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O
utline

•
D

atabase activities at the French C
entre de 

D
onnées de la P

hysique des P
lasm

as (C
D

P
P

)
–

D
ata, tools, m

ission support

•
S

om
e issues that long term

 archives are facing
–

A
nd som

e solutions proposed by interoperability

•
S

om
e conclusions based on the E

SA docum
ent 

«
long term

 strategy for science archive
»



C
D

PP
Plasm

a Physics D
ata C

entre

•
E

stablished in 1998 from
 a C

N
E

S/C
N

R
S

 collaboration for natural 
plasm

a data distribution and archiving
: from

 the ionosphere to the 
heliosphere; about 7 FTE

, engineers and scientists, m
ain base in 

Toulouse, south of France

•
Since 2006, C

D
PP is strongly involved in the developm

ent of data 
analysis and visualization tools including sim

ulations

•
C

D
P

P expertise in data handling resulted in the participation to 
several E

U
 and E

SA projects
aim

ing at enlarging data distribution 
via standards (Virtual O

bservatory concept) including sim
ulations

•
M

ission support activities
: quicklook visualization tool for the 

R
osetta P

lasm
a C

onsortium
 team

, role in discussion for S
olar 

O
rbiter, B

epi-C
olom

bo and JU
IC

E
.

•
These activities help prom

oting science
(papers) and education

(hands-on, tutorials)



http://w
w

w
.cdpp.eu/



D
atasets available in the online tool 

C
D

P
P

/A
M

D
A

http://am
da.cdpp.eu/

•P
lot

•D
ata m

ining and com
bination

•C
ataloguing (event lists)

•U
pload / dow

nload 
•S

tatistics (long term
 analysis)

M
AVEN

 data



M
achine learning approach in A

M
D

A
: 

enhancing data visu &
 analysis



R
adiation belt m

odel 
(S

alam
m

bo) 

H
S

T aurora (access 
via V

E
S

PA
/E

P
N

-TA
P

)

JR
M

09 m
agnetic field

H
ybrid m

odel at G
anym

ede

Juno orbit (S
P

IC
E

 kernels)

http://3dview
.cdpp.eu/

3D
 visualisation tool: C

D
P

P
/3D

View



JU
IC

E
 G

anym
ede flybys P

reparation 
JU

IC
E

 S
W

T W
G

3  / Jan 2017
provided by R

. M
odolo (LATM

O
S)

inform
ation

criteria





G
1 –

C
A 07-O

ct-2029 01:23:37 

C
ourtesy R

. M
odolo



ESA story on how
 to explore plasm

a 
environm

ents w
ith online tools

https://sci.esa.int/w
eb/solar-system

/-/60416-exploring-planetary-plasm
a-environm

ents-from
-your-laptop



S
olar w

ind prediction at planets and probes: 
http://heliopropa.irap.om

p.eu/

•
B

ased on Tao’s 1D
 M

H
D

 m
odel, updated daily, A

C
E

 R
T as inputs

•
Funded by Europlanet

•
U

sed for an alert service 

prediction



E
S

A
/S

pace S
ituational Aw

areness



M
ission support

•
The involvem

ent of C
D

PP in R
osetta P

lasm
a 

C
onsortium

 data visualization from
 2014 has 

been a test-bed for further developm
ents

•
C

D
P

P is form
ally involved 

–
in the data distribution and archiving (in connexion 
w

ith E
SA

) of 
•

S
olar O

rbiter / S
W

A (ions &
 electrons)

•
JU

IC
E / R

P
W

I (fields & w
aves)

–
In environm

ent m
odeling (plasm

a at L2) for
•

A
thena / X

-IFU



D
ata distribution : R

osetta/R
P

C
 

data during the proprietary phase

http://am
da.cdpp.eu/

G
ets data from



U
se of the C

D
P

P tools in the 
R

osetta context
•

A
bout 25 papers w

ere published w
ith the help of C

D
PP tools during 

the 2y of operation
•

U
ses: dataset com

bination, data m
ining, …



E
S

A / P
S

A

https://archives.esac.esa.int/psa/



E
S

A / P
S

A

https://archives.esac.esa.int/psa/



N
A

S
A / P

D
S

8 nodes



N
A

S
A / P

D
S

8 nodes



N
A

S
A / P

D
S

 / P
P

I



Long term
 archives

•
H

ave difficulty
(funding) dealing w

ith or 
im

proving past/old m
ission archives

•
H

ave difficulty
to cope w

ith both long term
  

preservation
on one side and offering user 

friendly analysis environm
ents

on the other 
side
–

E
x.: at C

D
PP 2 different system

s are in place
•

B
ut interoperability

is helping by
–

D
istributing the efforts

–
P

rom
oting opportunity for different actors to m

eet and 
discuss: IVO

A, IPD
A, IH

D
EA, …



V
E

S
PA

•
G

g

•
A com

m
unity E

uroplanet-funded initiative
•

A
n IV

O
A protocol (TA

P
) tailored to 

planetary science needs Æ
E

P
N

-TA
P

•
50+ services: from

 sm
all lab databases to 

m
ission archives

•
Im

plem
entation during w

orkshops
•

W
ill be continued during E

uroplanet 2024



http://vespa.obspm
.fr/

A specificity of V
E

S
PA is that all services 

present a uniform
 interface and are by 

default queried together. This is intended 
to favor data discovery and to provide 
m

ore visibility to sm
aller services.



http://vespa.obspm
.fr/



E
S

A S
cience A

rchives Long 
Term

 S
trategy (2018 edition) 

O
verview

 docum
ent presenting a top-level 

long-term
 strategy for the E

S
A S

pace 
Science Archives resulting from

 ESA’s space 
science m

issions 

The conclusion presents 2 areas of 
developm

ent w
ith high im

pact



brainstorm
ing held at ESTEC on 15 Septem

ber 2017 



brainstorm
ing held at ESTEC on 15 Septem

ber 2017 



E
S

A S
cience A

rchives Long 
Term

 S
trategy (2018 edition) 

•
A

nalysis tools integrated in the archives 
–

O
nline data m

ining and analysis tools 
–

C
ross-m

ission
data selection in space, 

energy, tim
e 

–
U

ser interfaces based on science them
es 

1

G
. de M

archi et al., 2018



E
S

A S
cience A

rchives Long 
Term

 S
trategy (2018 edition) 

•
S

E
P

P : S
cience E

xploitation and 
P

reservation P
latform

 
–

C
ollaborative research environm

ents, 
including JupyterLab 

–
A

bility for users to upload their analysis 
code

to the archives
–

Inclusion in the archives of calibrated data 
and com

m
unity-generated high-level 

science products

2



D
atabases/archive in the near future

•
W

ill take part to the life cycle of the data from
the 

definition phase of the m
ission

•
W

ill uniquely reference their datasets for use in 
papers, catalogue of events

•
W

ill propose online data analysis environm
ents 

w
ith

–
U

pload of the user code instead of dow
nloading data

–
A

rtificial intelligence for classification and event 
detection

–
Integration of sim

ulations/m
odels + user-produced 

data


