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10:00-10:20

10:20-10:40
10:40-10:55
10:55-11:10
11:10-11:30
11:30-11:50

11:50-13:20

Evropean Space Agency
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Agenda a.m.

H. Laur (ESA)

P. Regner (ESA)

B. Arnone (NRL)
S. Delwart (ESA)

S. Delwart

S. Delwart

ENVISAT/MERIS mission status, access to MERIS data
and distribution policy

Discussion

Examples of the use of MERIS data in marine & land
applications

Examples of MERIS data use for U.S. applications
MERIS instrument overview

Instrument characterization overview

Discussion

Coffee break

Instrument calibration methods and results

Discussion

Lunch break

MERIS US Workshop, Silver Spring, July 14th, 2008
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Agenda p.m.
13:20-13:50 L. Bourg (ACRI) Level 1 processing
13:50-14:10 Discussion
14:10-14:30 S. Delwart Vicarious calibration methods and results
14:30-14:50 Discussion
14:50-15:10 L. Bourg Overview Level 2 products
15:10-15:25 Coffee break
15:25-16:25 L. Bourg Level 2 processing
16:25-17:10 Discussion
17:10-17:25 P. Regner BEAM Toolbox
17:25-17:40 H. Laur Plans and status of the OLCI onboard GMES Sentinel-3
17:40-18:00 Discussion
Ny
X
.. the
Age:cfzz:‘r'ibip :;:oﬁg::;{ MERIS US Workshop, Silver Spring, July 14, 2008 l’vmg Planef



MERIS US Workshop, July 14th, 2008, Washington (USA)
g-esa

ENVISAT / MERIS mission status,
access to MERIS data and distribution policy

Henri LAUR
Envisat Mission Manager
& Head of EO Missions Management Office
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ESA: the European Space Agency ENVISAT

The purpose of ESA: R i 4
An inter-governmental organisation with a mission Ay

to provide and promote - for exclusively peaceful y ,_" A ~
purposes - the exploitation of: ) / - £

» Space science, research & technology £ %f
» Space applications

- Cologne, Germany
ropean Astronaut Centre

ESTEC - Noordwijk, the Netherlands
Satellite development centre

: N . ESRIN - Frascati, Italy
HEADQUARTERS - Paris, France - Earth Observation centre

Director General’s office and general administratio < . ESOC - Darmstadt, Germany
' European Space Operations Centre

ESAC - Villafranca, Spain
European Space Astronomy Centre

N

.. the
European Space Agency MERIS US Workshop, Silver Spring, July 14th, 2008 [lvmg Planet
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&&;@ cSa EO missions handled by ESA :
= ENVISAT .

1990 2000 2010
EOSAT
Generation  —— g Th!VIEI:‘EOSA'I: Meteo
1, -2, -3 ird Generation ;, . operation
with EUMETSAT
METOP-1, -2, -3
e Cryosat (2) (Polar Ice Monitoring) Science
(Gravity and O
> GOCE Gouaton Bxporer) 1, porrer
—> SMOS (Soil moisture) understand the
i~ SWARM
- EarthCARE
ENVISAT -
Applications
Sentinel satellites Services
& to initiate long
National missions (e.g. SPOT, term monitoring
Pleiades, TerraSAR, Cosmo-Skymed, ...) systems and
services
and Third-Party Missions: European access to non-ESA missions

Evropean Space Agency
Agence spatiale evropéenne

ALOS, SPOT-4, Landsat, Kompsat-2, SeaWIFS, MODIS ..

MERIS US Workshop, Silver Spring, July 14th, 2008
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ENVISAT
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Q Launch by ESA ARIANE 5 Q Injection on
on March 1st, 2002 perfect orbit
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Evropean Space Agency
Agence spatiale evropéenne

MERIS US Workshop,

AATSR  « Dimensions

Launch configuration:

length 10.5 m

envelope diameter 4.6 m
In-Orbit configuration:

26m x 10m x 5m

SCIAMACHY
MWR

Ka-band
Antenna

* Mass
Total satellite 8140 Kg
Payload 2050 Kg

DORIS

X-band
Antenna Power
Solar array power:
6.5 kW (EOL)
Average power demand:
o Sun Eclipse
(watts) (watts)
Payload 1700 1750
Satellite 3275 2870
* Orbit

800 km as ERS, sun synchronous
10:00, i.e. 30 minutes before ERS-2

Living Planet

Silver Spring, July 14th, 2008
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ENVISAT: 10 ways to monitor the Earth
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Michelson Interferometric Passive
Atmospheric Sounder

