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Summary

+ ESA and Earth Observation in Europe
+ ENVISAT and EO applications
- EO and GRID perspectives

- Data6rid experience and near future
plans
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E N V |SA T . European Global Monitoring€ontinuity & Evolution

> 10 instruments on board

> 200 Mbps data rate to ground -

> 400 Tbytesdata archlved/yearm 3

> ~100 “standard” products by Mo
> 10+ dedicated facilities in Euro]be .

£ Q' ENVISAT
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ENVISAT looks at the Earth
What ENVISAT can see when it looks down at you?

Azonnilniad UL twlal woms KM RS
d~ LI T | 3

GOMOS, MIPAS and SCIAMACHY are building a three-
dimensional profile of ozone concentrations in the atmosphere.

MIPAS and SCIAMACHY are detecting low levels of
gases from industry, power generation and agriculture.

MERIS obtains an image in which

. s . ' N the clouds you see are but a part of a complex map of
“"'—“—:"'—'i‘.—!ﬂ!ﬁ—q%.... & i A

LA DR LT LT e N

ASAR and RA-2 create
an accurate digital map
of your surroundings,
with height contours as
accurate as 10 m.

Ground level: ASAR, AATSR and MERIS map the
vegetation and land use around you.

Sea level: AATSR measures sea surface temperature to 0.3 °C accuracy.
MERIS precisely maps ocean colour, plankton and chlorophyll
distributions. ASAR and RA-2 measure ocean currents, average wave-
heights and wind velocities.

Underwater: RA-2 and DORIS combine to produce a detailed map of local

gravitational strength, detecting the distribution of denser and less dense rock in the
Earth crust beneath the oceans.




ENVISAT data recovery

" ARTEMIS

ESA/ESRIN/ |

f

MATERA



How do users receive data ?

1- Physical mediﬂ
B  ExapyTE, DLT

Q CD ROM, DVD-ROM (in 2003)

2- Internet

Password

PDIrolce A0

3- via telecom satellit

d-esa
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MERIS instrument first image
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SAR instrument image over sea

6 Oct 1998
night time 23:29

ITALY
Tuscany coast

two Oil Spills are
visible on this
ERS-SAR image

25km long
7km long

at less than 80km
from the coast.
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SAR Oil spill: statistic over year 2000 in one test site
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Earth Observation Community
GRID interactive scenario

2 Ground Station Coverage

i

Common access to EO

missions catalogues | -
Acquisition plan, order, delivery .

1)
T} i el g, BT T

products generation [

TE

(11 e Fisagh

Parametric data fusion ji'&
and models integration ;=

Collaborative
publishing of results

c E S E| m=gE = E == June 2002 10 WV incontro o GARR-B



interferometry, subsidence,DEM

Date: ERS-1/2 ESA

GRID requirements:

* large data files (10+ GB)

* Stages gzvi’rh intensive
procéssing

» science driven value adding

[V incontro i GARR-B



OZONE: a case of Global Environmental Monitoring

GRID requirements:
* Multi instrument data fusion

- Distributed data sources,
science and institutional users

+ Complex data processing

« Near reall g - KNMI/ESA

GOME analysis detectedzone
thinning over Europe
31 Jan 2002

1 B EEEES ) mo de
. e Sa i June 2002 12 1V incontro oi GARR-B
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Needed GRID technologies

» Resource-independent and application-
independent services (middleware)

- authentication, authorization, resource
location, resource allocation, remote data
access,

- accounting, security, quality of services, fault
detection, real time services, ...

» Specialized protocols, procedures, data
standards, operational environments,
interfaces to EO legacy systems...

» EO dedicated portal and user access...
@ esa A - June 2002 13 IV incontro df GARR-B



Integration with DataGrid Information Services

CERMN/CHAF
Information Index

CERN SITE CHAF SITE

NIKHEF SITE LYON SITE RAL SITE

h f&j&!— . r@_éej : st
N

o

grid000? esrinesa.il

grid0006. esrin.esa.it
Il Interface to local job manager

[] Interface to ENEA AFS

Esrin CE and SE are registered with CNAF and CERN
Information Index and accessible from both Resource Broker
machines:

- testbedO11.cern.ch

- gridOO4f .cnaf.infn.it

il Y
~@sa
m m=gE = E == June 2002 14 WV incontro o GARR-B



! POWER INSTALLED AND MAIN NETWORK LINKS

155 Mbps GARR = 4 Mbps ENEA |
34 Mbps GARR 256-2000 Kbps ENEA !

8

AFS ENVIRONMENT
(enea.it)

Halian Research Network (GARR) Nodes

GRAPHIC INTERFACE
* EMNEA Centres

¢ INFO Facilities @ ENEA

- AVSIExpress  Envi [ - ‘Gambit... Matlab

Quadrics... | ——————— IDL — Abaqus... Ansys -
Gsharp | VIP . Fluent.. |Mathematica

