
2. WP9 – E a r t h  O b s e r v a t i o n  
A p p l i c a t i o n s  

ESA D a t a G r i d  R e v i e w
Frascati, 10 J u n e 2 002

1. W e l c o m e  a n d  i n t r o d u c t i o n  ( 15 m )
2 . W P 9  – E a r t h  O b s e r v a t i o n  A p p l i c a t i o n s  ( 5 0m )
3 . E S A  a n d  W P 9 : i n f r a s t r , a p p l , T B  0/ 1 ( 5 0m )
4 . D e m o n s t r a t i o n  o f  E O  a p p l i c a t i o n s  ( 4 5 m )
5 . E S A  a n d  W P 9 :  s c a l e  u p , e f f o r t , r e c o v e r y  

p l a n ( 5 0m )
6. S i d e  E S A  a c t i o n s  r e l a t e d  t o  G R I D  ( 3 0m )
7 . R e v i e w e r  s e p a r a t e  m e e t i n g  ( 60m )
8 . C o n c l u s i o n s  ( 3 0m )
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Summary item 2
� WP9 – E a r t h  O b s e r v a t i o n  A p p l i c a t i o n s  ( 50 m )

� D a t a G r i d E O  r e q u i r e m e n t  ( L F ,  1 5m )
� D a t a G r i d WP9 t a s k s ,  WP9 Pl a n ( J L ,  1 5m )
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Earth Observation Community
GRID interactive scenario

Common access to EO mi ssi ons catal og u es
Acquisition plan, order, delivery

P ar ametr i c d ata f u si on and  mod el s i nteg r ati on
Col l ab or ati v e p u b l i sh i ng  of  r esu l ts

On d emand  h i g h  l ev el  p r od u cts g ener ati on
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EO and Network Computing data models:
EO is more than “p aral l el  task  ex ec u tion” ! !
� Distributed C o m p utin g

� Integration of data from various instruments and missions
� H ig h -T h ro ug h p ut C o m p utin g

� Interferometry …
� O n -Dem a n d C o m p utin g

� G eneration of E O  user p roduc ts…
� Da ta -I n ten siv e C o m p utin g

� A rc h ive data re-p roc essing,  c l imate model ing…
� C o l l a bo ra tiv e C o m p utin g

� S c ientists ap p l ic ation interac tions,  Instrument c al / val …

Ian Foster and C arl
K essel m an,  edi tors,  
“ T h e G ri d:  B l u ep ri nt 
f or a N ew  C om p u ti ng  
Inf rastru c tu re, ”  
M org an K au f m ann,  
1 9 9 9
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The Grid from a Services View

:

:
E . g . ,

Resource-sp eci f i c i m p l em en t a t i on s of  b a si c serv i ces
E . g . ,  T r a n s p o r t  p r o t o c o l s ,  n a m e  s e r v e r s ,  d i f f e r e n t i a t e d  s e r v i c e s ,  C P U  s c h e d u l e r s ,  p u b l i c  k e y
i n f r a s t r u c t u r e ,  s i t e  a c c o u n t i n g ,  d i r e c t o r y  s e r v i c e ,  O S  b y p a s s

Resource-i n d ep en d en t  a n d  a p p l i ca t i on -i n d ep en d en t  serv i ces
a u t h e n t i c a t i o n ,  a u t h o r i z a t i o n ,  r e s o u r c e  l o c a t i o n ,  r e s o u r c e  a l l o c a t i o n ,  e v e n t s ,  a c c o u n t i n g ,
r e m o t e  d a t a  a c c e s s ,  i n f o r m a t i o n ,  p o l i c y ,  f a u l t  d e t e c t i o n

D i s t r i b u t e d
C o m p u t i n g

T o o l k i t

Grid Fabric
( R e s o u rce s )

Grid S e rv ice s
( M iddl e w are )

A p p l icat io n
T o o l k it s

D a t a -
I n t e n s i v e

A p p l i c a t i o n s
T o o l k i t

C o l l a b o r a t i v e
A p p l i c a t i o n s

T o o l k i t

R e m o t e
V i s u a l i z a t i o n
A p p l i c a t i o n s

T o o l k i t

P r o b l e m
S o l v i n g

A p p l i c a t i o n s
T o o l k i t

R e m o t e
I n s t r u m e n t a t i o n
A p p l i c a t i o n s

T o o l k i t

A p p l icat io n s C h em i st ry
B i ol og y

C osm ol og y
H i g h  E n erg y  P h y si cs

E O  a n d  E n v i ron m en t
...
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Number crunching: int erf ero met ry ,
s ubs id ence,D E M  genera t io n

Pomona (Cal): subsidence velocity fields
40 ERS1/2 images (92-99) ,  Ambiguity: 28 mm

Di g i t a l  
El e v a t i o n  
Mo d e l

GRID requirements:
• l a r g e  d a t a  f i l e s ( 1 0 +  G B )  
• s t a g e s  w i t h  i n t e n s i v ep r o c e s s i n g
• s c i e n c e d r i v e n  v a l u e  a d d i n g
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• Provide a s in g l e ac c es s  
p oin t t o s p ac e s y s t em s  
t o em erg en c y  &  res c u e 
org an is at ion s  in  c as e of  
dis as t ers

• Part ic ip at in g  S p ac e 
A g en c ies :  C N E S ,  C S A ,  
E S A ,  I S R O ,  N O A A ,  …