MIPAS

MERIS

Medium Resolution
Imaging Spectrometer

GOMOS
Global Ozone Monitoring
by Occultation of Stars

[
RA-2 Antenna /
2 '-_~

» 8

Radar Altimeter <
N

&

Evropean Space Agency
Agence spatiale evropéenne

AATSR Advanced Along Track Scanning Radiometer

Scanning Imaging Absorption Spectrometer

SCIAMACHY

for Atmospheric Cartography

MWR Microwave Radiometer

Ka-band

——» to Data Relay Satellite Artemis
Antenna

DORIS Doppler Orbitography and Radio-positioning

Integrated by Satellite

X-band {5 Ground Stations

MERIS US Workshop, Silver Spring, July 14th, 2008

Antenna

Advanced Synthetic Aperture Radar
Antenna

 Launch
1st March 2002
* Orbit
800 km, sun synchronous
10:00 am, i.e. 30 minutes before ERS-2 w
Sy

Living Plag’gt




\\&g esa MERIS instrument status EN(S:?/,!,,TM,,

Status:
 Very stable and excellent performance since launch.
* Full redundancy available.

- Calibration diffuser degrading as expected.

Risks and evolution:

* Very smooth ageing

* With the current ageing rate the required radiometric accuracy
of the on-board diffusers can be maintained until 2013

@
European Space Agency the

- - th e o
Agence spatiale evropéenne MERIS US Workshop, Silver Spring, July 14", 2008 l’vmg Planef
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Yellowstone caldera accelerated uplift: up to 7 cm / year

Science, 9 Nov. 2007: “ Accelerated Uplift and Magmatic Intrusion of the Yellowstone Caldera,
2004 to 2006”7, Wu-Lung Chang, et al., Univ. of Utah (ESA Cat-1 project #2765)
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September 2007

Arctic sea ice extent

Russia

Arctic Sea:

Fast decrease
of sea ice extent

Mosaic of ASAR images
(10-days)

European Space Agency MERIS US Workshop, Silver Spring, July 14th, 2008 living Planet
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_ ERS ENVISAT..

15 years of radar altimetry
A N A

2 1 M
Ne——

.

_— -

N
o kERS-1 | ERS-2 | Envisat

S %1992 - 2007
.9 X
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| I !

20 ~15 10 -5 0 5 10 15 20

Mean sea level rise

This is one of the Essential Climate Variables (ECV) %
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Some Envisat results
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SCIAMACHY mean tropospheric NO, 2006
—3‘.1

-150 -120 -90

NO, concentration
increase by 50%
over China
(during last 8 years)

A. Richter, J. Burrows,
Nature, Sept. 2005

Evropean Space Agency
Agence spatiale evropéenne
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KNMI/IASB/ESA

0 S0 120 150

Tropospheric NO, above Eastern China
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NO, Voscal Colum

MERIS US Workshop, Silver Spring, July 14th, 2008
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ENVISAT i ing inst t
Synergy between imaging instruments ENVISAT
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= Wind field
. (derived
|\ from ASAR)
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ENVISAT. .

Envisat
28j§ugust 2005

+Cloud Top"
. Pressuré .
(derived
from MERIS)
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Next MERIS workshop: Sept. 08, Frascati

g=esa

2Ne MERIS/(AJATSR USER WORKSHOP
22 26" September 2008 ESA/ESHN Fresati (Rome) hay |

Objectives:
* Present latest results and status of research and development projects

» Update MERIS/AATSR users on instrument performance and product quality

* Formulate recommendations for improved data access and utilization, algorithms,
user tools

* Foster collaboration between MERIS and AATSR research groups
* Inform users on the current status of the GMES Sentinel 3 mission
* 105 oral presentations, 75 Posters

Registration at: http://earth.esa.int/meris_aatsr_2008 :@
N
.. the
Ageni':erg”::;,i':rlip :;:oﬁg::;{ MERIS US Workshop, Silver Spring, July 14, 2008 l’ vmg Plane i



Next MERIS workshop: Sept. 08, Frascati
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cesa 22 — 26 September 2008
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Evropean Space Agency
Agence spatiale evropéenne

2nd MERIS - (A)ATSR

Momday 72 Twsdday 23 Weodnesday 24
Bulhing 14 Buthiag 13 Moypedlan Babdng 14
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: Dwcuseon 0 Descussion 20 Cloudn
100113 oﬁnmc
TS0 AATSHvAmon MIIIS ocosn AATSR et
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Jomes 1 .
13101540 Owcusson 30  Descumaion XY Dwcunson X7
$3 401000 Jiiint it ooty (ooct beved
14 401600 (RN MEISS ocoan Tosls & Services
wibdaton 1 & comnnl
Tomwes 2
18 20165 Cofee teegn
MERES SRS ocomn Tools & Services
wilbdamon 1 & coamnal
Tomts 2  Descusson 20U
2101840 Ducwunson X7

PR 0154 ruu-.a-ﬁ

http://earth.esa.int/meris _ aatsr 2008

MERIS US Workshop, Silver Spring, July 14th, 2008
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ENVISAT. .

