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ESA missions embarking SAR instruments: 

a lot of progress and change of perspective 

Status in Nov. 2005

2007 2008 2009 2010 2011 2012 2013 2014

ERS-2 approved mission

approved mission

1995

2002

Envisat

2005 2006



� 16 years of ERS-1/2 SAR data in the archive

� ERS-2 will achieve 13 years in orbit in April 2008 

� ERS-2 was designed for 3 years nominal lifetime !

� Ample hydrazine � ~ 50% left after 12 years

� Platform

� preventive measures are implemented on the power system to 

compensate for ageing

� Instruments

� all instruments work satisfactorily and provide useful data

���� Good prospect to operate ERS-2 mission until 2011

ERS-2 mission



Life-limiting items (gyros & recorders) compensated through 

workaround solutions: 

o Network of SAR data 

acquisition stations provides 

a good coverage,

o SAR interferometry revived: 

zero-gyro data are being 

Doppler screened removing 

the attitude uncertainty.

ERS-2 mission status

Fast ERS-2 SAR 
instrument tasking 

���� 13 hours 

Fast ERS-2 SAR 
instrument tasking 

���� 13 hours 



ERS-2 station coverageERS-2 station coverage

Constraints:

Maximum 40 min uninterrupted transmission duration per orbit; tuning of dump strategy could 

allow to go to some 50 minutes (some passes within a cycle)



Status today

2007 2008 2009 2010 2011 2012 2013 2014

ERS-2

1995

2002

Envisat

2005 2006

envisaged 3-years extension

Sentinel-1

ALOS (ESA 3rd party mission)

approved 3-years extension

ESA missions embarking SAR instruments: 

a lot of progress since last SEASAR workshop in January 2008



Exploitation of the synergy between ERS-2 and Envisat

���� same ground track with 

30 minutes time difference

Relation with Envisat:
• Mitigation of ASAR mode conflicts 
• Operational complementarity
• Synergetic exploitation of 30 min. time difference
• Partial backup

Relation with Envisat:
• Mitigation of ASAR mode conflicts 
• Operational complementarity
• Synergetic exploitation of 30 min. time difference
• Partial backup



Synergy ERS-2 / Envisat � exploiting SAR mode differences

ERS-2 (e.g. for InSAR)

ASAR Wide Swath

(e.g. for oil slick 

monitoring)

Relation with Envisat:
• Mitigation of ASAR mode conflicts 
• Operational complementarity
• Synergetic exploitation of 30 min. time difference

Relation with Envisat:
• Mitigation of ASAR mode conflicts 
• Operational complementarity
• Synergetic exploitation of 30 min. time difference
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Envisat satellite status - OverviewEnvisat satellite status - Overview

ExcellentExcellent
Payload Equip. 

Bay

Mechanical degradation in non 
redundant part (currently stopped)

FairGoodMIPAS

Instrument on redundant sideFairFairGOMOS

ExcellentExcellentService Module

Sub-system on redundant sideFairGoodASAR

S-band failure (TBC)GoodFairRA-2

GoodGoodMWR

ExcellentExcellentMERIS

ExcellentExcellentAATSR

Main limiting factor of the missionFair then BadExcellentHydrazine

GoodExcellentSCIAMACHY

Instrument on redundant sideFairExcellentDORIS

Comments
Expected 
evolution

Current 
performances

Mission elements
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Hydrazine consumption: very good performances, but …

Current orbit control (+/- 1km) means about 35 kg / year

Very good performances (and improved InSAR baselines 
thanks to new strategy implemented in 2007) 

Very good performances (and improved InSAR baselines 
thanks to new strategy implemented in 2007) 

Today 
(45 %)



Sentinel-1a
Launch end 2011 

Sentinel-1b

Sentinel-3a
Launch early 2013 

Sentinel-3b

Sentinel-5 ?

Sentinel-4 ?