Telnet to host... Telnet with... custom... NEdit | xismon Help

eth101.sp frascatleneait — | = ~| | Submit.. | xisbatch [ Exit
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4096 Kbp

2048 Kbps

Envisat
CIAS

2048 Ktips

~§ oo
.@' woms

10 Mb

dcesa__ -

Esrin

CIAS Esrin

IAS

ESRIN-ENEA Gigabit link

Garr-B

@ Internet_

——

-
Grid-ESNR Swijtc¢h

-

L
o | w— — oy

U% — |
10 Mb .x Dedicated DATA GRID \
. Infrastructure
woms | 99 100 Mb\ /
10 Mb @7“’0» \ 16b E/ DATA GRID ”/
— " N e’ Farm Switell’
100 Mb N~ - I e =
RSE-R2 @ Eer e Sl e
@.' U 10 Mb
IIDMb 100 Mb
EIH
10 Mb Eq.CP/
62 @. ’
Esrin-Internal (ISN)
\_____—/-u..___,/'
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DataGrid GOME demo’tion

4724 files = 66 Gb

E 9,448,000 files = 108 Gb

KNMI
[ I_;_Lq
ESA ESA
<+ -
RAW | map | L1 L1 |mpp|L2| |@»| Science
Application
¢ = Prg End User
IPSL s =
<P | | vAL
L2 * VAL

mp> Regulated Access to Grid processing power

<€) Secure access to Grid-registered high-volume data storage

= gEE = =N = June 2002 17 IV incontro o GARR-B
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GOME Inst'nt(l1day coveragd

FD TOTAL OZONE VALUES KNMI/ESA

........
e

< 140 1va 200 238 250 EBFE ) 225 3qg  3vs 4Dh 0 435 480 4TEH FS00D0U

@esa W=l E = EEa June 2002 18 [V incontro dif GARR-B



| h e O u t p u t 5. Coaodio, [34M; KF University Groz, =—mail Stefana,CozodioBesa.int

ESRIN-UTY, 71001084, orbit: 12501, pixel: center, D3 profile

products

. :
-, M L L ’%‘-5’

1 orbit daylight data Ozone profilds M —
(45 min) = - I-;SHIN—UTVI, 71DD1DBI4, orbit:]?ﬁm, pil)(eI: centelr, total DZ:

- 30 h processing
(KNMI modelling =

=20 i] 0 40 =1t

- 8 sec processing 1
(ESA / Uni Roma 2 B
neural net approach) Totql Water Vapoylr ™ W e

—60 —44 =20 1] 20 40 =18
ESREIN=UTY, 71001084, arbit: 12801, pixel center, OF

0EF

Cloud Fractrmwm

ESRIN UTV T1UU'IGS4- orblt 12807, pl):el center CTH

10000 :

A000

o 0080
& 4600 'u'.' \\ lkﬁ \/\Aﬂ ,\, =

l’
Cloud Top Heig
-~esa —
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First collaborative scientific
results using GRID !(/PSL demo)

Image Tool V3.6 FCS File: knmi_octa7.ps

H.elp*.-..j_

QoL LEAL

VI IRV ATV AW P

AWOD = NN
d¥ar lsdl

KNMI modelli
ground Lidar

i

Page: 1 of 1

Image Tool ¥3.6 FC5.  File; esa_octd7.ps

Helg.. )

(ESA / Uni Rc
neural net ap
vs ground Lidc

z‘l:llxz a
Tedl Tl

e caou]

?‘__m Ol o Bl o Lk
El T 8 |
e TSl

C AWES ! vsd
Hvar 1sdl

=
B
i
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Data Surfer GUI

|DL X Replica

. GRID SURFER 7002 Edition by Marco Fulcoli Vincenzo  161104126060792838 X

PW AUTHENTICATION GRID 5 U RFER

The job has been successfully submitted to the Resource Broker.
Use dg-job-status command to check job current status. Your job identifier {dg_job™]
. ~JOB PANEL——————— | \ttps:; /grid004f cnaf.infn. it 7846/ 193,204,228, 41/ 140901120273037grid004f.cna
idemoRepIicajdl The dg_jobld has been saved in the following file:

|56 iR OE e S E E Jhome_grid000s fdgadmin/trash/treXSCRIPT/STARTINGDIR/tmp/jobID_IDLeUPZSEL

laridgui.ProcessTimEvent[source=Main
Kill I The System is attempting to contact the RE
The System is uploading files for job

This operation could take a little bit of time

Wait. ...

dg-job-status -input tmp/joblD_IDLeUP2SELR41041260007392898 txt —qutput tmp)
WAITAII

Ready

... printing status

WAITII

. ro ke .l 0389 Ic-Earth O WP1 Repeatre-EarthObReplicacataing  [Pone
File Edit View LDIF Help

i = DutputReady

18][¢/aa|njxis||s]|wwl &8 Job Done

= - dg-job-get-output -input tmp/joblD_IDLeUP25E164104126060792898 txt —dir . far