MERIS projects/users per country
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358 Category 1 projects from the United States (all types of data)
- 65 US projects requesting MERIS data (i.e. 18 % of total)
- 33% asking Red. Res. data, 66% asking Full Res. data

@
European Space Agency the

- - th o *
Agence spatiale evropéenne MERIS US Workshop, Silver Spring, July 14th, 2008 llvmg Planet
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MERIS data acquisition

‘MERIS has 2 operation modes:

~ § Reduced Resolution (RR): 1040 m x 1200 m
‘ -> acquired systematically (43 minutes per orbit)

Full Resolution (FR): 260 m x 300 m
- specific planning (currently ~18 min, per orbit)

Swath width is 1150 km
global coverage is reached every 3 days




Sa MERIS data acquisition - @
2 ENVISAT..
MERIS Full Resolution data acquisition:
a gradual increase since beginning of mission
20 -
18 250 min/day
16
= 14 § 200 min/day
Ko
o
- 12 |
g
g 10 (] 150 min/day
E
% 8 |
[
>
< 6 |
4 |
2 1
0 o —r 1 — 1 T T T T T T T T T T T T T T T T T T 1
P S PP F TP P E LS E QS P
FSETFEFLSETFEFFTETSE F FTF & FF &
Recent increase thanks to new Canadian stations %
Evropean Space Agency . o \ﬂ'e
Agence spatiale evropéenne MERIS US Workshop, Silver Spring, July 14, 2008 l’vmg Planef
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esa MERIS data acquisition
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Downlink in Real Time
., o Kirunq station

- . - g

- : ". - - g - -w.-
* g ’ “': Pt . :
. Downlink to e S ;
- - - i '.‘ \ P~ - » -
Canadian stations ', 2 L S i A
' e 4."‘,,_. e .‘T:b : 5 X
PR V- : j -‘_' J
.................. n‘»‘_‘“—ﬁ%;—..,‘ : :J
- .: p Pa : -/}) '1 ,/w\ | - ';.
L e AN
‘,"n .......... - ~ _.' SRR - T ‘.‘\,-_,l.” A .
: ) Y\, 8 8 5 NN S
Recorded on board — Downlink in Real Time T
for downlink via .~ to ESRIN station via Artemis
- rY 7 " ) I' '} . : ----.h.:. : AARARRARAI AR AL : . LITQ
Artemis or Kiruna iy e : : Lo
y X
\
S ot oo A T

: . ‘-’mvm_‘—__ -
EessEese RIS e iS R RO S T e s

In , data that are downlinked in Real Time to ESA Kiruna station.
In orange, data that are downlinked in Real Time to ESRIN station via Artemis.
In white, data that are recorded on-board, then downlinked to Kiruna or via Artemis.

In blue, data that are downlinked in Real Time to Canadian stations:

« Temporary set-up: raw data sent by Internet to Kiruna for processing
» Final set-up: processing in Canada (early 2009)

Evropean Space Agency

ENVISAT

N
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Agence spatiale evropéenne MERIS US Workshop, Silver Spring, July 14", 2008 l’vmg P’anef
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ESA Earth Observation Policy
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ENVISAT

Data policy defined by ESA Member States in 1997:

Q to stimulate a balanced development of Science, Public Utility and Commercial

Applications, consistent with the mission objectives,
Q to maximize the beneficial use of data from ESA EO satellites.

