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•  ESA EO data handling

•  ESA data:  benefits, r isks and policies

•  The ESA scient ific testbed in CASPAR

•  Conclusions
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• @6ACB ,  through worldwide 
receiving ground stat ions, acquires 
data from  Earth Observat ion (EO) 
satellites and archives/ processes 
them at  Processing and Archiving 
Facilit ies.  

•  ESA-ESRIN is the D ECF G1H1I�J@1K F LNM�H�ECO @6P  QCE6J E�MCF L�RCS QCHCF  and 
operates as the reference 
European centre for EO Payload 
Data Exploitat ion. 

•  At  present ,  several thousands 
ESA worldwide users have online 
access to EO m issions related 
metadata (10 m illion references) , QCE6J E�T�ECU�L K J+VXW5Y�Z  and derived 
informat ion.
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The EO data avalanche…
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• @6P ECF )�*NS R�H�I HCO1I K F H E G5D LNU�ECD+) L�R1HCF E1G1H L-,#J�*�H @ ECF J�*  with the 

following important  characterist ics:  
– m ult i-sensor data ( from  opt ical to act ive radar sensors) ;
– long series ( t ime-span that  extends from  a few years to 

decades) ;
– variable geom etr ical resolut ion ( from  few meters to few 

hundreds m eters) ;
– variable geographical coverage ( local, regional,  global) ;
– variable tem poral resolut ion ( from  few days up to months) .

• . *�H F H�/ K S F H�0 HNO6J I1, LNFXE-)�) H1I I6S O1G @,ACB *NS I J LNF S )�ECD ENF )�*CS R�H1I S II J�F LNO�G5D 2 S O�),F H�E�I�H�Q  in the last  ten years and the t rend is likely to 
increase in the future mainly for long term  science and 
environmental m onitor ing.

• Therefore, the prospect  of losing the digital records of science (and 
with the specific unique data, inform at ion and publicat ions 
m anaged by ESA) is very alarm ing. 
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• We have to preserve data against  changes in:  
– hardware, 
– software, 
– environm ent , 
– knowledge base of the scient if ic comm unity…

• But  current  funds for ESA m issions cover preservat ion and  access to 
data for a baseline period lim ited to only 10 years after acquisit ion!

• The issues concern:
– type and amount  of data to be preserved;
– locat ion of archives and their replicat ion for securit y reasons;
– technical choices (e.g. formats, m edia) ;
– availabilit y of adequate funds.

• Decisions has to be taken in coordinat ion with other data owners and 
with the support / advice of the user comm unity.

%HQHILWV��ULVNV�DQG�SROLFLHV����
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• So ESA is current ly proposing to Mem ber States to establish a viable 
European-wide infrastructure for perm anent  access to the records of 
science (data and publicat ions)  by the definit ion of:
– an L1R�HCF ECD D6I J�F E�J H�G�2  for the EO data long term  preservat ion;
– an harm onized @1K F LNM�H�ENO ECF )�*NS R�H�I30 ECO1E�GCH40 HCO6J M�LND S )�2  for ESA 

and Member States nat ional EO data holdings .

• Meanwhile ESA:

– is act ive in developing appropriate techniques and st rategies by 
promot ing and part icipat ing to MCF L�5 H-) J I  related to long term  data 
preservat ion;

– is part icipat ing to the CASPAR project  playing the role of both K I�HNFECO1Q S O-, F E�I J�F K )�J K F H MCF L�RCS QCHCF  for the scient ific data testbed using 
new proposed standards, specialized infrastructures and open GRI D 
environment.