"l le=Earthob WP1 Repcat,n::Ear'thOhF‘ Attribute [value R R R A R R R R R R L TS T L E e T

» 3 fin=LFROOT F[filename 71001102.0v1 JOB GET OUTPUT OUTC
[ re=tbn03 nikhef.nl filename 71001102.ute. | Output sandbox files for the job:

; ’ Hfilename 71008101 1wl - https:ffgrid004f.cnaf.infn.it: 7846/ 193.204.228.41/140901120273037grid004f ¢
] re=testbed 00z cnaf.infr.it Arilename 71008101 ute | have been successfully retrieved and stored in the directory:
CIre=gppseds gridpp.rl.ac.uk Filename 21011107 Iv1 fhome_grid0005 /daadminjtrash /tr2XSCRIPT/STARTINCDIR farchivia/ 14090112027

T A A AR R A AR R R A

[ re=Ixshare0?19.cern.ch Afilename 71011102.uty.
“ffilename 71016091 w1
Afilename 71025093 .Iv1
ifilename 71029091.1vl

il . —anmm AR 1 =
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Potential for “GRID on demand” Services

]

Web Map Services

—>
GeoCache Remote
System Geographical Servers
Data
Service Layer Broker
GRID Portal ﬁ
Sealioiy JOB Launcher
Catalague
l ther
e |
EO Data DataGRID
Warehouses |
GRID 0
| '-"I-._ f
FTP -
Storage Computing
Geographical Remote | Elements Element
Data Servers -
c;esa-= MEE= =Nl E=mEs=n June 2002 22 IV incontro di GARR-B



35 GAF - IDNIC Geographical Application Framework - Netscape *"“_ Iﬂ@]@@lg‘@!ﬁ]@lﬂ]ﬂ

Fil= Edit “ew Go Commuricator Helpo
1: -EE, Bookmarks dﬁ_ Locatioh: | http: /A mapsery. esnn gsa: it mapdwtf/ - ﬁﬂ'ﬁ'hﬂ'iﬂﬁt}ﬂﬁd N

(esa . .
Web map server Sl e $

ABOUT  TONIC ESRIN

Crats from 1599-01-01 to 2000-12-07 The ESA Web map
server offers access
to multiple globally
distributed databases
(e.g., NASA and ESA).
The need for fast
access 1o large
volumes of data

QOil spill monitoring near the Suez canal (AESA). rgquires usage of
On the background 1x1 km? MODIS (NASA).  RUCMEIIRANILIG CM

v |0

== [DesmentDoe = S 2@ 2




35 Earthnet On-Line Interactive [EOLI] - Netscape

File Edit Miew Bo Commcmizatoe Help

b

(s ODISSEO ~
ﬂk\l&&- esa Open Bistribuied information & Services lm' Earth ﬂhnanﬂ:rhn

European_ Spm‘:e ngalcy Aa
Login  Logout Hegister Contactl)s OdisgeoHome CatalogueFopulation EOL Help ou are not logged in

43: Q @ & Nawgate (" Set Arem (% Footprints Map Lavers |
: L b il

| Collections: e :
ERS / SAR 2
W ERS / Sy A

ERS /WS

Catalogue Shop Cant COrders  User Set BS54 !

ERS /ALT

. :'l III-III_ . : c i ‘If: - . 5_\‘ |

User Defined Date: /

| From:
id 4|  Product Mizsion | Sensar | Start Datel

S TS
1| R&TI _L.'Lnds.'l.t 5 |TH ,EIZII:ll OE-0F &

I-_\_-_*_

Centear [:Lat."L-:- ngl

Extension [: Lat'Lang)

MM

F|Ram L.'mds.'l.t 5 | TH ,EIIIIIIl IZIE I:IE

R [Landsar-s |mm |zo01-06-15.
Access to catalogue-systems and RNl [zo01-06-15
S RAT !L.‘i.nd.s.‘l.t'E | TH |£00l- |:|"|' U"i

direct ordering of data. With Eraw [Lendse-s [ 20010708

high-speed networks even the ]_*..F*EF*‘._'.f.L.;ﬁ%fi‘f_f:'_ET!%_.ei'fﬂ_l_'”if' >
data can be sent via the network! EENE= = - —

= [Document Dane. S % e B A |



W eb A ccess to GRID Services

He LV ¥e= fawsw [k L0 e

T T W T T T e e
ﬂ_.l.l T _Elf} Fﬂ.l.l‘h Wi - S=ch - Fwgdal ) (15 Tl Eil Disin
-F#-.l!_'!'ﬂ: i gm B vl s

Siwlema de Infarmagae para o Vigihenels « Gerlan da Tona Econamiza Eocluniva

gesa__ ___

GRID
Service
Layer
Broker

Server

Ex’rerna GRID

Server
Geographic
Information
June 2002 25 IV incontro di GARR-B






