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ESA missions embarking SAR instruments:
a lot of progress and change of perspective

| 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

1995 | | | | |
ERS-2 approved mission

2002
Envisat approved mission

i Status in Nov. 2005
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d-esa ERS-2 mission

O 16 vears of ERS-1/2 SAR data in the archive

0 ERS-2 will achieve 13 years in orbit in April 2008
= ERS-2 was designed for 3 years nominal lifetime !

O Ample hydrazine = ~ 50% left after 12 years

O Platform
=>» preventive measures are implemented on the power system to
compensate for ageing

O Instruments

=> all instruments work satisfactorily and provide useful data

= Good prospect to operate ERS-2 mission until 2011

»
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ERS-2 mission status

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.

Fast ERS-2 SAR
instrument tasking
= 13 hours
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ERS-2 station coverage
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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) %
N
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ESA missions embarking SAR instruments:
a lot of progress since last SEASAR workshop in January 2008

| 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

1995 | | | | | | |

ERS-2 approved 3-years extension
2002
Envisat envisaged 3-years extension
I
Eﬂls todaD Sentinel-1
ALOS (ESA 31 party mission)
| | | | |
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Exploitation of the synergy between ERS-2 and Envisat

= same ground track with

: : . ENVISAT
30 minutes time difference ASAR &%
ERS = (=
SAR s | v
¥ & || e
P N £ e

30 min

Image VV or HH

Image VV

Relation with Envisat:

 Mitigation of ASAR mode conflicts

* Operational complementarity

» Synergetic exploitation of 30 min. time difference
« Partial backup

European Space Agency
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Synergy ERS-2 / Envisat = exploiting SAR mode differences

Relation with Envisat: :

+ Mitigation of ASAR mode conflicts E

* Operational complementarity | A

* Synergetic exploitation of 30 min. time difference

ERS-2 (e.g. for INSAR) %
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ENVISAT mission: A;gtic-"zoo7

Hurricane
Katrina

Global air
pollution

a . 4 .- i
Prestige tanker. |
oil slick

Ehﬁsat : — 1 Envisat
-‘-,.ugg & mposium 1) 5 Symposium
alzburg (A) Q‘-\e“ Montreux (CH)
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Envisat satellite status - Overview

ission elements Current Expec?ed Comments
performances evolution
MERIS Excellent Excellent
AATSR Excellent Excellent
ASAR Good Fair Sub-system on redundant side
RA-2 Fair Good S-band failure (TBC)
MWR Good Good
DORIS Excellent Fair Instrument on redundant side
SCIAMACHY Excellent Good
MIPAS Good Fat | fodundant pan fourenty stopped)
GOMOS Fair Fair Instrument on redundant side
Service Module Excellent Excellent
eIl e Excellent Excellent
Bay
Hydrazine Excellent Fair then Bad | Main limiting factor of th
European Space Agency
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Hydrazine consumption: very good performances, but ...

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

90%

80% Very good performances (and improved INSAR baselines
thanks to new strategy implemented in 2007)

70%

00% Nov. 05 Today

50% (65 %) (45 %)

40%

\\\thimistic
- E | X
20%

Hydrazine available onboard

pica\

10%
worse case
OO/O T T T T T * T T
Mar-2002 Jul-2003 Nov-2004 Apr-2006 Aug-2007 Jan-2009 May-2010 %
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Envisat 3-years extension [2011-2013]: the context
2008 2009 2010 2011 2012 2013 2014
ERS-2 Envisat
Sentinel-1a
SAR ASAR Launch end 2011
Sentinel-1b
Risk of
data gap
MERIS Sentinel-3a
o AATSR & Launch early 2013
Need of
back-up
GOMOS Sentinel-4 ?
GOME SCIAMACHY . 0
MIPAS Sentinel-5 %
Scatt
ca MetOp
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- 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.

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

| 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
1995 | | | | | | |
ERS-2 approved 3-years extension
2002
Envisat envisaged 3-years extension
New orbital Sentinel-1
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.

