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Meteorological Missions -Sentinel Missions diven by user needs Earth Explorer Missions driven by scientific

driven mainly by Weather forecasting and Climate " to contribute to European Copernicus initiative. These satellite needs toadvance our understanding of hm;v the ocean, atmosphele.'
monitoring needs. These missions ds've'loped—in missions developed in pa'mevship with the EU. include C-band hydrosphere, cryosphere and Earth's interjor operate and interact
- partnership with EUMETSAT include the Meteorological imaging'radar (Sentinel-1), high-resolution optical (Sentinel-2), as part of an inle_nonnetted ‘system. These Research missions,
Operational satellite pregramn:e (Met0p), forming the * optical and infrared radiometer (Sentinel-3) and atmospheric ~ * exploiting Europe’s in ical i i
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= Copernicus is a European space flagship programme led by
the European Union
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opernicus provides the necessary da -m-;ss::sfiﬁs-:-,-:_
monitoring of the environment and for civil security

= Sentinel-1A launch: 3 April 2014
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Copernicus Dedicated Missions

Sentinel-1 (A/B/C/D) - SAR imaging
All weather, day/night applications, interferometry

Sentinel-2 (A/B/C/D) - Multi-spectral imaging
Land applications: urban, forest, agriculture,...
Continuity of Landsat, SPOT

Sentinel-3 (A/B/C/D) - Ocean and global land monitoring
Wide-swath ocean color, vegetation, sea/land
surface temperature, altimetry

Sentinel-4 (A/B) - Geostationary atmospheric (on MTG)
Atmospheric composition monitoring, trans-boundary pollution

Sentinel-5 Precursor/ Sentinel-5 (A/B/C) - Low-orbit
atmospheric (on MetOp-SG Series A)
Atmospheric composition monitoring

Sentinel-6 [Jason-CS] (A/B) - Low inclination altimetry GpernlCUS

Sea-level, wave height and marine wind speed European Space Agency










Sentinel-1A: Sea Ice Applications

The first
Sentinel-1
sea-ice chart

S1A image20140426
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Sentinel-1A: Sea Ice Drift

Arctic Sea Ice drift between April 26 and April 27,
observed by Sentinel-1 and Radarsat-2

4 Sentinel-1A HH
scenes on April 26
and

3 partly overlapping
Radarsat-2 HH
scenes from April 27

European Space Agency



Sentinel-1A: Icebergs &Zesa

Icebergs in Disko Bay, Sentinel 1A, 20140426 10:10 UTC, EWS, HH+HV
Icebergs show up pink, sea-ice in bluish colors when using dual polarisation

Single pol HH Dual pol HH+HV
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Jakobshavn glacier pouring - . . : .
icebergs into Disko Bay Zoom into sea ice and iceberg mix
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Sentinel-1A: Ice Charting
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Barents Sea Sept 3, 2014
Sentinel-1 HH image from Sept 3,
2014

AMSR-2 image from Sept 3, 2014

Quality good, Geometry good

sla-ew-grd-hh-20140903t044329-
20140903t044433-002223-002457-001.tiff
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Sentinel-1A: Svalbard Ice Cap

« Unique (first ever) combination of S1A stripmap and TerraSAR-X SAR data provides
first map of Austfonna ice speed in 2014

« Data show that glacier at Cap Mohn has experienced a rapid acceleration

Ice Speed (kilometres per year) Credit: N. Gourmelen,

_ University of Edinburgh

European Space Agency







« Medium resolution imaging
and altimetry mission

 Land and ocean applications




Tentative Sentinel Schedule
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Land subsidence in millimetres per year
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Maritime surveillance Oil spills Land subsidence Tectonics

Sea ice extent Ice speed Atmosphere Ocean colour
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Data delivery since February 2010

Complete Earth coverage within three days
Radio Frequency Interference
(RFI) mitigation continues
Outstanding international

cooperation
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First interferometric altimeter in space
Global sea ice thickness measurements
Data used for ice research, but

increasingly also for oceanography

Mission extension until 2017




Arctic Sea Ice Volume
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CryoSat: Greenland Ice Sheet Change

© Helm et al.
(Alfred Wegener Institut)
The Cryosphere,

2014

dh/dt (m/yr)
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CryoSat: Antarctic Ice Sheet Change




Change in Ice Sheet Thickness Per Year Greenland
1992-2011




Change in Ice Sheet Thickness Per Year Antarctica
— 1992-2011
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The ESA Climate Change Initiative (CCI)

Multi-missions MSL Slope = 2.86 mmfyr

Topex/Poseidon

Jason-1

Jason-2
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Cloud Properties

Carbon Dioxide, Methane &
other GHGs

Ozone

Aerosol properties

Sea Surface Temperature
Sea Level; Sea Ice
Ocean Colour

Glaciers and ice caps
Land cover

Fire disturbance

Soil moisture




~__ Sentinels/Copernicus:

dow oadable from ESA data
/ repb tories
Https //earth esa.int/web/quest/

p|-commun|tv/applv-for—data

7 Igroject proposal needed for

service beyond download
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Thank you for your attention

European Space Agency



