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Users needs to contnbute to the Ewropean Global Monitoring

of Environment & Security (GMES) initiative. These satellite

missions developed in partnership with the EC include Cband
imaging radar (Sentinel-1], high-resalution optical (Sentinel-2)
optical and infrared radiometer (Sentinel-3) and atmospheric

coenposition menitering capability (Sentinel-4 & SentinehS

).

on board Met missions MTG and EPSSG respectively,

O new explorer (EEB)
Icondeotes: FLEX, (orbonSat)

Earth Explorer Missions siven by scintifc neees
to advance our understanding of how the ocean, atmosphere,
hydrosphere, cryesphere and Earth's intenor operate and interact

as part of an interconnected system. These Research missions
exploiting Europe's excelence in technolegical innovation,

pave the way towards new development of future EQ applications




ESA EO : Overall Framework

SPACE MISSIONS
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Support to Science Element (STSE)

STSE provides scientific support to both future and on-going missions by taking a
proactive role in the formulation of novel mission concepts and by fostering
innovation and promoting novel scientific results from existing and planned mission;

e 6 Projects exploring novel concepts addressing major gaps in
Develop Novel Mission observations (e.g., MicroWat, EO Convoy series);

Concepts e 2 Activities in support of ESAC recommendations to further advance
promising but immature candidate Explorers (e.g., IRDAS);

e More than 10 projects launched in support of the fast exploitation of the
Develop Novel Explorers (GOCE+, SMOS+ and Cryostat+ series);

Algorithms & Products e 7 preparatory activities for the scientific exploitation of the Sentinels;
e 7 projects developing novel product and methods from ERS/Envisat;

S ort to Earth Svstem e 20 projects launched in support of young scientist at post-doctoral level
uppor Scien::e y to undertake leading edge research activities addressing directly the 25
challenges of the Living Planet Programme.

. ¢ 9 projects developed in close collaboration with major international
Promote International scientific programmes: GEWEX, iLEAPS, CliC, SPARC, SOLAS;
Scientific Cooperation 3 joint international conferences with GEWEX, iLEAPS and SOLAS;

¢ 3 special issues under preparation in international journals;
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Promote International Collaboration via Projects

Exploring novel global multi-mission data products based on ESA data | &= wacmos
critical to the water cycle: Evapotranspiration, soil moisture, water
vapour, surface solar irradiance and precipitation; support to science element

Fostering the development and integration of novel EO products into
suitable couple models to enhance the characterisation of key land- .
atmosphere processes: 1) wetland dynamics and CHa emissions; 2) m alanis

wildfire plume injection height and transport and 3) anthropogenic vs. W stpportto stience element
natural aerosols.

Develop and validate novel products (mainly based on MERIS and ~— north hydrology
ASAR) to characterise river and lake ice dynamics in northern latitudes — :
and explore their impact in climate models and hydrology; support to science element

Fostering the integration of EO data into suitable couple models to
enhance the characterisation of key ocean-atmosphere processes: 1)
CO:2 fluxes; 2) Sea Spray and aerosols 3) understanding upwelling

systems.

oceanflux

support to science element

@

I A new activity is in preparation for 2011 in support of SPARC I
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a global political framework
e GEOSS

- coordinated global earth observations
- data sharing principles

e CEOS
- satellite component
- virtual constellations

e GCOS

— - authoritative requirements for climate
- climate monitoring principles

for global earth observations

Courtesy
Mark Doherty




ESA Climate Change Initiative (CCI): Objectives

The objective of Climate Change Initiative is to realize the full potential of the long-term global Earth
Observation archives that ESA together with its Member states have established over the last thirty years,
as a significant and timely contribution to the ECV databases required by UNFCCC.

It will ensure that full capital is derived from ongoing and planned ESA missions for climate purposes, including
ERS, Envisat, the Earth Explorer missions, relevant ESA-managed archives of Third-Party Mission data
and, in due course, the GMES Space Component.

CCI Programme following Ministerial Council in 2008,
about 7SMEUR over 6 years

First step focus on

10 ECVs (Clouds, Ocean Colour, SST, Sea Level, Glacier, Fire Disturbances, Aerosol, GHG, Ozone, Land
Cover)

+ 3 to be started (Sea-ice, Ice Sheet, Soil Moisture)
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Global Mean Seal Level Rise
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Global Ocean Warming
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8. Uncertainty estimates
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Multiple Confrontations ..

