between |online) ) simple y Values: . basic check . " ;
metadata > By Assessment: Any required is not entirely of a level of quality to be judged fit for |2) Basic landing
) 8 P information missing pages management
agreement between satellite and reference measurements
5) Additional processing steps documented. Some
data records within uncertainties in most cases. .
important additional processing steps may not be fi for
stated purpose.
1) Use of non- 1) Reprocessing for calibration and/or algorithm
1) Detailed catalogue proprietary improvement
d to be well tative of the satellit 1) Persistent
search available at product international standards 2ssessed to be well representative of the satellte . |1) Uncertainty Method: GUM approach to 2) Pre-fight calibration & characterisation coversall | ) Persstert
covering a 1) Preservation repository dentifier assignment
level v Dataset tested for estimate measurement uncertainty with full 1) pata reasonable aspects of instrument behaviour to a quality
produced, published measurements and carried out using FRM or community certified internally » M . o all disseminated
2) Product metadata 1) simpl presence of Records/Associated that is “ft for purpose” in terms of the mission's stated
2nd well described approved methods. 1) Quality 2) Cor Data Records
through  [2) Periodically correct Type A or B classification. Calibration traceable to S1 or community
2) Link between Quality: full y processing avallable [archiving metadata Collections and
Level2 international standard  [metadata repackaging/ 2) Uncertainty Sources: All important sources f meets good practice.
mission rg the GUM 2) Quality control 3) Product Details metadata
Managed |3) Data Records Collection |2) Data access system |reformatting of archived| metadata. Well o of uncertainty included. el g [|verification 3) & e i andi
and Associated Information [oriented towardsan  [data described product 3) Uncertainty Values: Total uncertainty per 2) Media readability [ reasonable aspects of instrument behaviour to a quality o ne
data records 2nd available online information available, any P H D page generation and
searchable. international standard |3) Data in well- pixel is provided, with basic breakdown of key and accessibility that is “fit for purpose” in terms of the mission's stated
created and recommended information extensive
4) Collection metadata documented standard |72 3 availabie oiine. | e e sho exeollont apreement between | <oPonents no error-covariance. e testing performance and uses appropriate community e entof
oriented towards an fle format, community . e show pwi e infrastructure/methods (CEOS/FRMs). it
international standard naming convention P 4) Processing: Additional processing steps documented. ("8 P28
standards. |All additional processes steps fit for stated purpose.
1) Product rich metadata
ful liant with 1) Data and metadat;
ully compliant withan ) Data and metadata 1) Reprocessing for time-series creation
v
1) Ref Data R tativeness: Refe 2) Roadmap for technok futi
) Collection matachata fully |compliant it an ) Reference Data Representativeness: Reference ) Roadmap for technology evolutior
measurements independently assessed to be fully 3) Plurality of accurate and relevant attributes are
compliant with an international standard 1) Preservation repository
iy representative of the satellite measurements, covering the offraly cortiren provided to allow reuse 1) persisent
POy regarding satellite’s full range of measurements and with full 1) 4) Metadata bout the licence
nd 2) Periodic technology identifier created for
1) Accepted and assessment regular data can be reused
data, 1) Automatic 1 hto  [2)Data quality all accessible data
P Information content  [5) Pre-Flight: As Level-2, additionally calibration and
lor community agreed upon [available in the metadata estimate rtainty, includ; ithan  [3) Identify and manage the records and
lencoding standards for |metadata for Quality: full includes the
standards protocol metadata. generation for a standard relevant metadata
complete correlation informati ng the GUM and verification assess uncertainties at component level and their
Level:3 () Data policy on the use  [3) Visualisation services pr 2) Al bi 2) Quality pre  [mission SW, ensuring that 2) Metadata includes
interoperability 2) Link between traceable toi 2) Data authenticity  |impact on the final product.
Fully |conditions/restrictions and [allowing a user to view of uncertainty included. and post processing preserved data can be the identifier for the
2) Data and metadata  [mission ) verifiable internally  |6) &
Managed the g 2) Complete and 3) v pixel [available in recreated data
wr.t. their 2nd by the final user | reasonable aspects of instrument behaviour to a quality
data, available in metadata [4) Reporting system updated data P y @) y of service P M ) 3) Metadata is
: vocabularies data records those uncertainties. 3) Automatic that is “fit for purpose” in terms of the mission’s stated
5) Periodic updatesof  [available oy eady Data | pubiones greement between _|[07 31l 3PPropriate components assessed availability e orored |offered insucha way
metadata In the catalogue [5) Hosted processing |2~ P avaiable online [ #)Vo1¢ areen 5) Product Details e " that it can be
6) Quality indicator 6) Quick adoption to andar satellite wihin |Assessment: All required and ":d ing monitoring e oy o e oy |parvested and
metadata available and  [new technologies and - recommended information |2 "ePerting with the product specification and carried out regularly |, o, o
satellite mission owner. ng the
lable oduct and
7) Search results ordered by 7) Data and metadata product and dynamic range.
o o 7) Processing: All additional processing steps fully
ey 8! documented and state-of-the-art.
from |f
discovery to access

http://ceos.org/document management/Working Groups/WGISS/Interest Groups/Data Stewardship/White

