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ESA EO programmes: research missions (Earth Explorers), Copernicus (Sentinels),
m eteorological missions

A state - of-the -art, snapshots of results

A evolution with 2030 time horizon

Paradigm shifts (towards supporting commercial sector)

A complementing institutional missions

Challenges and needs:
A miniaturisation , higher integration, development time & cost reduction

A how can the avionics community help ?
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ESA Earth Observation Missions \\\&\; cSa

Earth Explorer

To be launched

Research driven Operational Service driven
In partnership

FLEX (EES8)

2022

GOCE CryoSat-2
2009-2013 ; o ﬁ;y. 8 April 10

SMOS
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2 Nov 09 Call EE9 7 g Sentinel 2 a/b/c/d

Sentinel 3 a/b/c/d

Aeolus
Jun 2018

g Swarm
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EarthCARE
2019

' 8 Sentinel 4 (on MTG)
Biomass

(EE7) 2021 Sentinel 5 precursor

Sentinel 5 (on MetOp SG)

Zz Sentinel 6 (Jason)

ESA UNCLASSIFIED - For Official Use ESA | 17/10/2017 | Slide 3

= N1 ha IZ WE 4 g == = ] 11 - OB = IZ B 5 Il European Space Agency


http://www.esa.int/export/esaLP/ESAYEK1VMOC_goce_1.html#subhead1
http://www.esa.int/export/esaLP/ESAYEK1VMOC_goce_1.html#subhead1
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EO research missions: approved Earth Explorers (EE ) \\Q“‘ esa

Core Missions. .. Opportunity & FaStTJfaCk

NB: research missions include
also Missions of Opportunity
(e.g. planned cooperation ESA
NASA for gravity monitoring )
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Earth Explorers launched so far
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GOCE: Gravity field and steady -state Ocean Circulation Explorer
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From Global Mean Ocean Currents (from GOCE and
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Altimetry derived mean
sea surface when
combined with geoid
gi ves the
topography

Gulf stream
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MDT = relief or shape of
the ocean surface
correspondingto  mean
1" ocean circulation

.5 GOCE contributesto the
fundamental
understanding of role of
global ocean circulation
in distributing heat and
15 freshwater/salt
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& to geothermal energy mapp&%esa

ESA UNCLASSIFIED - For Official Use ESA | 17/10/2017 | Slide 9

— 0l b c=EE - W= "Il D i1 = == g 1wl European Space Agency



_ _ _ s
SMOS: Soil Moisture, processed in two ways Q\T:esa
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SMOS: Alboran Sea Salinity Changes
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Arctic Sea Ice Thickness
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Courtesy J.
Nilsson, JPL/DTU
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Satellite mass: 720kg
Size: 4.6m x 2.4m x 2.2m
Orbit altitude: 717km (mean)

Cryosat-2

Ice floe
Average winter thlckness/about 2.5m
VA

Water lead

SOURCE: ESA
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Swarm: Lithospheric Magnetic Field

N el Copyright ESA/DTU Space/DLR
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Swarm: Geomagnetic Field Changes
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A Field strength and location of
poles are evolving on a decadal
time scale

A Field strength concentrations at
high latitude

A North America -3.5% in 17y;
North Asia +2% in 17y

A South Atlantic Anomaly -2%in
17y and migrating  westward

A Swarm also tracks rapid inter
annual accelerations
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Upcoming Earth Explorers
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Aeolus

A Global observations of wind profiles
for analysis of global 3D wind field

A First Doppler wind  lidar in space
A Launch in 2018

EarthCARE

A Global observations of clouds, aerosols and
radiation

A Radar and optical (incl. lidar ) observations

A Launch in 2019

T

Cooperation with JAXA
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Further Earth Explorer Missions

7t Earth Explorer:  Biomass

A Forest biomass estimates based on global

interferometric  and polarimetric

P-Band radar observations

8™ Earth Explorer:  FLEX — ELEX ‘Sentinel-3
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A Global maps of vegetation fluorescence,
which can be linked to photosynthetic activity

A Convoy between FLEX and Sentinel -3 : : -z
B " h 5 ki -~ Py
FLORIS (150 km)

OLCI nadir (1270 km)

SLSTR ‘nadir’ (1400 km)

SLSTR backward (740 km)
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Outlook on Earth Watch programmes: s
missions for / with EUMETSAT \=CSa

Developed for, and in partnership with, EUMETSAT, also as Europeds
contribution to the World Meteorological Organi zation ( WMO) 0s
based Global Observing  System (GSO):

Meteosat Second Generation (2002, 2005, 2012, 2015) I series of
four satellites providing  imagery in visible and infrared from
geostationary orbit.

Meteosat Third Generation (2021 7 ) i two series of geostationary
satellites, providing imagery  (four satellites) and atmospheric  sounding
(two satellites). MTG will embark the Sentinel -4 sensor of Copernicus
MetOp (2006, 2012, 2018) T series of three satellites providing

operational meteorological observations from polar orbit.

MetOp Second Generation (2021 7 ) - two series of polar -orbiters,
three satellites in each series, continuing and enhancing meteorological,
oceanographic and climate monitoring observations from the first MetOp
series . They will embark the Sentinel -5 sensor of Copernicus
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Copernicus: A New Generation of Earth Data  Souftes@Sa

Sent-1A/B Sent -2A/B Sent -3A/B Sent -4A/B Sent -5/5P Sent - 6A/B
{ . -,',. - » \ - .
Y it "”1:», ’2’: -‘: \14?-”
A European space flagship programme, led by the EU, for global monitoring of environment

A ESA isresponsiblefor the space component, operation of some Sentinels, data buy from other
partners, system evolution

A Free and open data policy

Perennity of data streams through enhanced continuity of missions

OPEINICUS
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Sentinel
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Sentinel data
(2015 7 17),
processed by Norut
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Sentinel -1: Mocoa (Colombia) Landslide 1 April 2017 &\i‘fesa
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Sentinel -1: earthquake Italy 30 Oct 2016
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Sentinel -1: Negribreen Glacier (Norway)

Sentineldata 016/17),
processedy
T. Strozzi

Image pair:
01 - 13 October 2015
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Copernicus: Antarctica's Larsen -C Crack

12 July 2017

Sentinel-1B K@pernicus

Sentinel data (2017), processed by ESA,
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Sentinel -2: Agricultural Monitoring
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Sentinel -2: Mapping Water Bodies
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