European Space Agency
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ASAR High Rate Data Acquisition

(average minutes / orbit)

Acquisitions specifically
requested by
(paying) C2 or C1 users

Acquisitions
done as Background Mission
(user community consensus)

Average minutes / orbit

(~ 5500 km /
orbit)

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

Envisat ASAR use: some 18 minutes /orbit
(i.e. about 7200 km per orbit in average)

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

Background Regional Mission  Emergengy,
Archive built by specific

user acquisition requests

Defines planning of ASAR Cat. 2 Data acquisition
when there is no specific High 25%  confirmed to users
user acquisition request priority

Category 1

Acquisition priorities
defined by the
High Level Operation Plan

Archive built by BRM

Background Data acquisition
5 Reglog?ql I\I>IIIISS|0“ 75%  NOT confirmed
LS ( ) to any user group

priority (implemented with the aim

to minimize conflicts

SeaSAR’06 recommendations for ASAR with existing user requests)

Background Mission are implemented

L

ENVISAT ASAR archive N
%)
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T September 2007
Arctic sea ice extent
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EOLI Stand Alone (EOLI-SA): the ESA multimission EO data catalogue

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

g=esa
(DIEEanmect:
D on-line Ol‘del‘i ng c:.freg:l:::: lfe |'£ H o |".- &l I"" iy Userset L “Lr “4¢ J Havigate o Setfrea ) Footprints
: . |
} 8B o e ;
== #5 UTILINE LUNECUOns - x. ! i |
B- ¥ ENVISAT
O ¥4 ENVISAT ASAR
D a copy Of the & ASAR Global Monitoring
on-line inventory 8. A ST Ve MOe
&4 ASAR Image Mode
Can be downloaded Bl- ¥4 ASAR Alternating Polarisation

for off-line work

¥4 ASAR WWH Polarisation
¥4 ASAR HHAWY Polarisation

24 neaD Wido Swath

Query Modo:

U visualisation of Dato : :

quick-looks : B ]
~/ Date # Date and Time ~ Rect ¥ Cir

|E ¥l ASAR HHHVY Polarisation

From: el L0
Start
13-Mo-2005 *; - : EREEES E [2005-11-20 12:59:20.08 |

52005—11—21 0l:1z:10.01 |

1 I |ZO05-11-22 00:328: 1278
26-Nov-2005 :;.*3 172033 f1sarar B ARSI |2

12005—11—22 oo:29:57.75 |

el Step byrange v S |2005-11-22 01:46:47.56 |1

|2005-11-22 01:47:21_ 36
|E005-11-23 1¥:0&:L12.320 |

> B B vy @ T Y b B

)
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SAR products distribution

Archived data

Archived data availability period coverage
i Whole mission Worldwide
L On request since 2002 coverage
(CD-Rom or DVD-Rom) | Whole mission Within ERS
SRkl S since 1991 station masks
FTP distribution service for archived data, priority to emergency and Cat.2 requests
Near Real Time data /'”e
,'
NRT data availability period coverage /761'
I\/Ied\I/l\JIZ Zeso:]uh’tl:og (75 m) (i.e. processing of all data) Rolling archive Worldwide
[e.g. Wide Swath Mode image] of last 7days coverage
Product available
Global Monitoring (1000 m) 3 hours after acquisition
Envisat ASAR ~ Onrequest Few hours Worldwide
Full Resolution (12.5 m) (i.e. limited number, priority to after acq. coverage
[e.g. IMS, APS] emergency and Cat.2 requests)
ERS-2 SAR On request Few hours
Full Resolution (12.5 m) (i.e. limited number) after acqg. Southern Europe <
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Envisat ASAR

11 December 2007
Hebei Spirit tanker

oil pollution
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esa How to apply for data access within a Category 1 use framework

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)

e

A%mspans=uy | Principal Investigator »» " Ewaluator »» C-I-JFTBSDDI'Ident H Contact us
Data Access Results »+ Update / Report

ESA Data Policy . B Surface Towvards ™ Ground lagan
e 4= ~  movements high  mation

How to get data b = inBologna resalution induced by password

Open ADs o S (PoPlain, monitaring o lake level | [eow]
mEsEsEe e e RLELY) of coastal fluctustions

Previous ADs ] B letected by wind, in western

UpunE o reporing muttitemgporal weaves and U=a Ongoing Calls »»

DinSAR currents 2=
Results & News using SAR SMOS
Results imagery e ’

JERE-1 and B8

News . &7 Ground
Search L S i mavement
., f

B el so

ERS-1

g " rigks
Focus on Pl h L | idertified by for sea-ice |
Pl Training ~* Terrafirma monitaring

Category-1
Information

About this site

FAQ w2 . Registration
Related Links v o o

ESA EQ
Campaigrs

Frof. Dr. Richard Bamler 2007 ESA ENYISAT Aclvanced Training
SYMPpOosium Course on Land Remate
Senszing [Lizkbon, Portugsal,
2to 7 September 2007]

hain search

Third Party
Migsions
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&\; esa Category 1 use : fast registration or full proposal ?