MetOp

2008 2009 2010 2011 2012 2013 2014

Risk of 
data gap

&

Need of 
back-up

Envisat 3-years extension [2011-2013]: the context

ASAR

Envisat 

MERIS

AATSR

Altimetry

GOMOS

MIPAS
SCIAMACHY

SAR

ERS-2

GOME

ATSR

Altimetry

Scatt



2007 2008 2009 2010 2011 2012 2013 2014

ERS-2

1995

2002

Envisat

2005 2006

envisaged 3-years extension

Sentinel-1

approved 3-years extension

New orbital 
parameters

The Envisat 3-years extension requests a modification of the orbital parameters 

in 2010 as the on-board hydrazine will be almost completely consumed by 2010.

The following criteria were used to find a solution for extending Envisat beyond 2010:

• to keep the current nominal mission for as long as possible (i.e. until 2010),

• to extend the mission well beyond 2010, 

• to ensure the continuity of the max. number of Envisat applications beyond 2010,

• to follow the mitigation rules for space debris risk at end of mission.



Worldwide acquisition thanks to on-board recorders 
and to ESA data relay satellite Artemis (60% of ASAR 
High Bit Rate data transmitted through Artemis).

Remaining acquisitions in Low Bit Rate: 
Global Monitoring Mode over land and sea ice, Wave Mode over oceans.

Envisat ASAR use: some 18 minutes /orbit 

(i.e. about 7200 km per orbit in average)

ASAR High Rate
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ASAR High Rate Data Acquisition 
(average minutes / orbit)

Acquisitions 
done as Background Mission
(user community consensus) 

(~ 5500 km / 
orbit)

Acquisitions specifically 
requested by 

(paying) C2 or C1 users 



Archive built by specific

user acquisition requests

Data acquisition 
confirmed to users25%

75%
Data acquisition
NOT confirmed 

to any user group

Archive built by BRM

Defines planning of ASAR 

when there is no specific
user acquisition request

The ASAR 
Background Regional Mission

Background 
Regional Mission

(BRM) 

(implemented with the aim 
to minimize conflicts 

with existing user requests)

ENVISAT ASAR archive

Category 1

Cat. 2

Emergency

Acquisition priorities 
defined by the 

High Level Operation Plan

High 
priority

Low 
priority

SeaSAR’06 recommendations for ASAR 
Background Mission are implemented

SeaSAR’06 recommendations for ASAR 
Background Mission are implemented



September 2005September 2006September 2007

Arctic sea ice extent Arctic sea ice extent 



EOLI Stand Alone (EOLI-SA): the ESA multimission EO data catalogue

both an on-line and off-line multimission EO data catalogue

� on-line ordering

� a copy of the 

on-line inventory 

can be downloaded 

for off-line work

� visualisation of 

quick-looks 



Near Real Time data 

Southern Europe 
Few hours 
after acq.

On request

(i.e. limited number)

ERS-2 SAR 
Full Resolution (12.5 m)

Worldwide 
coverage

Few hours 
after acq.

On request

(i.e. limited number, priority to 
emergency and Cat.2 requests)

Envisat ASAR 

Full Resolution (12.5 m)

[e.g. IMS, APS]

Worldwide 
coverage

Rolling archive 
of last 7days

Systematic

(i.e. processing of all data)

Product available 

3 hours after acquisition

Envisat ASAR

Medium Resolution (75 m)

[e.g. Wide Swath Mode image]

Global Monitoring (1000 m)

availability coverageperiodNRT data

Internet

Worldwide 
coverage

Whole mission 
since 2002On request

(CD-Rom or DVD-Rom)

Envisat ASAR 

Within ERS 
station masks

Whole mission 
since 1991

ERS-1/2 SAR 

availability coverageperiodArchived data

Archived data

FTP distribution service for archived data, priority to emergency and Cat.2 requests

SAR products distribution



Envisat ASAR WSM products 

are freely available in NRT

Envisat ASAR

11 December 2007

Hebei Spirit tanker 

oil pollution

Seoul 



http://eopi.esa.inthttp://eopi.esa.int

Application for Category 1 use data access can be submitted to ESA at any time

using the ESA Earth Observation Principal Investigator portal (http://eopi.esa.int)

How to apply for data access within a Category 1 use frameworkHow to apply for data access within a Category 1 use framework



���� Fast Registration

���� Category 1 Project Proposal

Category 1 use : fast registration or full proposal ?Category 1 use : fast registration or full proposal ?