%HQHILWV��ULVNV�DQG�SROLFLHV����
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The ESA testbed is covering:

• the setup of the fram ework in ESA-ESRI N;
• the definit ion and collect ion of a significant  

sample of a whole processing chain 
dataset  (viewers, converters, processors 
and data of different  level,  revision and 
form at ) ;

• the conversion of t he data from the nat ive format  to a OAI S compliant  format ;

• the generat ion of appropr iate Representat ion In format ion, Descr ipt ive In format ion, Knowledge Modules and Scient ific Com munity  profiles;

• the analysis of  ontologies to descr ibe and preserve scient ific workf lows (e.g.  the applicability of CIDOC CRM on scient if ic data) ;

• the ingest ion of  data in  the CASPAR system ;

• the coping with some long t erm  data preservat ion problems by using the CASPAR com ponents,  m ethodology and t ools.
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• The ESA selected dataset  as a suitable dem onst rat ion case in 
the fram ework of the scient ific testbed of the CASPAR project  
consists of data from 6�738:9  (Global Ozone Monitor ing 
Experim ent) , a sensor  on board the ESA ERS-2 (European 
Rem ote Sensing)  satellite.

• The GOME dataset :
– has a ;=< >@?�AB?�C+D�C+EFAHG+I�?  of inform at ion dist r ibuted with a 

high level of com plexit y;
– is G+I+< JKGBL  because it  provides m ore than 11 years global 

worldwide coverage;
– is very < E1MBAHN ?�C+I�?  for  the scient if ic com m unity and the 

Principal I nvest igators (e.g. KNMI  and DLR)  that  on a 
rout ine basis receive GOME data for their research projects 
(e.g. concerning ozone deplet ion or clim ate change) ;

– is just  a ?�L�O�?P�Q-CBO-L  because sim ilar issues involve many 
other Earth Observat ion inst rum ent  datasets.

Testbed:  the GOME dataset  (1)
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Level 0:  raw data

Data viewers

Level 1:  radiances/ reflectances
Level 2:  geophysical data as t race 

gas am ounts

Level 3:  a m osaic composed by 
several level 2 data with 
interpolat ion of data values to 
f ill the satellit e gaps

Level processors
Auxiliary data
Documents and methods

Exam ples of GOME science 
applicat ions

Form at converters

Testbed:  the GOME dataset  (2)

12

The ESA testbed is covering:
• the setup of the framework  in ESA-ESRI N;

• the def init ion and col lect ion of a signif icant sam ple of a whole processing chain dataset (viewers, convert ers, processors and data of dif ferent level,  rev ision and form at) ;

• the conversion of the data from  the nat ive 
form at  to a OAI S com pliant  form at ;

• the generat ion of appropriate 
Representat ion I nform at ion, Descript ion 
I nform at ion, Knowledge Modules and 
Scient ific Com m unity profiles;

• the analysis of ontologies to describe and 
preserve scient if ic workflows (e.g. the 
applicabilit y of CI DOC CRM on scient ific 
data) ;

• the ingest ion of data in t he CASPAR system;

• the coping with som e long term  data preservat ion problem s by using the CASPAR component s, methodology  and tools.

ESA TESTBED ACTI VI TI ES



  

 

13

7KH�(6$¶V�6$)(�IRUPDW�DQG�00),
The 8RG+D ?�<=8S< O-O�< AHIUT-CBQ4< D < ?�VXW�I�Y�N�CBO�?�NGBQ�?�G+N�L  dist r ibuted system  
architecture:

•  responds to ESA st rategy for  evolut ion of Earth Observat ion m issions;
•  has the goal to define a harmonized European ground segment  infrast ruct ure;
• Z [B\�]�[ ^�_H`a=b c�^Hd ef3g h�ij�g�k j�llmHf�n�d eH[ b ]a�_�]o _p
• q�o `�r�Z _�^�[Bq�o `�_s�t ^�o�`o Z ^a b ^�_H[ ^o rZ t ^�[�u `o�_] b ]+]�o t cZ rZ a�v�w�_�] b ]Ho ^ b o Z ^ r�]�x�]a�_qo `�t ^�[ [ Z a�vKyH]�a�]�v^�yH^�a b p
•  prov ides consum er orient ed services in support  of the ESA central infrast ructure serv ices;
•  is ut ilized in several of ESA present  operat ional facilit ies;
•  uses a specialised form  of the CCSDS XFDU (XML Format ted Data Units)  st andard for cont ent  
packaging (SAFE) . 