Papers/WGISS

9%20Data%20Management%?20and%20Stewardship%20Maturity %20Matrix.pdf

ESA UNCLASSIFIED - For Official Use

— 01 hm

- g =

[ p—
—
— —

== N1

o

ESA | 13/07/2020 | Slide 6

European Space Agency


http://ceos.org/document_management/Working_Groups/WGISS/Interest_Groups/Data_Stewardship/White_Papers/WGISS%20Data%20Management%20and%20Stewardship%20Maturity%20Matrix.pdf

=
=
7

T
"7

/—

CEOS WGISS Data Management & Stewardship
Maturity Matrix application at ESA

7

-CSa

O An instrument to:

Fix objectives and targets for space data holdings management and stewardship (taking into
account applicable data policies and budget constraints)

Monitor progress and achievements and measure effectiveness of the organization applied
stewardship processes

O Applicable at mission (initial planning) and dataset (verification stage) level
and tailored case by case

O Currently used for ESA EO heritage missions and datasets holdings (plan to
extend use to operational missions)

O Periodic assessment to measure gaps in the implemented processes wrt Data
stewardship objectives
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CEOS WGISS Data Management & Stewardship
Maturity Matrix application at ESA - AVHRR Example

i ility A Ility Usability Preservation Curation
DMP-1 DMP-2 DMP-3 DMP-4 DMP-5 DMP-6 DMP-7 DMP-8 DMP-9 DMP-10
Metadata for Discovery Online Access Data Encoding Data Documentation Traceability Quality Preservation Verification Reprocessing Persistent Identifier
Limited product 1) Uncontrolled storage location. No Data/Associated
Level-0 Partial and incomplete mission produ 1) No control and monitoring check ) B /
1) No catalogue available information 2) Only data are stored Knowledge integrity, No No and
Not Data are not accessible online Data Not Structured documentation (mission, data 2) No quality indicator in metadata
2) No advertising available available (not 3) Data Records archiving not authenticity and activities planned identifiers available
Managed and product documentation) 3) No procedures documentation
nnline! mana!ed readahlllﬂ check
1) Basic archiving for original data 1) Minor updates 1) Fferslstem identifier
1) Already existent mission ) T Nty Ean e records preservation: and bugs corrections | 25SE"Ment only for
Level-1 1) Advertising available Basic online services available for data Basic schema for d:a:::::;:::h:v;l‘a h::::d 'r:;::‘::“o“ monitoring check ;:h": s CharI‘: G Io:: d Ez) Rmml:‘/t :s::xmea of data records Z:ﬁ:::l:rr‘sata Records
P. 1l 2) Catalogue search available at product level | access (e.g. FTP/HTTP direct P e 2) Minimal set of quality control - erity implemented _‘ N
artially automated data use 2) No link between mission available (not designated basic check (e.g. 2) Basic landing pages
with set of download) procedures documented and 2) Data Records
9 documentation and data online) - Minimal and management (e.g. manual
available repackaging and/or
records preservation AT generation and updates, no
2) Assessment of SW preservation common template)
T UTE oY
1) Detailed catalogue search available at L L] 1) Documentation produced, oy L) AR D G R R
standards encodings for o - presence of internally: -
product level ntacth published and well described ct Po ted st d 1) Data 1) Persistent identifier
2) Product metadata oriented towards an 1) Simple Access Architecture through I’V! c oo (covering the format, G - : ‘":"e" : I°:'e ""‘;’I“ Sl R a e assignment to all
international standard (e.g. SO, OGC, metadata - e.g. Data Access through a | "teroperability. if a metadata, and methods used | Provenance 1) Quality indicator post-processing | (B.AANINE of periodicmecia ecorcs/Associate Reprocessing for disseminated Data Records
Level-2 proprietary format is metadata N refreshment) Knowledge content N
vel-. INSPIRE, etc.) catalogue service A oo in creating and validating the available s d Bt e calibration and/or Collections
Managed |3) Data Records Collection and Associated | 2) Data access system oriented el data) (o= 2) Quality control procedures s cyinanaesdi(exonccio ) | Inmamvcschs algorithm 2) Automatic landing page
formally and N . completness and N . different media technology) verification N N N
Knowledge searchable. towards an international standard 2) Link between mission o T documented and available online e A ang |improvement generation and extensive
4) Collection metadata oriented towards an | (e.g. OpenSearch, 1SO) doc and data 3 & management of landing
2) Periodically described product and controlled accessibility testing
international standard (e.g. ISO, OGC, records created and managed pages
INSIPIRE, etc.) repackaging/ e e information 2) Community-standard for archiving
J reformatting of archived available online metadata (e.g. AIP)
i
1) Product metadata fully compliant with an
international standard (e.g. ISO, OGC, 1) Data access system fully compliant
INSPIRE, etc.) with an international standard (e.g.
2) Collection fully with |o 10)
an international standard (e.g. ISO, OGC, 2) Data policy regarding use 1) Preservation repository officially 1) Automatic Data
INSPIRE, etc.) conditions and restrictions of the data, 1) Automatic certified (e.g. ISO 19363, Records/Associated
3) Catalogue accessible via an accepted available in the metadata. 1) Standards based metadata | metadata 1) Data quality control fully CoreTrustSeal) Knowledge content
international or community agreed upon 3) Visualisation services allowing a Accepted and Available |70 documentation (e.g. to generation for compliant with an international 2) Periodic technology refreshment integrity check and 1) Reprocessing for
Level-3 standards protocol user to view images of data (e.g. Web O e support the reproducibility of | provenance standard 3) Identify and manage the basic verification time-series creation Persistent identifier created
ata policy on the use ap Services for geospatial data, science; locumentation uality indicator pre and post preservation of relevant mission SW, ata authenticity e.g or ¥
Well =t N h Map Services al data standards for complete d ntati 2) Quality indi d i f rel i SW. a hentici FOR for ECV] for all accessible data records
conditions/restrictions and legal constraints | browse image services ink between mission mplete and | processing available in the metadata | ensuring that preserved data can be | verifiable internally an oadmap for
Manage ditions/restricti d legal straint: b i i 2) Link b issi 2) Complet: d il ilable in th d h d d b ifiable ints 1 d ]2)Road fi
of the data, available in metadata 4) Reporting system available (e.g. ion and data updated data 3) Quality metadata assessed recreated. by the final user technology evolution
5) Periodic updates of metadata in the user statistics, data access reports, records published provenance 24) Continuity of service availability 3) Automatic verification
catalogue (e.g. contact point) system availability reports, etc.) available online (Business Continuity, Disaster and process, including
6) Quality indicator metadata available and | 5) Hosted processing (e.g. on the fly Recovery, etc.) monitoring and reporting
discoverable processing)
7) Search results ordered by relevancy. 6) Quick adoption to new technologies
8) Seamless transition from discovery to and standards evolution
access
—
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Next Steps (for
discussion)