N2_-Mavw-2007 UT 3 ' ] ) Contact us
Data Access

CCZER Products systematically available on Internet

How to get data

Open A0S il Free of chardge products

At Sl Fast registration required, with no deadline for submission. ESA Terms and Conditions 1o be signed.

- Fast Reqistration

Results & Hews

Resutts Products available on specific request

e (2.0, 2. specific instrument tasking, products not generated systematically, products not available on
e Internet) - Category 1 Project Proposal

Information

About this site Available at cost of reproduction (ENYIZAT, ERES and Third Party Missions)
ML Project propozal required, with no deadline far submizzion, to be evaluated by the Category-1 Scientific
e Advisary Group

=pecific restrictions to the use of data may apply for Third Party Missions
If accepted by ESA, Terms and Conditions to be signed

- —

Redgizter for the ESA Campaigns dats Cﬂ'lﬂpul’gn’

Products offered within an ESA Announcement of Opportunity (A0) L K --r-q.

Arailable following the specific rules set in the Main Text of the 40 (normally free of charge) "& —
Project propozal reguired, fitting objectives, restrictions and deadlines of the A0, to be evalusted by the & % ‘.'f v
ACQ Sciertific Advizory Group
If accepted by ESA, Terms and Conditions to be sigred Announcomant

Click the logo for information about open A0 of Opportunity

@ Copyright ES&

A
European Space Agency the
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Cat 1 Proposal for Mexican and German Science Use

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 (Pl), German Aerospace Center (DLR), German Remote Sensing Data Center (DFD), 82234
Wessling, Germany (michael.schmidt )

Dr. Glnter Strunz (Co-l), German Aerospace Center (DLR), German Remote Sensing Data Center (DFD), 82234
Wessling, Germany ( )

Dr. Rainer Ressl (Co-1), Commission on the Knowledge and Use of Biodiversity, CONABIO

Av. Liga Periferico-Insurgentes Sur 4903, Col. Parques del Pedregal, Tlalpan 14010 Mexico DF, México

( )

Team

Michael Schmidt, DLR-DFD, Germany, Achim Roth, DLR-DFD, Germany, Glinter 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

N
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Products systematically available on Internet

Products systematically generated and available via fast registration - release April 3 2007

Internet DDS Europe

Archived

== = Mission Sensor Product NRT and Recent NRT
E - = = - or Reprocessed
Earth Observation VST —
Principal Investigator Pl:l_l"-i_dl,_,* e —]
== — = ASAR i
7P I
WS —
£S5 Wz [
MER_RR__1P
ESA Data Poli VERFRR 2P
olicy f .
Products systematically available on Internet MER_RRC 2P
How to get data S LSS P T G
Open ADs =1 FeqISTraTIon required, wWith No deadine Tor submiszion. ExX [erms and Conditions to be signe VER FRS 1P
Previous ADS Click the logo for more information ::;Sr:?rzj’:-'.;:;:\'rerage] _
Update & Reporting Fast reqistration to get access to the data ld_: e ATS_NR__2P
ATS_AR__2P
Resulis 2 News 2 TS WET 27 I
Resuits Products available on specific request > :‘;—EDD—:: [ ]
News (e.q. i.e specific instrument tasking, products not generated systematically, products not availablg = Alimeter "AZ GDR 2P
Search Iotennet) w RAZ_MWS_2P
RAZ_WWV 2P
Focus on Pl Availzble at cost of reproduction (ERYISAT, ERS and Third Party Mizsions) | LS
Pl Training Project proposal required, vwith no deadline for submission, to be evaluated by the Category-1 Scig SCI_NL__2P - n-‘
Addvizory Group SCI_OL__2P \ esa-\
Information Specific restrictions to the use of data may apgly for Third Party Mizsions WIP_NL__1P “-,-_”eop »
F If accepted by ESA, Terms and Conditions to be signed Atm. Chemistry [MIP_NIL_ 25 -
About this site 2 - 7
Click the logo for more information [
FAQ d —
; Subit & full progoss e ——
Related Links Subimit & full propozal Upda‘ el
_RR_ I
il DOR_DOP_1P I
Products from ESA Airhome Campaigns EORE g:—:g:—ii ]
: ; - 3 _VOR I
Data acguired by ESA airborne campaigns inside and outside Europe. AR ]
Resulting datasets, available on Internet or media, can be accessed by redistering & request to ES| SAR SW WA ]
Click the logo for mare information W o GOME, LVL13
1l [GOME, LvL21
Redister for the ESA Campaions data [TT] ALTIMETER  JALT.URA [ ]
B OREFRC
Products offered within an ESA Announcement of Opportunity {A0) Chris, HRC ~ [PROBACHRIS. 1A ]
i i . ; i e .
Lvailable follovving the specific rules set in the Main Text of the AO (normally free of charge) e :REE?;:RTVQCPR
Project proposal reguired, fitting objectives, restrictions and deadines of the A0, to be evalusted M (Landsat O EOlC EéD
AT Sciertific Advizary Group E JECC trompsat 1) e L2V1 -
If accepted by ESA, Terms and Conditions to be signed o ﬁ?s, MAESTRO ACE-FTS-L2V2 5
Click the logo for information about open A0 = (ACE-Scisat) ACEiMAEisTRO. —
MODIS OO TR Tovel s
Sonvinds  JOSCATT Level 2 ~
(QuikSCAT)  [QSCATT Level 2B
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Products systematically available on Internet: example with Envisat

