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Deployment of  E a r th O b s er v a ti on 
A ppli c a ti ons  on T es tb ed 1 . 2

5th D a t a g r i d P r o j e c t  C o n f e r e n c e
W P 6  M e e t i n g  M o n d a y  2 n d S e p t e m b e r
Work P a c ka g e  9  – E O  A p p l i c a t i on s
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EO GOME Data Processing and 
V al idation b y  K N MI ,  I PS L  and ES A

� A collaborative effort involving 3 geographically distributed EO sites
� L eve1  data is raw  satellite data w hich has to be analysed to retrieve actual physical q uantities :  L evel2  data
� L 2  data consists of m easurem ents of OZ ON E,  actual physical q uantities for the oz one gas concentration at different pressurelevels w ithin a colum n of atm osphere at a given location ( lat,  lon)  above the Earth’ s surface
� w e use 2  different m ethods to process L 1  G OM E data to produce L 2  data
� T he L 2  product is then validated by I P S L .  L 2  q uantities are com pared w ith q uantities m easured from  ground-based ( L I D AR )  in coincident area and tim e. T he result show s the difference betw een the tw o types of m easurem ents.  T his is used to estim ate the accuracy of the L 2  product
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Executables and Data Files
� The KNMI executable processes L1 data and produces L2 data. It is 
w ritten in C + + ,  it is called OPERA
� The E S A  executable processes L1 data and produces L2 data. It is
w ritten in ID L,  it is called N N O
� The IP S L executable com pares the L2 data w ith LID A R  data. It is w ritten in F O R TR A N,  C  and ID L.
� Ty pical input/ output f ile siz es:
� Lev el 1 data,  a 15  Mb f ile contains the m easurem ents tak en during  a f ull orbit of  the satellite/ sensor
� Lev el 2 data ( produced by  L1-L2 processing ) ,  a 10 -12 k b f ile containing  the results of  the L1 data analy sis ( as described abov e)
� Lidar data,  a 6 0  Mb data f ile containing  one m onth of  Local g round-based m easurem ents around H aute-P rov ence observ atory
� V alidation result,  a 10  k b f ile
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ESA – K N M I
P r o c e s s i n g  o f  r a w  G O M E
d a t a  t o  o z o n e  p r o f i l e s
W i t h  O P ER A a n d  N N O I P SL

Validate GOME ozone profiles
W ith  Grou nd B ased m easu rem ents

R aw  satellite data
from  th e GOME instru m ent

Visu alization

Processing and validation 
of  1  y ear of  G O M E  data

L I D A R
data

DataGrid

L e v e l  1

L e v e l  2
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EO Use Case File Numbers

267 G b y t e1 8 , 9 0 0 , 73 6Total: 

2.5 Mb1 2Validation
L idar   ( I P S L )

1 2 k b9 , 4 4 8 , 0 0 0L e v e l 2
O p e r a ( K N M I )

1 0  k b9 , 4 4 8 , 0 0 0L e v e l 2
N N O  ( E S A )

1 5 Mb4 , 7 24L e v e l 1

S i z eN u m be r  o f  f i l e s  t o  be  s t o r e d  
a n d  r e p l i c a t e d

D a t a

GOME has a data set of 5 years
GOME i s rel ati v el y l arg e i n  b oth si z e an d n u m b er of fi l es

1  Y ear of GOME data
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Processing Steps
1. T r a n s f e r  L e v e l 1 ( r a w )  d a t a  t o  t h e  G r i d  S t o r a g e  E l e m e n t
2 . R e g i s t e r  L e v e l 1 d a t a  w i t h  t h e  R e p l i c a  M a n a g e r
3 . S u b m i t  j o b s  t o  p r o c e s s  t h e  L e v e l 1 d a t a ,  p r o d u c e  L e v e l 2d a t a  p r o d u c t s
� Jobs running on the C E s l oc a te L ev e1 d a ta  by  using the B rok erI nf oA P I

4 . R e p e a t  s t e p  1-3  f o r  l e v e l  2  p r o d u c t s
1 . T ra nsf er L ev el 2 d a ta  p rod uc ts to the S tora ge E l em ent
2 . R egister L ev el 2 d a ta  p rod uc ts w ith the R ep l ic a  M a na ger
3 . S ubm it j obs to the G rid  to v a l id a te L ev el 2 d a ta  p rod uc ts

5 . R e t r i e v e  v a l i d a t i o n  r e s u l t s  a n d  v i s u a l i z e  o n  t h e U s e r  I n t e r f a c e
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GOME data processing and validation steps

User
I n t erf a c e

R ep l i c a
M a n a g er

Submit job

i n p u t
d a t a

M y d a t a

i n p u t
d a t ai n p u t

d a t ai n p u t
d a t a

C E S E

S i t e H

C E S E

S i t e G

C E S E

S i t e F

C E S E

S i t e E

C E S E

S i t e D

C E S E

S i t e C

C E S E

S i t e B

R ep l i c a
C a t a l o g

R e p l ic a te

D a taM e ta D a ta

Step 1: T r a n s f er  L ev el 1 d a ta  to  th e G r i d  Sto r a g e E l em en t
Step 2 : R eg i s ter  L ev el 1 d a ta  w i th  th e R epl i c a  M a n a g er  
( r epl i c a te i f  n ec es s a r y )