Title of Proposal

“Mapping flooded areas, assessing biomass quantity in dry forests and shrublands

and detecting deforestation using C-Band SAR imagery of the sensors ERS-2 and 

ASAR in Mexico and Central America“

Investigators

Dr. Michael Schmidt (PI), German Aerospace Center (DLR), German Remote Sensing Data Center (DFD), 82234 
Wessling, Germany (michael.schmidt@dlr.de) 

Dr. Günter Strunz (Co-I), German Aerospace Center (DLR), German Remote Sensing Data Center (DFD), 82234 

Wessling, Germany (guenter.strunz@dlr.de) 

Dr. Rainer Ressl (Co-I), Commission on the Knowledge and Use of Biodiversity,  CONABIO
Av. Liga Periferico-Insurgentes Sur 4903, Col. Parques del Pedregal, Tlalpan 14010 Mexico DF, México 

(Rainer.Ressl@conabio.gob.mx) 

Team
Michael Schmidt, DLR-DFD, Germany, Achim Roth, DLR-DFD, Germany, Günter Strunz, DLR-DFD, Germany, 
Manfred Keil, DLR, DFD, Germany, Thilo Wehrmann, DLR-DFD, Germany, Rainer Ressl, Conabio, Mexico,  Oscar 
Cepeda Ramos, Cenapred, Mexico, Roberto Quaas Weppen, Cenapred, Mexico

Cat 1 Proposal for Mexican and German Science Use 



Products systematically available on InternetProducts systematically available on Internet

Updated list available at : http://eopi.esa.int



Worldwide 

coverage

Whole mission 

since 

mid-2002

Systematic

(i.e. for each 

re-processing 

of the data)

MERIS Red. Resolution (1200 m)

Altimetry

SCIAMACHY, MIPAS, GOMOS

AATSR (end 2007)

On request

availability

Worldwide 

coverage

Whole mission 

since 

mid-2002

MERIS Full Resolution (300 m)

ASAR High Rate

coverageperiodEnvisat archived data

Europe coverage
Rolling archive 

of last 20 days
Systematic

MERIS Full Resolution (300 m)

Europe coverage

Worldwide 

coverage

Rolling archive 

of last 7days

Systematic

(i.e. processing 

of all data)

Product available within 3 

hours 

from acquisition (95%)

MERIS Red. Resolution (1200 m)

ASAR Medium Resolution (75 m)

ASAR Global Monitoring (1000 m)

AATSR

Altimetry 

SCIAMACHY, GOMOS

On request

availability

According to 

instrument 

planning

Few hours 

after acquisition

MERIS Full Resolution (300 m)

ASAR High Resolution (12.5 m)

coveragePeriodEnvisat NRT & recent data

Internet

Internet

DDS

DDS

DDS

Data from ESA ERS and Third Party Missions are also available on Internet

Products systematically available on Internet: example with EnvisatProducts systematically available on Internet: example with Envisat

Fast registration
Fast registration

Fast registration
Fast registration

Full proposal
Full proposal

Full proposal
Full proposal



on-line data archives

user triggers and controls from the 
G-POD website its own processor 
running on eogrid computers

innovative science 
products

• Promote the development of new algorithms requiring large data and computing 

resources: “bring the user’s algorithms to the data”

• Build network of competences, promote e-collaboration and sharing of tools, easier 

transition from science algorithms to new user products …

• 10 projects selected in mid-2006

• Applications received at http://eopi.esa.int

New alternative way to access to EO data:

� Grid Processing-on-Demand (G-POD) 



The toolboxes (Open Source tools) facilitate the handling and exploitation of EO data 

(e.g. experimental Level 2 algorithms).

http://earth.esa.int/resources/softwaretools/

Support for handling and processing EO data:

� ESA EO Toolboxes



Conclusions

ESA is committed to continue supporting SAR data exploitation:

� ERS-2 mission extended until 2011

� Envisat mission extension until 2013 positively analysed and 

positive decision expected

� Overall 16 years C-band SAR data archive (ERS-1/ERS-2/Envisat)

� Access for Mexican users by a number of proposals and the new

(recent) one especially related to the Antenna Chetumal

� Future development: possibility of setting up a NRT-service with 

Antenna Chetumal



http://envisat.esa.int

eohelp @ esa.int
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http://earth.esa.int/ers
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