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/A Defining Earth Observation (EO)

Earth Observation (EO) can be defined as
the process of acquiring observations of the
N E | 3$dage and atmosphere via remote
sensing methods .

Powerful tool for monitoring physical
processes and human activities at all scales.

EO satell ites
A Capture images on global scale
A Monitor Earth's phenomena 24/7

A Equipped with remote sensing sensors
sensitive to specific electromagnetic
wavelengths




The Copernicus Programme

Copernicus is the Earth observation component
of the European 1 b T d bpade programme
observing our RY E b teryivoiiment and
systems . It offers raw data and derived products
that draw from satellite Earth  Observation and
In - situ (non - space) data.

A The world's largest Earth observation
programme

A Open and free data for all.
A 16TB of data collected everyday .

A Huge benefits to business and academia in
Europe.

A Key tool to address major societal challenges,
such as climate change.




The Sentinel missions

A Sentinel - 1: SAR satellite providing all -
weather radar imaging for land and

oceanic applications . *’M
) sintinel-s entinels
A Sentinel - 2:  multispectral satellite
provides high resolution imagery for ,.
land based applications . il sentinel-2

A Sentinel - 3: provides global land and
ocean monitoring services .

. _ . ser;tinel-sp \
A Sentinel - 5P: provides data relating to . \f

sentinel-3

atmospheric composition monitoring




Sentinel - 2 data detall

I 5 days
10 days
{7 10 days access from alternated tracks

Geographic and temporal coverage for data acquisition



Sentinel - 2 data detall

BAND | WAVELENGTH SPATIAL RESOLUTION
(min - max in micrometers ) (meters )
Band 1  Costal aerosol 0.421v 0.457 60
Band 2  Blue 0.439u 0.535 10
Band 3  Green 0.537u 0.582 10
Band 4 Red 0.646 v 0.685 10
Band 5 Vegetation red edge 0.694 v 0.714 20
Band 6  Vegetation red edge 0.731v 0.749 20
Band 7  Vegetation red edge 0.768 u 0.796 20
Band 8 NIR (near infrared ) 0.767 v 0.908 10
Band 8a NIR (near infrared ) 0.848 u 0.881 20
Band 9  Narrow NIR 0.931v 0.958 60
Band 10  Cirrus 1.338u 1.414 60
Band 11 SWIR (Short wave infrared ) 1.539v 1.681 20

Band 12 SWIR (Short wave infrared ) 2.072uv 2.312 20




EO Applications: Sentinel
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EO Applications: Sentinel
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EO Applications: Sentinel
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EO Applications: Sent
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Scene classification map
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Example of
satellite data application

Ecoregions
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! L J Defining  ecological regions in Italy based on a multivariate ECO reg IO nS
FEEANS clustering approach : A first step towards a targeted vector borne
disease surveillance
Ippoliti et al. 2019 PLoSONE 14(7): e0219072

\Y; standard deviation of  altitude

VvV  mean daytime land surface

temperature (LST)
2007 - 2016

v mean amplitude of LST

- Fourier transformation
v peak timing of the annual cycle of

LST
PCA

v Mean of the annual cycle of NDVI

_ Unsupervised k - medoid
v Amplitude of the annual cycle of

NDVI

Clustering
RGB channels

v daily mean amount of rainfall
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Ippoliti et al. 2019 PLoSONE 14(7): e0219072

Spatial resolutions

Number of pixels per resolution (Italy)

2 km
79,619

1 km
312,673

250 m
4,869,825