Observed ob Dataﬁ
. servation
Radiance (L1) Operator

O D
<
O

-1

O,

Data
Retrieval
Operator

Model
Observation R

Operator O\/I

Retrieved
Geophysical
Parameter (L2)

&

.

Forecast
Analysis

European Space Agency



ESAEO
Data
Access




Revised ESA EO Data Policy

\((f’V
FREE DATASET: /Y ERS
- For data collections available on-line @@
- open and free of charge S N ENvicaT
- user registration done electronically ,4;//
- for all uses (i.e. science and operational applications) COCE
o L
RESTRAINED DATASET: Il'!/‘y
- For all other datasets not (yet) available on-line RIS
- project proposals received by ESA with data free of charge but with data ‘%5_{?
quota limit related to processing or acquisition constraints, =
CRYOSAT
- for operational SAR applications, possibility to have higher level of priority
through SAR commercial Distributing Entities (or through ESA for GMES EQ‘
Services). ){’s:m RM
|;i..§..
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http://eopi.esa.int/Registration

e Users may also
contact the ESA’s = . , =
Help and Order Desk, ' - — FPE T Tre;

Useful documentation

] SRS
EOHelp@esa.int, for s Tec ol Free dataset —

ESA data Policy > ) )
Welcome to the free dataset registration area.

H List of free dataset >
g UIda nce On the There are no deadlines for registration

TPM data cost >

regIStratlon process - TPM access *  Guidelines for Reqistration
. . . Terms and Conditions for the utilization of Data provided by ESA
¢ O nce reg ISte red / SEAFEREER - List of free datase

E ] R taset available via registration
4 H .
ESA’s helpdesk will Campalgns °
H Contact EOPI >
provide an account
. . Search . L . . . .
Wlth Orderl ng I— Go I Registration in this area is allowed only to those users requiring exclusively

access to data systematically available on Internet.

Reqgister

p r| V| Ieg es. If you are uncertain whether the product you plan to request falls in
this category, please consult the list of products available or contact
the £ESA ESRIN Help and Order Desk.

Should you need to request products belonging to the "Restrained dataset",
please access the Project proposal page.

Copyright 2008 @ European Space Agency, All rights res
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Observed gravity gradients (e.g. Uxx)
from 260+km altitude since 2009
1-2cm geoid 100km resolution

GOCE Main Objectives
global ocean circulation and transfer of heat
+ physics of the Earth’s interior

+ sea level records, ice sheets and sea level
change

New Geoid from GOCE recently unveiled
at the Fourth International GOCE User Workshop
hosted at the Technische Universitat Minchen in Munich, March 2011




http://eo-virtual-archivel.esa.int/Index.html '
T. £
el

GCOCE
9 L 1 b PrOd u CtS Welcome to ESA GOCE Virtual Archive
9 L2 PI"Od u CtS ior:imigﬁ:eggg;dssite,quzlityrq)orts,soﬁwan tools and other relevant information, please see the GOCE main website

=» GOCE Gravity Models: Available products:
EGM_GOC_2
DIR, TIM, SPW

= Varince/Covariance matrices for
GOCE Gravity Models*
* =» Only available on the

EGM_GVC_ 2 VOA!

GOCE Gravity (Variance and Covariance matrices for | GOCE Level2 | GOCE Level 1b
Models GOCE Gravity Models products products

European Space Agency




Satellite mass: 720kg
Size: 4.6m x 2.4m x 2.2m
Orbit altitude: 717km (mean)

]—Freeboard
Ice floe Draft Ice floe
Average winter thickness about 2.5m =
Water lead

Not to scale SOURCE: ESA

+ Cryosat's radar has the resolution to see the Arctic's floes and leads
+ Some 7/8ths of the ice tends to sit below the waterline - the draft
+ The aim is to measure the freeboard - the ice part above the waterline

+ Knowing this 1/8th figure allows Cryosat to work out sea ice thickness

ESA Cryosat
Credit ESA

CRYOSAT-2: Data from the Ross Ice Shelf, Antarctic
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Source: ESA/UCL
Cryosat tracks over the Ross Ice Shelf and Ross Sea on 11 April

