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This presentation
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Community!!
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The Earth Observation scenario

v  Wide distributed System A decentralized ground
. . segment
environment: didy,
mu lti -S ate l li tes Flight Operations Control Centre (FOCC) at ESAJESOC 0y
. PO o Payload Data Control Centre (PDCC) at ESAIESRIN
m U ltl -faCl ll t] eS NRT Processing Stations (PDHS) at ESRIN and Kiruna
- Off-Line Processing and Archiving Centres (PAC) in 7 European countries
v Large user community
multi-discipline | B —
i 1 i : UK-PAC s-PACE - |
research, institutional, commercial o sz
C F-PAC a@Focc
and operational e < Sbpac
Large international partnership s <

I-PAC
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GMES - the European initiative

Global Monitoring for Environment and Security
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Solutions \\ W |/

managemenf Gover'nments, EU
International Organisations
Regulatory Bodies

http://lwww.gmes.info Industry
General Public
esa LD = __ GGF 14, Chicago, June 27-30, 2005



GMES Marine & coastal overall architecture

EMSA EU DGs EEA Int'| conventions secretariats
OSPAR, Helsinki, MAP

Coastal
Coast Port Environment environment Health & safety Food/ fisheries
guards authorities managers agencies agencies agencies
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GEOSS - the wider view

Global Earth Observation System of Systems

INTEGRATED
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GEOSS: The Global Earth Observation
Interoperability Framework

A distributed system of

systems

v Improves coordination of
strategies and observation
systems

v Links all platforms: in situ,
aircraft, and satellite networks

v ldentifies gaps in our global
capacity T
v Facilitates exchange of data and ™=
information

v Improves decision-makers’
abilities to address pressing
policy issues
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Example of GEOSS interoperability plans

> GEOSS implementation plan

facilitate the development and availability of data,
metadata and products (incl. base maps and common
socio-economic data)

facilitate improved related data management
approaches encompassing a broad perspective of the
earth observation data life cycle, from input through
data acquisition through processing and archiving, until
dissemination of data and related products.
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The role of CEOS

Committee on Earth Observation Satellites

v CEOS:
+ Established by Space Agencies

» Some 20 years ago

» Involving large International Earth Science programmes as
users

v CEOS WGISS:

+~ Working Group on Information Systems and Services
» Active on Interoperability, GRID, Standards, Applications ...
» Task Teams members work together on the common issues

- Example of interoperability activities
» GCMD - Global Change Master Directory

» CIP - Catalogue Interoperability ProtocolC E S
» Open GIS Standards and WEB Services _

Committee on Earth Observation Satellites
Working Group on Information Systems and Services
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ENVISAT: the most complex civil satellite
for monitoring the state of our planet

AATSR * Dimensions
MIPAS Launch configuration:
length 10.5 m
MERIS il envelope diameter 4.6 m
W In-Orbit configuration:
Ka-band 26m x 10m x 5m
Antenna
GOMOS * Mass
. DORIS Total satellite 8140 Kg
_"" Payload 2050 Kg
RA-2 Antenna — ‘{ X-band
] Antenna  « Power

TX » Solar array power:

6.5 kW (EOL)
_ N ia Average power demand:
= __ T . T L ASAR Sun Eclipse
S . Antenna (watts)  (watts)
. Payload 1700 1750
Satellite 3275 2870
 Orbit
800 km, sun synchronous 10:00
hours local

GGF 14, Chicago, June 27-30, 2005



Global mean sea level [mm)]
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Envisat & Global Climate Change
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1 Linear trend = 3.29 mm/yr
1 Annual (2.85 mm) removed

Linear trend = 3.13 mm/yr
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Altimetry measurements
Trend +3 mm/yr

Courtesy of Remko Scharroo,
NOAA,US
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Lotitude

Sea Surface temperature rise

AATSR Dual SST Mar 2003

ATSR/AATSR measurements
Trend 0.13+0.03°C/decade

Courtesy of David Llewellyn Jones, Univ. Leicester, UK
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EnVISat & lce-Sea Ice in Antarctica

p— e Envisat Radar monitoring Antarctica Ice
E“Y'sa!.‘ASAR c R N and Sea-Ice extent (April-to June 2004)

ice tongue
piece
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EnVISat ldentlfles blind Tectomc Faults
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The Breathing of ETNA

ERS SAR images spanning the period
1992-2000 have been used to
reconstruct the line of sight
deformations of Etna.

Inflation and deflation episodes are
shown by changes in the color scale.

