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L3 Defining Earth Observation (EO)

Earth Observation (EO) can be defined as
the process of acquiring observations of the
Earth’s surface and atmosphere via remote
sensing methods.

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

EO satellites
« Capture images on global scale
- Monitor Earth's phenomena 24/7

« Equipped with remote sensing sensors
sensitive to specific electromagnetic
wavelengths




Copernicus is the Earth observation component
of the European Union’s Space programme,
observing our planet’s environment and
systems. It offers raw data and derived products
that draw from satellite Earth Observation and
in-situ (non-space) data.

- The world's largest Earth observation
programme.

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

« Huge benefits to business and academia in
Europe.

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




The Sentinel missions

« Sentinel-1: SAR satellite providing all-
weather radar imaging for land and
oceanic applications.

sentinel-1
' sentinel-s

- Sentinel-2: multispectral satellite
provides high resolution imagery for
land based applications.

sentinel-2

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

sentinel-sp

« Sentinel-5P: provides data relating to et b
atmospheric composition monitoring.
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Sentinel-2 data detail

I 5 days . e o s
10 days Geographic and temporal coverage for data acquisition
{7 10 days access from alternated tracks




Sentinel-2 data detail

BAND . WAVELENGTH SPATIAL RESOLUTION
(min-max in micrometers) (meters)
Band1  Costal aerosol 0.421 — 0.457 60
Band2  Blue 0.439 — 0.535 10
Band3  Green 0.537 — 0.582 10
Band4 Red 0.646 — 0.685 10
Band5 Vegetation red edge 0.694 — 0.714 20
Band 6  Vegetation red edge 0.731 - 0.749 20
Band7 Vegetation red edge 0.768 — 0.796 20
Band 8  NIR (near infrared) 0.767 — 0.908 10
Band 8a NIR (near infrared) 0.848 — 0.881 20
Bandg9  Narrow NIR 0.931 — 0.958 60
Band 10 Cirrus 1.338 — 1.414 60
Band 11 SWIR (Short wave infrared) 1.539 — 1.681 20

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




EO Applications
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EO Applications: Sentinel-2

%

Disclaimer ® Sentinel Hub

Lat: 43.1521, Lng- 12.8375

¢

%,

i
*
9
B
3]




SWIR
R=B12,G=B8a,B=B4

Fals

Basex

Highli

Enhanced natura

NDVI

PEvtats
I

- Rl
” 53 0w o ST E
A At

X > 5
\f bands (B3 - B 8) : ! ) % S8 AN 3 o NG e e e
ploncand
on algorithm.
% > 53 N
M

04 @

In
S o[

BHEAEDNRA

Lat: 433601, Lng 128203 M 10km |



~— ] —

I_S o [ . [
e O Applications: Sentinel -2
NDWI ’i o ;%?\i
' (B3-B8)/(B3+B8) :
B - ps

True color
Based on bands B4, B2, B2

False color

. Based on bands BE, B4, B3

Highlight Optimized Natural Color

Enhanced natural color visualisation

NDWI
Based on a combination of bands (B2 - B4)/[BE + B4)

False color (urban)
Based on bands B12, E11, B4

Moisture index
Based on a combination of bands (B3A - B11)/(BBA + B11)

SWIR

Based on bands B12, BEA, B4

st +Aggiu. <> ¥

Based on a combination of bands (B3 - BE...

NDSI
Based on a combination of bands (B2 - B11Y{E3 + B11)

Scene classification map

Clazzification of Sentinel-2 data as result of ESA's Scene classification algorithm.

Lat: 430157, Lng: 12.2021



ol

LY
appononBo

>

[+
O

NDSI
(B3-B11)/(B3+B11)

True color
Based on bands B4, B3, B2

False color
Based on bands BS, B4, B3

Highlight Optimized Natural Color

Enhanced natural color visualisation

NDVI

Based on a combination of bands (B8 - B4)(ES + B4)

False color (urban)
Based on bands B12, B11. B4

Moisture index

Based on a combination of bands (B8A - B11)[BEA + B11)

SWIR
Based on bands B12, BEA, B4

NDWI

Based on a combination of bands (B3 - Bt

NDSI
Based on a combination of bands (B3 - B1...

+ Aggiu... <> ¥

Scene classification map &

Classification of Sentinel-2 data as result of ESA's Scene classification algosithm.

-—

313

Lat: 433491, Lng: 128638 [ 10km B




~— ] e

1
N

|

Scene classification map

True color
Based on bands B4, B3, B2

Highlight Qptimized Natural Color

Enhanced natural color visualisation

NDVI

Based on a combination of bands (B3 - 64)/BE + B4}

False color
Based on bands BE, B4, B2

False color (urban)
Based on bands B12, B11, B4

Moisture index
Based on a combination of bands (B8A - B11)/BBA + B11)

SWIR
Based on bands B12, BEA, B4

NDWI

Based on a combination of bands (B3 - B3)/B3 + BE)

NDSI
Based on a combination of bands (B3 - B11)(B3 + B11)

Scene classification map + Aggiu_..

Classification of Sentined-2 dats as result o...

EO Applications: Sentinel-2

Leaflet | © OpenSireetMap cont

utors - Disclaimer. © Sentinel Hub < A26

o
®
@
@
o
O
@
O
O
O
O
O

Mo Data (Missing
data)

Saturated or
defective pixel

Topographic cast
shadows

Cloud shadows
Vegetation
Mot-vegetated

Water

Unclassified

Cloud medium
probability

Cloud high
probability

Thin cirrus

Snow or ice

Lat: 43.3671, Lng: 12.8320



TERAMO

ion

t

1Cd

|
o5
a
ma
=
N MO
) o
<)
h
|
o)
)
c
7/ p)

Ecoregions




m

|7 -
14,0 Defining ecological regions in Italy based on a multivariate E
JFR A clustering approach: A first step towards a targeted vector borne C O re ]-O nS
disease surveillance
Ippoliti et al. 2019 PLoS ONE 14(7): 0219072

v standard deviation of altitude

v mean daytime land surface

temperature (LST)

v mean amplitude of LST 2007-2016

o Fourier transformation
v peak timing of the annual cycle of

LST

PCA

Unsupervised k-medoid

v Mean of the annual cycle of NDVI

v Amplitude of the annual cycle of

NDVI Clustering

RGB channels

v daily mean amount of rainfall

19 20 21 22




NDVI

f

08

0.

F

02

00

Ippoliti et al. 2019 PLoS ONE 14(7): e0219072

LstdMn

5 10 1% 20
cluster

NDVIMn

|
’q"l :

o

cluster

W’ﬁi"*‘m"

rainfall
N
L

cluster

Ecoregions




Ippoliti et al. 2019 PLoS ONE 14(7): e0219072
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Copernicus Data Space
Ecosystem Browser
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How to use them:

exercise
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View Statistical Info
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Statistical Info results

« What are the first and last dates visible in the chart?

- What are the mean, standard deviation (st. dev), minimum (min), and maximum (max) values corresponding to

.

these two dates?

Firstdate 2024-08-19 Last date 2025-02-15
Mean 0.11 Mean 0.14
St. dev 0.09 St.dev 0.17

Min - max -0.05 — 0.92 Min — max -0.07 — 1.00
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Final step

Try to download the image of the day
2025-02-15
in TIFF format for the True color, NDVI,
Moisture index and NDWI layers.

Tip: Open the ‘Pins panel’ % to retrieve the previously saved image, just select it in the list to view it again.
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