Project Distribution Data costs
purpose responsible
Category 1 use @
esa
Research, —_—) -—pp | Costs of reproduction
Applications using ESA
Development facilities/stations Free on Internet

~|Most of ESA data (e.g. MERIS)
available only through Cat.1

Category 2 use |—p using ESA facilities <

SAR & HR optical data
available in Cat.1 or Cat.2

Evropean Space Agency

Agence spatiale evropéenne

Cat.1 use Terms & Conditions

competing Distributing

Entities

and/or agreements with

Data costs
defined by competing
Distributing Entities

non-ESA stations

MERIS US Workshop, Silver Spring, July 14th, 2008
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Category 1 use Terms & Conditions

Main points:

* to use the data provided for Category 1 use only within the project team (i.e. Pl and
co-Pls)
—> i.e. no data redistribution outside the Cat.1 use project team

» to widely publish the project results in scientific publications or presentations,
—> with data citation:
“Imission or instrument] Data provided by European Space Agency”

(to facilitate ESA web searching of publications, and subsequent reporting on mission/instrument achievements)

Each PI shall sign the Category 1 use Terms & Conditions.

N
NZ
%)

Furopean Space Agency MERIS US Workshop, Silver Spring, July 14, 2008 Living Planet

Agence spatiale evropéenne
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esa How to apply for MERIS data access ?
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ENVISAT,,

http://eopi.esa.in
t

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

using the ESA Earth

Observation Principal

Investigator portal

(http:/leopi.esa.int)

Evropean Space Agency
Agence spatiale evropéenne

@esa momm"%
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Wilkins tce Shelf expenences further
break-up

Znd MERIS/(AJATSR User Workshap
[ESRIN, Italy, 22 26 September 2003 ]
DA/2000

29 May 2000, Larthguake in Sauthmost
Iceland

AZout thee ame
15A Date Pabey
FAQ

Pevad by

Subsidence in Rome induced by

Contact [O51 urbanisation

Search

Dt al o8 Al abinng o O 10 ol

Wokiheps and

Typoca
L5A Tearty

MERIS US Workshop, Silver Spring, July 14th, 2008
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goesa Frioemmmen i

Ewopeap Spece Agency

POV Noasee

Products systematically available on Internet - Registration

Free of charge products

Fast registration required, with no deadline for submission. ESA Terms and Conditions to be signed.

What you can e

Masiens

Products available on specific request

Internet)

(e.g. i.e. specific instrument tasking, products not generated systematically, products not available on
-> Category 1 Project Proposal

Available at cost of reproduction (ENYISAT, ERES and Third Party Mizsions)

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

Project proposal required, with no deadline for submission, to be evaluated by the Category-1 Scientific

. S L m A o
Mirnone cbyectves and establich cortact wits ofher iz
o Dhuderts, whe can e up %0 Sute réormation and cordacts 1o leading MAD
groups of over The works

Irdcevnaion o Indutiry who can gof & troad overview of sisfe-of-Ihe ar! progects nmay
Aot thes 2he £0 spplcstion domara

= o The Asrcapeace Ndutiry, woe con soe e resulls ctianed with sysiems
I9A Daks Paboy v Yechnokoge s Ty Sevees
¥ o Merbers of the broader waer Commurdy whio wart 20 under sterd how £O
o ¥ OO fel N Tecirg Ter rlormalion feeds
o ETA Y rrvoived £ pal, presert o Adure Earh Otdervalon merscra

Contant £OO2

Search

Evropean Space Agency _ , -

Agence spatiale evropéenne
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Products systematically available on Internet - Registration | *
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ESA Events

Earth Observation

Peincipal Investigator Portal
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[ESRIN, Italy, 22 <26 September 29|
04/2000

29 May 20008, tarthguake in Sauthy
Iceland

Subsidence in Rome induced by
urbanisation

MERIS US Works

Products systematically generated and available via fast registration - release May 15th, 2008
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MERIS products available on Internet

‘@

ENVISAT
NRT & recent data availability period coverage
Systematic
MERIS Red. Resolution (1200 m) (i.e. processing of all data) Rolling archive | Worldwide
Level 1 & Level 2 of last 15 days coverage
Products available within 3 hrs y <
from acquisition (95%)
Systematic
) (i.e. processing of all data) ) _
MERIS Full Resolution (300 m) Rolling archive Europe
L1 & L2 - Europe coverage Products available within 3 hrs (L1) | Of last 20 days | coverage
and within 12 hrs (L2)
from acquisition (90%)
Systematic
) (i.e. processing of all data) ) _ North
MERIS Full Resolut|0|j| (300 m) i SRR S e Rolling archive America
L1 & L2 — North America Products available within 9 hrs (L1) | Of last 20 days coverage
and within 24 hrs (L2)
from acquisition (90%)
Not systematic '
MERIS Full Resolution (300 m) Few Aoy | seesreng e
G IO On request after instrument
er ge i v e _
geodrap g Limited quantities acquisition plan .,
prOpoSa’
NRT data from other Envisat sensors (e.g. ASAR, AATSR) also available on Internet :
Evropean Space Agency . . o o the
Agence spatiale evropéenne MERIS US Workshop, Silver Spring, July 14, 2008 l_’vmg P’anef
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Which data access systems for NRT and recent data ENVISAT