Work performed under
ESA Category-1 project 1127

[ ————
PI Paul Lundgren JPL,USA P rsedseeneen

Col Riccardo Lanari CNR Napoli, Italy

1952 v 2001
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Envisat observations of Hurricane Fra

ASAR observes ocean
roughness

MERIS cloud view

AATSR Sea surface and |
cloud temperature ;

MERIS derived cloud
top pressure

Wind speed from
ASAR

RA2 used in models to
derive heat potential

F'rapa.rad by Gustawve Goniand Joaquin Trinanes [NOAA.AGJILj L] P el
1 T ’ 1
80"'W ?D’W 80°W 50°W
Tropical Cyclone Heat Potential (KJ cm2) on AUG 27, 2004
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Outline

v GMES, GEOQOSS, ESA and the Earth Science
community

v Earth Science Applications & requirements
v Grid Developments & Activities
v Conclusions & Future Work
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Earth Science Issues & general requirements

v Global, regional, local applications
Alternative use of the data at different resolution

v Large historical distributed archives
Long term data and knowledge preservation issues

v Near real time access to data
For processing, value adding and dissemination

v Integration with models to provide forecast
Data assimilation

v Need to integrate different data sources
Standardisation, Virtual Organisation, ...

\\§\§§ esa GGF 14, Chicago, June 27-30, 2005
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Earth Science & emerging technologies

v GRID has large potential

Common environment for data access and processing (Move
algorithms to data)

Integration of user tools - dynamically create high level products
Ease reprocessing of large historical archives (e.g. ENVISAT)
e-collaboration environment

Allow more complex applications (data assimilation, fusion/mining,
modelling ... )

Support for industry and SME competitiveness

v Earth Science Research e-infrastructure
Across national centres and facilities (thematic)

new cooperation paradigm for science application (European
Research Area)

v When?

Step-wise approach, need stability, security, ...
Build confidence in operational people
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CGRE EGEE Earth Science Community

Earth Observations by
Satellite

Seismology Hydrology

Climate

Geosciences

Meteorology, Pollution...

Mars upper atmosphere.....

GGF 14, Chicago, June 27-30, 2005
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CGRE EGEE Earth Science Community

v Earth Science Research Virtual Organization
v 0Ongoing since 2000 in Eu-DataGrid

v Large experience gathered on gridification &
deployment of Grid applications

v Requirements gathering, middleware testing and
feedback

To science community
To middleware & infrastructure developers

v 0Ongoing dissemination to new ES communities
Increasing Grid awareness and usage needed for critical mass
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ee Community Specific EGEE Requirements

Secure and controlled access to data and metadata: on
going with gLite
Filtered access to license server

Natural risk for prediction and analysis nheeds many
CPUs (>100) without reservation.

MPI: many simulation and model need MPI
Accounting

Web service: on going with gLite
Difficulty to add resources to EGEE

Different platform : Sun Grid Engine batch queue
system

s esa GGF 14, Chicago, June 27-30, 2005
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Q‘D Diligent DILIGENT: Digital Library on GRID

v Digital Library (DL) technology
v A DL is seen as a bunch of functions and services,

including storage, discovery, retrieval, and

conservation of data.
v DLs are seen as an essential element for
communication and collaboration among scientists

and disciplines:
» data management, info retrieval, library sciences,

» info systems, the web,
» human-computer interaction...

GGF 14, Chicago, June 27-30, 2005
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€) o

ﬁs have collections which

e are large, and persist over time, are well organised and
manaﬁi contain many formats, contain digital objects

ent Present DL limits and examples

(’JO

e Most DLs however,

erun in a single organisation,

e handling textua lmlted multlmedla documents
e Examples

Cannesling
Earlh
Ehl!nrltlnn

cago, June 27-30, 2005



€)iligent DILIGENT:
-— - an opportunity for Earth Science

v DILIGENT intends to develop the DL environment over a
GRID infrastructure

v At present many efforts have been made in providing Earth
System related material (satellite products, forecast
models, specific applications and tools) to a wide range of
users. Earth System related digital libraries as Alexandria
and DLESE are already in operation, as well as several
applications and tools able to process Earth Observation
data or to provide e-learning facilities

v What these systems still lack are:
the availability of the computing power of a Grid
workspaces where users can put/publish their work results (i.e.
retrievals from searches, ad-hoc processing, reports)
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€E)pi ligent One DILIGENT User Community:
Implementing Environmental Conventions
v The 21 Coastal States of the Mediterranean Sea and EU

v Ministries of Environment and selected European coast-
guard offices;

v ITOPF, International Tanker Owners Pollution Fed. Ltd.
and MOIG, Mediterranean Oil Industry Group;

v ICRAM, Central Institute for scientific and technological
Research Applied to the Sea