zH{ LF|B?�C+IB}+C+N�}F~�N�Q { < �=L1T-AHNEFC�?�Y AHN�9�GHN�AHM�L :
•  has been developed by ESA in the framework of its EO ground segm ent  act ivit ies;  
•  ]�t b [�]�[�[ b ]�a�_]�o _=u `o y+] b�u `o�]�o t cZ rZ a�vH]�a�_Ht `a�r�^��Z a�vH_] b ]=�HZ b cZ aK��e�n���f]o t cZ rZ a�v=u ]�t Z x Z b Z ^�[B]�a�_Kq�` b ^a b Z ]�x x �=�HZ b c=b c�^+t `�`q�^o ] b Z a�vH]�v�^a�t Z ^�[ p
• t `a u `o yH[�b `=b c�^Hd ef�g h�ij�gk j�llmHf�n�d eK� f�q�^�aBn�o t c�Z r�]�x�d a u `o y+] b Z `a+e���[ b ^�y	�o ^ u ^o ^�a�t ^+yH`�_^�x p
• Z [B\�]�[ ^�_H`a=b c�^B�-������[ b ]�a�_�]o _p
•  offers a single fram ework for  packaging a large variety  of inform at ion;
•  has the goal of preserv ing the archived data for a long- term

•  facilit at ing the conversion into different  formats,  
•  simplify ing the ext ract ion from the archive,
•  enhancing t heir ut ilizat ion by end-users and/ or processing systems.
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Content Information

Preservation Description Information

Descriptive 
InformationData Object Representation

Information

FixityContext

ReferenceEm pty.
Packaging 
Information

No packaging rest rict ions.

Metadata is ext racted by the 
product  and contained in 

the SAFE m anifest .

The filename 
itself.

Provenance

The pr incipal invest igator who 
recorded t he data and the 
informat ion concerning its 
storage, handling and m igrat ion.

A Cyclical 
Redundancy 
Check (CRC)  

code for  a file.

The RepI nfo prov ided are 
contained in the manifest  
file and in the schem as. 
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The ESA testbed is covering:
• the setup of the framework in  ESA- ESRI N;

• the definit ion and collect ion of  a sign ificant  sam ple of a whole processing chain dataset  (v iewers,  conver ters,  processors and data of  different  level, rev ision and format) ;

• the conversion of the dat a from t he nat ive format  to a OAIS compliant  format ;

• the generat ion of appropriate Representat ion In format ion,  Descr ipt ive In format ion,  Knowledge Modules and Scient ific Comm unity  profiles;

• the analysis of ontologies t o describe and preserve scient if ic workflows (e.g.  the applicabilit y of  CIDOC CRM on scient ific data) ;

• the ingest ion of data in the CASPAR 
system ;

• the coping with som e long term  data 
preservat ion problem s by using the 
CASPAR com ponents, methodology and 
tools.

ESA TESTBED ACTI VI TI ES
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Testbed:  preservat ion scenario (1)

Level 0 data L0-> L1b processor L1b data

Level 1b data L1b-> L1c processor L1c data

Level 1b data L1b-> L2 processor L2 data

Docs & Knowledge

Auxiliary data

Raw signals
plus

calibration data 

Fully 
calibrated 

data

� L��FC+I�?�?�AUM=N�LBO-L+N �BL�? { L
C+;=< D < ? V�?�AUM=N�A=Q-LBO�OS}+C�?�C
Y�N�AHE�D L��BL+DH��;�?�A1D L��BL+DH�4Q4�
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• The preservat ion of EO data is of vital importance 
for the scient ific and operat ional user communit ies.

• ESA is pursuing the object ive to ensure the 
perpetual preservat ion of these data in coordinat ion 
with inst itut ions of it s member states.

• ESA data preservat ion init iat ives will benefit  of the 
results of CASPAR (and other sim ilar EU sponsored 
projects)  by adopt ing, when applicable, technical 
solut ions and procedures developed in the 
framework of these cooperat ive projects.
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