Same NRT and recent dataset for both systems

AL C Onlliinc
@rclhive

ESRIN

& &6 6 66 6 6 6 6 6 6

NRT and recent data NRT and recent data
Rolling Archives Web File Server
(ftp or http) (http)
» Complete product (e.g. MERIS orbit) » Geographical selection (with product subset to

decrease data volume for download)
» Each acquisition station has its own rolling

archive * One single web site for all acquisition stations
Current download problems at Kiruna station !
Europ ean Sp ace Agency MERIS US Workshop, Silver Spring, July 14th, 2008 llvm C’a@
Agence spatiale evropéenne P: pring, July 147 )
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MERIS products available on Internet
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Evropean Space Agency
Agence spatiale evropéenne

MERIS US Workshop, Silver Spring, July 14th, 2008

ENVISAT
Archived data
Archived availability period coverage
Systematic
MERIS Red. Resolution (1200 m) . uer i?f:eriggcessmg Whole mission Worldwide
Level 1 & Level 2 since mid-2002 coverage
MERCI Web Interface
Not systematic
On request
Whole mission Worldwide
MERIS Full Resolution (300 m . :
( ) Limited quantities on Internet | since mid-2002 coverage
Products usually provided F
on DVD-Rom Ull propos,
I
N
%
the

Living Planet
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MERCI web interface, giving access
to global MERIS Reduced Resolution data archived since mid-2002

marea

Query Products

lbu' Detved

[Rectarge =)
North Lat. [27 s0%03¢
South Lat, e

West Lon. l.‘o.:'a
fast Lon, Fo,uwu

Start date oy o1
Ind date [ossor-31 ™)
Product Type [ME5 RR__ 5 =]

Subset I ol Orbet 'I

Ex W Advanced

- —

_Submkquary | [25Resuts 3] wew Quary

Cat.1 registration requested to http://eopi.esa.int

MERCI web interface will be used also for Envisat/ERS (A)ATSR archived data (Oct. 2008)

Evropean Space Agency
Agence spatiale evropéenne

SA

MERIS US Workshop, Silver Spring, July 14, 2008 living Planet



EOLI-SA: On-line multi-mission catalogue
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MERIS Level 3 demonstration products
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ENVISAT.,

iy

Total water
vapour column

Chlorophyll-a

Aerosol optical
thickness

Aerosol Angstrom
coefficient

Global Vegetation Index

Available at: http://envisat.esa.int/level3

No registration required

code Product Data available
. . . Monthly: 2002 2003 2004 2005
naiz l(\lo‘;‘ga)llsed water leaving radiance at 412 nm 2006 2007 2008
n Daily: 2007 2008
n443 l(\lo;;l;a)lised water leaving radiance at 443 nm rédgg;h;rozoguzogugom 2004 2005
L Daily: 2007 2008
. . : Monthly: 2002 2003 2004 2005
n490 ?lo;gﬁoillsed water leaving radiance at 490 nm 2006 2007 2008
n Daily: 2007 2008
. . . Monthly: 2002 2003 2004 2005
n510 I(\Jnsrlmoillsed water leaving radiance at 510 nm 2006 2007 2008
n Daily: 2007 2008
nS60 l(\losrgﬂoglised water leaving radiance at 560 nm I‘;Igg;hé%:030200202003 2004 2005
L Daily: 2007 2008
Monthly: 2002 2003 2004 2005
chil (DZhLorqpthyll-a, case-1 water {chll) 2006 2007 2008
escription Daily: 2007 2008
. . Monthly: 2002 2003 2004 2005
865 2;r?tsgfl’ss)optlcal thickness over water at 865 2006 2007 2008
Daily: 2007 2008
angstrom alpha coefficient over water at 865 Monthly: 2002 2003 2004 2005
ages nm (a865) 2006 2007 2008
Description Daily: 2007 2008
443 (At:zoSs)ols optical thickness over land at 443 nm gnoog;hgﬂzogozoozoguus 2004 2005
Daily: 2007 2008
Monthly: 2002 2003 2004 2005
ad443 angstrom alpha coefficient over land {a443) 2006 2007 2008
Daily: 2007 2008
Aerosols optical thickness over land and water Monthly: 2002 2003 2004 2005
t550 550 (t550) 2006 2007 2008
a nm Daily: 2007 2008
angstrom alpha coefficient over land and water Monthly: 2002 2003 2004 2005
ass0 550 (3550) 2006 2007 2008
a nm ia Daily: 2007 2008
. . Monthly: 2002 2003 2004 2005
865 ﬁ:nr?tssoel'ss)optlcal thickness over water at 865 2006 2007 2008
Daily: 2007 2008
Total water vapor column, clear sky (wvcs) Monthly: 2002 2003 2004 2005
wves Description, Validation ' 2006 2007 2008
puan, Daily: 2007 2008
Monthly: 2002 2003 2004 2005
absd ABSOA_DUST flag statistics (absd) 2006 2007 2008
Daily: 2007 2008
. MERIS Global Vegetation Index Monthly: 2002 2003 2004 2005
mavi Description, Validation 2006 2007 2008
mavi-plc{MERIS Global Vegetation Index/Plate-Carree ggggh%:ﬂ?ﬂ;ﬂ%gu% 2004 2005
Evropean Space Agency
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esa MERIS data reprocessing @