• M is s ion s :  R A D A R S A T ;  
E R S ,  ( E n vis at ) ;  S PO T ;  
I R S ;  N O A A ,  …

Charter for Disaster Management
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ESRIN

M AT ER A
( I )

N EU ST R EL . I T Z
( D )

K I R U N A ( S)
- ESR AN G E

M ASP AL O M AS
( E)

T R O M SO
( N )

M AT ER A
( I )

METADATA
B R O W S E
W EB

SEAWIFS

SP O T IR S-P 3

L AN D SAT  7
T ER R A/ M O D IS

ST AN D AR D
P R O D U C T IO N  
C H AIN S

M U L T IM ISSIO N
D AT AB ASES FO R  
R EM O T E AC C ESS
AN D  U SER  SER V IC ES

USERS

H IST O R IC AL
AR C H IV ES

USERS

P R O DU C TS

AV H R R

ESA EO facilities r eal-tim e in fr astr u ctu r e
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No Projects
1-2 5  Projects
2 6 -5 0
5 1-10 0
10 0 +  Projects

Countries

P.I. geographic distribution

AOs:  S t i m u l a t i n g  sc i e n t i f i c  r e se a r c h  w o r l d -w i d eAOs:  S t i m u l a t i n g  sc i e n t i f i c  r e se a r c h  w o r l d -w i d e

AO-1 (1986)

AO-2  (1994 )

AO-3  (1998)

AO- E N V I S AT  (2 0 0 0 ) 0

1 00

2 00

3 00

4 00

5 00

6 00

7 00

Nr
 of

 pr
oje

cts

3500+ sc i e n c e  U se r s o f  E S A 
d a t a
3500+ sc i e n c e  U se r s o f  E S A 
d a t a

1 2 0  N e w  C a t -1  P r o j e c t s i n  2 0 0 11 2 0  N e w  C a t -1  P r o j e c t s i n  2 0 0 1

7 0 0  E n v i sa t  AOs t o  st a r t  i n  2 0 0 27 0 0  E n v i sa t  AOs t o  st a r t  i n  2 0 0 2

Envisat sc ie nc e  c o m m u nity
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Why GRID in EO? ( 1 )
� EO Community: P r og r e s s iv e  r e f ine me nt of  d a ta  
f r om ma ny d a ta  s our c e s  to p r od uc e  h ig h e r  q ua l ity
p r od uc ts
� Product generation chain involving dis trib uted
organis ations and us ers

� C ollab orative:  dis trib uted us ers  and data – large 
international coop eration

� D is covery :  large num b ers  of  p roducts &  res ources
� I nterop erab iltiy of  catalogue and m etadata already  in 
op eration

� W eb  b as ed data s ervices  
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Why GRID in EO? ( 2 )
� Massive, non-st op  d at a vol u m es

� New i n s t r u m en t s ,  s en s o r s  &  p r o d u c t  t y p es
� D i s t r i b u t ed a r c h i v es
� H i s t o r i c a l  d a t a s et  r ep r o c es s i n g

� C om p l ex nu m er ic al  p r oc essing  al g or it h m s
� N ear  r eal -t im e t u r nover  
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Needed GRID technologies
� Resource-i n d ep en d en t  a n d  a p p l i ca t i on -i n d ep en d en t  
serv i ces ( m i d d l ew a re)

� authentication, authorization, resource location, resource allocation, 
rem ote d ata access, 

� accounting , security , q uality  of  serv ices, f ault d etection, real tim e 
serv ices, …

� S p eci a l i z ed  p rot ocol s,  p roced ures,  d a t a  st a n d a rd s,  
op era t i on a l  en v i ron m en t s,  i n t erf a ces t o E O  l eg a cy  
sy st em s…
� E O  d ed i ca t ed  p ort a l  a n d  user a ccess…
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OZONE: a case of Global Environmental 
M onitoring  

GOME analysis detected o z o ne 
th inning o v er Eu r o p e
3 1  J an 2 0 0 2

GRID requirements:
• M u l t i  i n s t r u m e n t  d a t a  f u s i o n
• D i s t r i b u t e d d a t a  s o u r c e s ,  

s c i e n c e  a n d  i n s t i t u t i o n a l  u s e r s  
• C o m p l e x  d a t a  p r o c e s s i n g ( 1 d  

d a t a  =  2 0  d
p r o c e s s i n g

• N e a r  r e a l  
t i m e d e l i v .
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Application of D ataG r id in E O
� Focus on O ne E O  a p p l i ca t i on (O z one ) b ut  e x p l or e :

� Collaborative en viron m en t,  p arallel d ata p roc es s in g ,  …
� I n terf ac e to leg ac y an d  CO T S s y s tem s
� D evelop  g en eric c om p on en ts
� R e-u s e c om p on en ts  to ad d  n ew  ap p lic ation s
� I n teg rate c om p atible tec h n olog ies
� I n teg rate oth er d ata ty p es  ( n ew  en vis at in s tru m en ts )

� T e st i ng  i n “ cont r ol l e d ” G R I D  e nv i r onm e nt  (E S R I N -E N E A ) a nd  i n “ w i d e -E ur op e a n” e nv i r onm e nt
� Fe e d b a ck  t o D a t a G r i d d e v e l op e r s a nd  A r ch i t e ct ur e  G r oup