4 N S/ R A 1\ 1
i WWF #%% "\‘ jIIs:tgl;:J Centrale
v REMPEC \"'J.}"*“"Hd‘f .1':"':! pfr la Rilcer;a scientifica
v UNESCO-I0C | | ’ —a
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&) pilicent ESA & the Environmental
\ 4 =

Important stakeholder of GMES
are the International
Environmental Organisations

v' ESA supports:

World Heritage Convention; ; -
Ramsar Convention on Wetlands; i
UNCCD (desertification) S o
UNFCCC (forest, global change) Dioud] ]

Barcelona Conv%gtion (Med sea)

SA contributes to events:

World Summit, Johannesburg, SA, Mer Bleus[canson]
2002; 4

v

Sm S SR AKX
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v" COP 8 of the UNFCCC, New Delhi, -

India, 2002;

v" COP 8 of the Ramsar Convention, jz
Valencia, Spain, 2002; *”'
¢
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User community tasks:

v Environmental Impact
Assessment Studies
» coastal environmental protection ...

v Reporting-activities

» Periodical review of status (countries), Oil
and chemical pollution, accidents at sea .

v Adoption and formulation of Med Sea
protocols
~ Sharing objectives

+ Definition of common standards,
dissemination

DILIGENT challenges:

v How to support this community &=+
\\ :
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Outline

v GMES, GEOQOSS, ESA and the Earth Science
community

v Earth Science Applications & requirements
v Grid Developments Activities for Earth Sciences
v Conclusions & Future Work
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e ee Earth Science in EGEE / LCG

v Building on EU-Datagrid experiences & infrastructure

v ESR Virtual Organization (Earth Science Research)
30 persons from Science & Industry in 8 countries
1,153 CPUS distributed in 12 sites

v Earth Observation: validation of the whole dataset (time
and space) and several algorithms

v Seismology and Hydrology: possibility to fulfill in real or
quasi real time the Civil Society requests.

v Seismology: example of prediction on alert

v Geocluster: initiative R&D de la Compagnie Générale de
Geophysique - nearly completely ported

v Success rate (90-100%) - cf Earth Observation
v Interactive Collaboration of the teams around a project

\&K\\\*—? esa GGF 14, Chicago, June 27-30, 2005
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ESA Portal for Earth Science Grid Services

v Job selection, chaining, launching and live status

v Direct result visualization in WMS (using open
Sou rce qUiCkWMS Client) GRID on-Demand:: - Mozilla Firefox

File Edit Wew Go Bookmarks Tools Help

v J Oi n p ersona l d at a f (o) ld er @© 0 (E) 00 (@) Ohepfjgiserver.estin.csaint:181 aridjservice task.main. asp
WwebMail Log-In +1GRID on-Demand::

I_ |MoDIs TERRA = "
QOOORE oo mmmma &&%

11GRID on-Demand::

&

-2 e
User: Padro Last Updated: 1§-February-2004
Logout 3
Gy e Name: Africa -
Ehiices PI% E!{} Grids ID: 316(5_10862T0534091613395T71631616224E8)
My falder 3 Both = ) .
Products - I e B % Scle.nca Grid
Storage Elerment 3 Selet_ ekt B e sais COM The current task has 4 jobs running and 2 jobs already
X ¥ Start Date Logout Y % Mot Submitted completed. There are still 5 jobs waiting for their dependencies,
=t 3 L, T Services v =
MERIS Masaic R il 2 [ el |2°°3 :l' -Imamh My folder . = €09 submitted
PRSCOM — | e R R ! -
MERIS Vagetation | T ) . —— Starage Elernent v
(MGYI-IRC) : = - ' - [2003 2] [march EE 5 &) Consluded

S : Meriz band
Beminzbation caombination : Asia 1st June...

Control Panel v Catalogue Results (MUIS-C} Europe Mosaic v Asia 30th May
Fun Query , ATE_TO&_1POLRA20030301_071706_0000GZ20201 4_001 63_05227_027a SEsia (May 1...
ATS_TOS_1POLRAZ0030301_D85742_N000E2202014_00164_05228_02] S5 control Panel 3

ATS_TOA_1POLRA20030301 _103615_0000§2202014_00165_05229_02] LI . Envisat Header Info E...
ATS_TOM 1POLRAIINGIS01 190346 000059132014 00170_05234 037 | Description: .

