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1. The Sentinel Era

A new era for Earth Observation
Scientific Advances & Societal Benefits




a / Po Valley, Italy
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f S2-A launched 23 June
2015,

A 13 Bands (VIR, NIR,
SWIR, red edge),

A 290km swath,

A 10-20-60m
resolution,

A 10d revisit.

Image of Pavia
acquired on 27 June

2015 at 10:25 UTC,

Copyright: Copernicus
data (2015) / ESA



Sentine
Sentine
Sentine
Sentine

Sentine

-1 Radar Mission

-2 High Resolution Optical Mission

-3 Medium Res Imaging and Altimetry Mission
-4 GEO Atmospheric Chemistry Mission

-5P LEO Atmospheric Chemistry Missions

Sentinel-5 LEO Atmospheric Chemistry Missions

Sentinel-6 Altimetry Mission



1. Multi-variate ECVs* - Ocean/Atmo/Cryo/Land

2. Global Wide coverage

3. High-res 5m - 300m, weekly revisit

4. Sustained Continuity + Routine + Operational
5. Quality Routine Cal/Val, Performance Cent

6. Open Data Cross-communities + Transparency

* Partial Contribution to Sea-ice, Glaciers, Ice Sheet, Ocean Colour, Ozone, Aerosol,
Clouds, Sea-Level, SST, Albedo, FAPAR, Land Cover, Fire Disturbance



ECV and Sentinels
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NOT Comprehensive Capability Gaps ECVs*
NOT Designed for single Purpose  Sub-Optimal
NOT Exploratory Measurement Earth Explorers
NOT Designed for Climate Monitoring

Accuracy / Stability ! / Consistency / [Ref Obs!]

NOT Alone Part of Integrated Observing System

Opportunity to influence requirements of the new
generation of Sentinels to integrate R&D capability

E.g. Missing ECVs, Carbon Dioxide, Precipitation, Air Temperature, Radiation Budget,
Ocean Heat Content, Ocean Acidication



Cost of Copernicus Observing System
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Insured losses, $bn, 2012 prices

Cost of weather-related catastrophes vs. Copernicus -~ €Sa

Insured Loss (Swiss Re, 2012), Total Loss (WMO, 2014), Copernicus cost (EU, 2014)

Hurricane Total losses: 146.5 bn$

Katrina

Insured losses: ~123 bn$

Weather-related

HURRICANE IKE'
HURRICANE KATRINA

HURRICANE IVAN

SEPTEMBER 11TH ATTACKS

NORTHRIDGE EARTHQUAKE
|
HURRICANE ANDREW

e e e e e

Hurricane otal losses: 50 bn$

m——— Y W

Insured losses: 35 bn$

Cost of Copernicus programme: 3.4 bn$

|
|
|
|
|
|
|

HURRICANE SANDY

SwissRe(2012)



2. Sustained
Observations
from Space






Sentinel-1 (S-1)

Sensor C-band Synthetic Aperture Radar (SAR) - continuity of ERS-1, -2, Envisat and Radarsat
Products

LO 1 Compressed unfocused SAR raw data

L1 Single Look Complex (SLC) 1 Focused SAR complex data, geo-referenced, provided in slant-range geometry

1 Focused SAR complex data detected, geo-referenced, multi-looked and projected to
ground range geometry

L2 1 Ocean Wind Field 9 Ocean Wave Spectra 9 Surface Radial Velocity

L1 Ground Range Detected (GRD)

Spatial and temporal sampling
Interferometric-Wide Swath (IWS) 250km swath 7 5 x 20 m (HH+HV, VV+VH)

Wave-mode (WV) 20x20km 1 5x 5 m (HH, VV)

Extra-Wide Swath (EWS) 500km swath i 20 x 40 m ((HH+HV, VV+VH)

Strip-Map mode (SM) 80km swath i 5 x5 m (HH+HV, VV+VH)

Repeat cycle 12 days repeat cycle (at equator) with S-1A (launched on 3 Apr 2014)

Application areas

1 High resolution ice charts
1 Mapping oil spills

1 Sea vessel detection

1 Land monitoring of forests, water, soil and agriculture
1 Climate change detection
1 Sea-ice observations and iceberg monitoring

Target potential ECVs

A Seaice A Glaciers A Ice Sheets A Land cover A Soil moisture
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S-1 Acquisitions T High-Level Operation Plan
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Nepal Earthquake

"I’ " O -

Nepal Earthquake , 25 Apr 2015

Each interferometric fringe e,

represents about 3 cm of . W\l

deformation. The large amount of ~ MER S oy |ndian plate

fringes indicates the large L eEE U NT |

deformation pattern with ground R TR B opernicus data (2015)!

motions of more than 1m. ESANGrut/PPO.labs/COMET-
FESHSEQMINSARAR: study.
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-acquired on 25 April 2014
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S-1 Met-ocean applications

L2 Product - Significant Wave Height

A Wave Mode (WM) imagettes indicated as
dots
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L2 Product - Wind Measurement

A S-1 acquired on 2014-08-24 T 17-21-27
A Strait between Sardaigna and Corsica

A IWS Double Polarisation, only VV processed
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Monitoring Rice with S-1

Sentinel-1 time series (Oct.2014-Jan.2015) »
GEOGLAM Asia-RICE Site: An Giang (Mekong River Delta, Vietnam)
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AMIS

Agricultural Market Information System

G20 Final Declaration

44. We commit to improve market information and transparency in order
to make international markets for agricultural commodities more

0
] — —
effective. To that end, we launched: EN HANQ |N(_|

The "Agricultural Market Information System" (AMIS) in Rome on 4 MARK ET

September 15, 2011, to improve information on markets ... -
TRANSPARENCY

The "Global Agricultural Geo-monitoring Initiative” (GEO-GLAM)
in Geneva on September 22-23, 2011. This initiative will coordinate
satellite monitoring observation systems in different regions of the
world in order to enhance crop production projections and weather
forecasting data




lce movements in Lincoln Sea

lles-Ellesmere
(Canada) Greenland




S-1 Sea Ice Charts

S1A Image from 20140426 10:10 UTC
EWS mode, HH
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8 . West Greenland Ice Chart Data: Sentinel-1A ! : West Greenland Ice Chart Data: Sentinel-1A
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S-1 Sea Ice Drift
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