How to assign levels?

Example for DMP-6
Validation

Reference Data
Representativeness = a
Reference Data Quality = b
Validation Method = c
Validation Results = d

a{0,1,2,3}
b{0,1,2,3}
c{0,1,2,3}
d{0,1,2,3}

Values assigned to
each parameter
according to level
of maturity

LevelO: abcd = 0

Levell: 1 abcd 40

Level2: 41 abcd 80

Level3: abcd = 3x3x3x3=81
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DMP-6 Validation NEW

* Level-0
Not Managed

Reference Data Representativeness - No validation activity performed.
Reference Data Quality - No validation activity performed.

Validation Method - No validation activity performed.

Validation Results - No validation activity performed.

e Level-1
Limit Managed

Reference Data Representativeness - Reference measurements assessed to
be mostly representative of the satellite measurements, covering a primary
range satellite of measurements and at ad hoc opportunities (no formal
documented regular timescale).

Reference Data Quality - Reference data comes a single uncertainty for the
entire dataset.

Validation Method - Methodology assess satellite measurements, simple
uncertainty estimated e.g. from statistical spread for results.

Validation Results - Validation results show good agreement between
satellite and reference measurements within uncertainties in most cases.

o Level-2
Managed

Reference Data Representativeness - Reference measurements assessed to
be well representative of the satellite measurements, covering a reasonable
range of the satellite’s measurements and carried out using FRM or
community approved methods. Carried out on a regular timescale of
approximately annual basis but not necessarily based on need.

Reference Data Quality - Reference data comes with full uncertainty
information, assessed following the GUM and traceable to community
reference or Sl (e.g. FRM)

Validation Method - Methodology assesses satellite measurements and
reference data w.r.t. their uncertainties

Validation Results - Validation results show excellent agreement between
satellite and reference measurements, within uncertainties. Analysis
performed independently of satellite mission owner.

o Level-3
Well Managed

Reference Data Representativeness - Reference measurements
independently assessed to be fully representative of the satellite
measurements, covering the satellite’s full range of measurements and with
full assessment of uncertainties and carried out on a regular basis
determined by product performance.

Reference Data Quality - Reference data comes with full uncertainty and
error-correlation information, assessed following the GUM and traceable to
Sl (e.g. FRM).

Validation Method - Methodology assess satellite measurements and
reference data w.r.t. their error- covariance and validates those
uncertainties.

Validation Results - Validation results show excellent agreement between
satellite and reference measurements, within uncertainties. Uncertainty
validated. Analysis performed independently of satellite mission owner.
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Level of maturity could be
defined by filling a form (i.e.
responding to questions for
each parameter)

DMP-6
) IL\IGi)\IteII\;Ignaged shod=0
s s |
’ kj::'a;e § 41<abed <80
e Level-3 abed = 81
Well Managed
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