& GREEN WEEK

Brussels, 24-27 May 2011



CryoSat
SMOS
GOCE
Envisat
ERS
Proba

ESA Earth Observation
Campaigns Data

ESA/EUMETSAT Missions
ESA Future Missions
Overview

Current Missions
Historical Missions
Potential Missions

Site Map

Freguently asked
questions

Glossary
Credits
Terms of use
Contact us

Search

Advanced Search

http://earth.esa.int/cryosat

; “0_ Mission i

W' Satellite »

CRYOSAT Ground Segment »

| WhatisCryosatz Instruments ;
R What is Cryosat? RESOIEE v

CryoSat is Europe's first ice mission. It will

provide multi-year elevation data at latitudes Mlieibl. 0

never reached before by a satellite altimeter.  Mission Team »

Cryosat-2 carries sophisticated technologies to

measure changes at the margins of the vastice [T

sheets that overlay Greenland and Antarctica  access Cryosat Data » Access to Cryosat data

and marine ice floating in the polar oceans. By CryoSat Products

accurately measuring thickness change in both H
types of ice, CryoSat-2 will provide information Overview ' Cryosat PrOd UCts OverVIew
to complete the picture and lead to a better Data Sample » cce a a ani!P
ina of ce plavs i
:cgteer;b.andmg of the role ice plays in the Earth zeogph|| Mode Mask  » own eo ra cal Mode MaSk

Download Groun Tracks

Mission Operations News

Meteo upgrade for OFL altimetry products -

Performance Reports

Articles and Studies

postponed
Due to technical problems, the change of the L
MET files announced in the news on 29 March IPF processing and b
2011 has been postponed until further notice. baseline
Users will be duly informed when the new date Data product status
for the implementation has been decided. Information L
waiy s ... 0IUS 1OOIS tO read and download data,
Reas ore - -
a0 SOftware routines, data quality, news, etc
CORE Geographical Mode Mask BRAT »
Due to some critical maintenance activities CryoView »

planned for Week 10 (7 - 13 March) at Kiruna,
CryoSat will temporarily implement the CORE
geographical mode mask instead of the usual
one.

Software Routines »

Read More »

European Space Agency
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CUT is a tool which allows easy access and download of CryoSat products. It has a
intuitive and user-friendly graphical user interface allowing for simultaneous product
visualisation geographically on a 3D world map and temporally on a Gantt chart.

ey,

dar Altimetry Totorial

5.2. Basic Radar Altimetry Toolbox

— o ‘ BRAT: the Basic Radar Altimetry
Toolbox is a tool designed to use radar
altimetry data, do some processing
st and computations and visualise the
results

ropor Radar Alimetry Toobox Bug

February 16, 2011: new release of the Basic Radar Altimetry Toolbox
This of the softwaro, including

to delay an operation, support for
of the centerizoom plots,

EOLI-SA is the known ESA online catalogue and ordering tool. For CryoSat is used
only for browsing but ordering/downloading Cryosat products. Available July 2011

CRYOSAT
| Cryoview

CryoView is a tool capable of opening and \
decoding CryoSat data. It then displays the ~ <@ >e0000000 :
contents as tables, graphs or as images as [ 1
appropriate.

CryoView is a tool capable of opening and decoding CryoSat data. It
then displays the contents as tables, graphs or as images as
appropriate.

Download here CryoView.

CryoView is a Java application, so it can run on any computer
platform. It has the following software and hardware requirements:

I ...plus other software routines

European Space Agency
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Conclusions



Scientific Missions Operational Missions

P

ADM-AEDIISw.
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Climate Data Challenges
in the 21st Century

Jonathan T. Overpeck,’* Gerald A. Meehl,? Sandrine Bony,?> David R. Easterling”

Climate data are dramatically increasing in volume and complexity, just as the users of these
data in the scientific community and the public are rapidly increasing in number. A new paradigm
of more open, user-friendly data access is needed to ensure that society can reduce vulnerability
to climate variability and change, while at the same time exploiting opportunities that will occur.

Data Deluge
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Fig. 2. The volume of worldwide climate data is expanding
rapidly, creating challenges for both physical archiving and sharing,
as well as for ease of access and finding what's needed, partic-
ularly if you are not a climate scientist. The figure shows the
projected increase in global climate data holdings for climate
models, remotely sensed data, and in situ instrumental/proxy
data.



Confronting Data & Models

Miss.
Science &
Application

“"No one trusts a model except the
man who wrote it;
Everyone trusts an observation except
the man who made it.”
Harlow Shapley

European Space Agency