MERIS Reduced Resolution data reprocessing

=» First data reprocessing in 2004
=» Second data reprocessing in 2006

=» Third data reprocessing was planned for 2nd half 2008, but is postponed to
2009

Main drivers:

v Observed discrepancies in water leaving reflectances with match-ups
(Boussole between 13% (490nm) and 31% (412nm) errors).

v Vicarious adjustment at Level 2: same method as applied by NASA for SeaWIFS
(Franz et al. 2007 [Applied Optics 46]; Bailey et al. 2007, submitted to JGR). It consists in
computing average multiplicative gain factors to correct the TOA signal using a
database of match-ups (Boussole, or Moby, or both).

v New aerosol properties tables.
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esa MERIS data quality: organisation
Ay o ENVISAT..
Mission
Manager
MERIS Mission requirements & evolutions
Quali ty Working GI'OUp Request/approval & reporting
(MERIS QWG)
Algorithm dev. Routine QC
M E RIS Product validation PFO‘CGSSOI’ ESA
ESL’s Processor validation maintenance DPQC
PDS integration
Engineering Data and Product
Support Laboratories Support for Quality Control
Validation
Campaigns
CAL/VAL
Teams
)
th
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Documentation about MERIS data
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esa Documentation about MERIS data
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Do DPM2
MERS Lever' ! MERS Leved 2
Detaed Detar'ed
Processng Mode' Processng Mode!
Figwre ] 2-1 - Meris lavel 2 ganeral control fiow
1.3 - Guide to this document Y
Thas document 3 ceganmed as follows wPas
. :ﬂol 2 lists the applicable and reference documents, abbeevantons, notanoas and o MERIS P &
Section 24, notations xnd comvenbons, 1w eswenhal reading and reference for tha O"f] Stotus
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*  Sections 3 te 10 provide the detarled specification of the MERIS level 2 processing. Level
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\\=§1 esa Envisat satellite status and evolution E/\;SSA,TW

——
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Envisat satellite is in good health and with an expected reasonable evolution.
- MERIS instrument is in excellent shape.

- Efficient consumption of on-board hydrazine allow to operate nominally Envisat
until 2010. But most of hydrazine will be consumed in 2010.

- ESA has elaborated a technical solution to further extend mission by 3 years,
i.e. until 2013, based on a decrease of orbit altitude.

-> the solution allows to carry on with the current Envisat applications, including
MERIS applications.

* Funding for Envisat operations extension (2011-2013) is however not yet granted.

Prestige tanker
oil slick

Global air - 4 WS 27, 154 & Hurricane
pollution - ] = C Katrina

European Space Agency MERIS US Workshop, Silver Spring, July 14, 2008 Living Planet
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Envisat mission extension
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ENVISAT
Envisat 3-years extension [2011-2013]:
* the need to prevent gaps for long-time series essential for Earth Science
 a growing demand for operational data for GMES
2008 2009 2010 2011 2012 2013 2014
ERS-2 Envisat
Sentinel-1a
SAR ASAR Launch end 2011
Sentinel-1b
Risk of
data gap
ATSR MERIS Sentinel-3a
) AATSR & Launch early 2013
Altimetry Altimetry Sentinel-3b
Need of
GOMOS back-up Sentinel-4 ?
GOME SCIAMACHY i
MIPAS Sentinel-5 ?
Scatt
MetOp Envisat extension: funding not yet granted @%
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