pps <

DDS <

DDS <

X

NP

Envisat NRT & recent data availability Period coverage
- MERIS Red. Resolution (1200 m) Systematic
ASAR Medium Resolution (75 m) (i.e. processing
ASAR Global Monitoring (1000 m) otral daiiz) Rolling archive Worldwide
- AATSR of last 7days coverage
) Product available within 3
Altimetry hours
' SCTAMACHY, GOMOS from acquisition (95%) —" regis J
MERIS Full Resolution (300 m) ) Rolling archive
Systematic Europe coverage
Europe coverage of last 20 days
MERIS Full Resolution (300 m) Few hours A,CC N,«:A;,‘,m o
. . On request : L ins_"Y" Proposa| J
\ASAR High Resolution (12.5 m) after acquisition e
Envisat archived data availability period coverage
MERIS Red. Resolution (1200 m) Svstemati J
: ystematic Whole mission T
Al (i.e. for each s Worldwide i
SCIAMACHY, MIPAS, GOMOS re-processing : coverage
mid-2002
of the data)
AATSR (end 2007)
. Whole mission )
MERIS Full Resolution (300 m) . Worldwide
) On request since -

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

European Space Agency
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New alternative way to access to EO data:
—> Grid Processing-on-Demand (G-POD)

» 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

Sundsy  Monday  Tuesday Wednesday Theustay  Friday  Saturday

NI
g R L RN A
1 AN 1 OO D 100 0
Lo [ OO AT AR | CONANAEA

s I O OO A A

on-line data archives

user triggers and controls from the innovative science
G-POD website its own processor duct
running on eogrid computers products
S
European Space Agency living P lag'gt
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Support for handling an

d processing EO data:
- ESA EO Toolboxes

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

(e.g. experimental Level 2 algorithms).

4 BEAT

Toolbox forantiljis and processing of EO/dafa .

Tool v3.7

Basic ENVISAT SAR:Toolbox

Tool v4.0.5

BASIGENVISAT Atmospheric Toolbox

Tool v4.2

The Basic Radar Altimetry Toolbox is a collection of tools and tutorial
documents designed fo facilitate the use of radar altimetry data.

" Thetoolbox s able o read most distributed radar altimetry data, from

ERS-1 & 2, Topex/Poseidon, Geosat Follow-on, Jason-1, Envisat, and
the future CryoSat missions, to perform some processing, data editing

... and statistics, and to visualise the results.

&P il

POLSARPRO
PSR o B e
8T Tool v3.0

POLSARPRO is a toolbox for the scientific exploitation of polarimetric
SAR data and a medium for high-level education in radar polarimetry
and polarimetric interferometry

European
e gt

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

ESA is committed to continue supporting SAR data exploitation:

v' ERS-2 mission extended until 2011

v Envisat mission extension until 2013 positively analysed and
positive decision expected

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

v Access for Mexican users by a number of proposals and the new
(recent) one especially related to the Antenna Chetumal

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

>
Antenna Chetumal §E\>

European Space Agency
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" eohelp @ esa.int '

http:l/www.ésa.int

http://earth.esa.int/ers <
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ASAR Image Mode Swath 6 polarization V¥

WARNING: The follawing plot shows the BRM planned acquisitions, Sorme acquisitions are sometirnes
cancelled due to conflicks with uzer planning requests, satellite resource availability and service

interruption,

b

+ go to ASAR BRM
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