Mediterranean 2003 Ma
Grid: IOperationaI Grid

Clean Session :ITrue )

Cell Size: |1.111?4 krm

% Operational Grid

MODZ26L2 A2003060.2030 041 2003341032629 helf
MODZ2EL2 A2003080 2035 041 2003341032629 helf
MODZEL2 A2003060 2205 041 2003341032835 helf =l © Copyright European Space

| Query || Delete |

http://eoportal.esrin.esa.int

opyright European S5pace Agency

Save Task
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Chlorophyll BEAM processing on ESA GRID

July 2004

oot 002 003 005 0,10 020 030 ﬂﬁb 1,00 200 3.00 500 10.0 JUIY
Chiorophyll a Conceniration lay Monday Tuesday ‘Wednesday Thrusday Friday Saturday
migdm* . oh 1zh ©h 12h oh 12Zh oOh 12zh oh 1zh oh 12k  oOh
R I T MMM
27-3
178.92 6b in 1828 files
Output Files: SO 11 R
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MERIS MGVI: support to new science

Collaboration with JRC for
=“the implementation of

their Time Composite

Algorithm for MERIS FAPAR
- products (MGVI) on a Global
.. scale and in the ESA

' “environment

T e

high

MERIS Global Vegetation Index

e : e - ' Jar
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GRID Support to MERIS Level 3 reprocessing

v Near-Real Time and Systematic
production of Level 3

~ Algal1, Aerosol Optical Thickness,
Water
Vapour and reflectance

v~ Reprocess 2002-2005
v Study of additional L-3 products

=
23
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ﬁfﬂﬁﬂﬂ?ﬂéﬁ& ESA e-collaboration environment
i, based on “The VOICE” project

v e-collaboration platform - interoperability at 3 levels:
Communication layer
Infrastructure for sharing of data/tools
Collaboration at application environment

v Based on Virtual Organisation for:
the science and /or the industry communities

v Technologies of interests:
The Internet and improved communication
Sensor Web, Wireless Technologies, Web-Services, Grid
Semantic Technologies and Ontologies
Workflow Management Technologies
Virtual Reality or Augmented Reality
Standards (eg OGC, W3() ... and more

GGF 14, Chicago, June 27-30, 2005
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T ke Example of e-collaboration
’ GMES Prototype multi-tiered Architecture
- To ordar Terrafirma products or register intarast in new araas click on the country flags: ="
" =]
e R
0 =]
[t Cl
= a4
5 - o
: : rowser
Client Tier ;': ::
e sk
——————————————————————— = ot
. - -]
/U\ Web Tier GMES prototype ;:3 . :
— Web Application i o
()
> =
e
Bl T E e — — i R - — _—
9 Security Other
+—J GMES Environment
e WMS WFS Busingss services
o ~(Eelie Email _ _
Pal service Service Tier
Lk
[s!
¢
\LIV 5 3 Persistence
Map GIS Data Tier
Data Layers slelogll metadata



Outline

v GMES, GEOQOSS, ESA and the Earth Science
community

v Earth Science Applications & requirements
v Grid Developments Activities fro Earth Sciences
v Conclusions & Future Work
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e ee Perspectives & Added Values

v EGEE is a truly Global infrastructure reaching beyond
Europe

v EGEE working groups benefit from a large international
collaboration effort

v Several successful applications have shown that EGEE
testbed works

v The high success rate of LCG2 has increased confidence
and more applications are being ported on EGEE

v New glLite middleware is expected to provide ES users
with vital functionalities that were missing in LCG2
migration to glLite : critical to ensure stability and continuity for
the production testbed
v Continued support of EGEE needed to ensure ESR users &
applications will increase in future
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ee New Applications to be ported

Direct Monte Carlo simulation of non thermal sources of
hot oxygen in the upper atmosphere of Mars (IPSL): long
job (48-60h)

Data mining on meteorological data NCEP

Space Physics Interactive Data Resource (SPIDR)

Institute of Computational Mathematics and Mathematical
Geophysics Russian Academy of Sciences, Novosibirsk :
projet nwo-grid

Large scale air pollution model on EGEE, for evaluation of
the concentrations of a large variety of chemical species,
responsible for the air pollution

ﬁSgE)M(HEP) under study for earth and planet atmosphere

Earthcare : simulation of physical radiative transfer from
satellite observations
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