User
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GOME data processing and validation steps

Resource
B rok er

C E S E

S i t e H

C E S E

S i t e G

C E S E

S i t e F

C E S E

S i t e E

C E S E

S i t e D

C E S E

S i t e C

C E S E

S i t e B

C ert i f i ca t e 
A ut h ori t i es

U ser
I n t erf a ce

J D L
scri p t E x ecut a b l e

M y j ob

Submit job

R e q ue s t s ta tus

C h e c k  
c e r tif ic a te

Se a r c h

I n f orm a t i on
I n d ex

Rep l i ca
C a t a l og

Se a r c h

i n p ut
d a t ai n p ut
d a t ai n p ut
d a t a

L F N
L F N
L F N

R e tr ie v e  r e s ul t

L F N

P F N

L og ic a l  f il e n a me
P h y s ic a l  f il e n a me

L F N P F N: :
L F N P F N: :
L F N P F N: :

User

Step 3: Su b m i t j o b s  to  pr o c es s  L ev el 1
d a ta ,  to  pr o d u c e L ev el 2 d a ta
Step 4 : T r a n s f er  L ev el 2
d a ta  pr o d u c ts  to  th e 
Sto r a g e E l em en t
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Validation of  tw o dif f e r e nt O z one  p r oc e s s ing  
alg or ith m s  v s  L idar  p r of ile s u s ing  th e  te s tb e d

Step 5: R etr i ev e a n d  
v i s u a l i s e r es u l ts
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Detailed Use Case for L1-L2  p roc essin g
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EO Web Portal Prototype

User

GRID Portal

Using GRID Portal user 
selec ts w orld  region and  
tim e f ram e to b e p roc essed Level 1 Catalogue

Level 2  Catalogue

Q ueries L 1  
C atalogue and  
retriev es orb it 
num b er and  
logic al nam e f ile

Q ueries L 2  C atalogue to 
c h ec k  if  th e d ata w as 
alread y  p roc essed

Querying metadata

L ev el1  O rb it DataL ev el2  Pix el Data
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GRID

Computing
E l e me nt

S tor a ge  E l e me nts

EO Web Portal Prototype

GRID P o r t a l

L e v e l  2  Ca ta l ogue

Queries Replica Catalogue to retrieve 
th e path  of  our logical f ile n am es.

R e pl ic a  
Ca ta l ogue

L evel 2  Catalogue w ill give 
th e logical f ile n am es.

Retrieves th e L evel 2  f iles 
f rom  th e storage elem en t

If the data already exists …
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EO Web Portal Prototype

GRID Portal

Level 1 Catalogue

Level 1 Catalogue will give 
th e or b it n um b er *

Level 1 
S tor age ( A M S )

R etr ieve Level 1 D ata or b it f ile,  
ex tr ac t th e r eq ues ted  geogr ap h ic  
ar ea

GRID

Com p uti n g
E lem en t

S tor age E lem en ts

P lac es  Level 1 D ata in to th e 
s tor age elem en t

Laun c h es  th e J ob   in  
th e Com p utin g 

E lem en t

Level 2  
Catalogue

W h en  c om p leted  
an n oun c es a n ew 
level 2  d ata in to th e 
c atalogue

* Not confirmed

If data was not yet processed…
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WP9 Plans for using TB1.2
� New dedicated EO Graphical User Interface will investigate use of m ulti processing and S E distrib uted datasets

� multi-j o b  s ub mis s io n  c a p a b ility
� d a ta  tr a n s f e r  &  r e p lic a tio n  in te r f a c e  
� j o b  /  d a ta  p a r titio n in g  c a p a b ility

� ES R IN C E installation will interface ED G to ENEA  Grid ( A F S / L S F )
� f ir s t c a s e  o f  s in g le  C E  to  ma n a g e  tw o  d if f e r e n t b a tc h  q ue uin g  s y s te ms

� ES R IN S E will Interface to ES A  archive sy stem
� in v e s tig a te  us e  o f  G D M P _ S T A G E _ T O / F R O M _ M S S

� IP S L  C E,  S E and graphical user interface installation 
� EO A pplications will interface to the Grid using EO W eb -services

� in te g r a tio n  o f  G r id  s e r v ic e s  a n d  G I S  w e b -ma p p in g  s e r v ic e s
� S everal dem onstrations planned in 4 th q uarter of 2 0 0 2

� R e -r un  o f  p r e v io us  d e mo n s tr a tio n s  us in g  1 . 2
� W P 9 . 4  U s e  C a s e  - p r o c e s s in g  a n d  v a lid a tio n  c h a in  f o r  1  y e a r  o f  G O M E  d a ta
� E O  A p p lic a tio n  U s e r  I n te r f a c e  w ill b e  us e d  to  s ub mit &  mo n ito r  e x e c utio n  o f  h un d r e d s  o f  j o b s  s imulta n e o us ly
� W e b -b a s e d  G O M E  p r o c e s s in g  o n -d e ma n d  v ia  a c c e s s  to  d e d ic a te d  E O  S O A P  s e r v ic e s


