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Learning goals

O
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A Define suitable search criteria (time range, area, satellite, satellite product, visualization
type) in EO Browser for a case study in air pollution

A Interpret Sentinel -5P NO, maps

A Understand the different levels of processing for Sentinel -2 products (L1C and L2A)

A Get basic introduction to the concepts of satellite revisit and coverage (including orbit, swath)

A Compare images from different sensors in EO Browser
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Overview \\\

1. Overview of Sentinel -5P

2. Exercise with Sentinel -5P and Sentinel -2:
1.NO, with Sentinel -5P
2. Context information with Sentinel -2
3. Comparison of both sensors
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1. Overview of Sentinel-5P s
&:esa

http://www.tropomi.eu

Sentinel -5 Precursor (S -5P) is the satellite developed in preparation for the Sentinel -5 mission that will be
launched in the future. It carries only one sensor , called TROPOMI , which is the most advanced
multispectral imaging spectrometer to date.

TROPOMI observes the  sunlight that is scattered back to space by the surface of the Earth and by the
atmosphere, and it detects the unique fingerprints of gases in different parts of the electromagnetic
spectrum

It can detect a wide range of pollutants, because it measures in the Ultra Violet, Visible, Near Infrared and
Short Wave Infrared parts of the electromagnetic spectrum.

For example NO,, O, formaldehyde, SO,, CH,, CO can be measured.
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http://www.tropomi.eu/

1. Overview of Sentinel-5P

Nitrogen dioxide

Formaldehyde Methane
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Carbon monoxide Sulphur dioxide
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1. Overview of Sentinel-5P \\K ecSa

NO, image over Europe. Cities are highlighted, can you identify them? Can you see the ship routes?

TROPOMI NO2 tropospheric column S SEss b o e —
: i fé . i e s 15 25 35 45 55 65 75
June 2018 . / : vs -
: e R 5
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1. Overview of Sentinel-5P \\K ecSa

NO2 image over Europe. Cities are highlighted, can you identify them? Can you see the ship routes?
TROPOMI NO2 tropospheric column B SEs . S B L M
> ; J ¢ fé : e s 15 25 35 45 55 65 75
June 2018 ' | W . vy A N 3

London area

ESA UNCLASSIFIED - For Official Use Slide 7

— Il bz 4 W = " Il D == 011 T =2 g2 mm Ivl European Space Agency



Overview

1. Overview of Sentinel -5P

2. Exercise with Sentinel -5P and Sentinel
1. NO, with Sentinel  -5P
2. Context information with Sentinel
3. Comparison of both sensors
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2. Exercise overview \\\K\ esa

We will finda NO, map from Sentinel -5P . Then we willuse  Sentinel -2 (True Colour display) to
understand which features/elements existin the areas where NO, levels are high

Since the Sentinel -5P images cover larger areas than the Sentinel -2 images, we will  display at the same time
the images Sentinel -2 acquired on two different days , SO as to cover all the area of northern Italy

WHY?
We will look at this later in the
exercise, in Note 2
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2.1. NO, with Sentinel-5P

o8 SENTINEL Hub

Register for free  with an email address, to have full
access to all the tools.

First name:

(a ] |

Last name:
N .. ~Tss U

Confirm password:

i J

&« cC 0O Ii https://apps.sentinel-hub.com/ec-browse I

o~
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Q Search i= Results 4 Visualization % Pins

< @ EO Browser

Password:

(= ﬁl

Data sources:

B Sentinel-1
Sentinel-2
L1C
W oA
Max. cloud coverage: © ) & 100 %
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I'm requesting free EO Browser account
@ 'nclude additional free trial of other Sentinel Hub services
@ ! would like to receive latest news and information on Sentinel Hub.

By creating an account, you agree to ou

Already have an account? Sign in
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2.1. NO, with Sentinel-5P \\\K\ ecSa

1. Where to search? Navigate to the area of northern Italy (simply use your mouse to adjust the display  as
seen below . There is no need to upload polygons or enter coordinates ).

2.  Which sensor? Select Sentinel -5P (NO ,)

3.  When to search? Define Time range: 2018 -07 -27 to2018 -07 -27 (yes,the same day for both N

4.  Click Search ¢ GEOBrowser & _ ] : |

UBCHTERNSTERI
Q Search i= Results 4 Visualization EBY

Data sources:

W Sentinel-1
B Sentinel-2

B Sentinel-3
Sentinel-5P
B AER Al

reno! SMELSRLY
g W CcH4 et -
N cLOUD T i
®co (IR0 Vorons) VENIGE]

B HCHO

2 NO2

03

u s02
W Landsat .
W Envisat Meris
® MODIS i efbe
W propa-v e
W GBS

Time range: e (UGTEERIEE Adriatic
B8 20180727 B8 20180727 Ligurian o)
Bos R
Theme: & "
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2.1. NO, with Sentinel-5P
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We will choose the first result (from 12:18:06 UTC ):click Visualize

< 95 EO Browser

UBCHTERSTEG
Q search = Results ¢ Visualizaton X Pins BERN
—— TR ABID
Results
Zanc
Showing 8 resul
Sentin )2 B8 2018-07-27
© 12:18:06 UTC
(¥
B8 2018-07-27
© 12:13:06 UTC
Sentin NO2 B8 2018-07-27
©® 11:20:117 UTC
1Al
PR
P (el
el-5P NOZ B8 2018-07-27 raiTe my  RGETTRIER Ad.r::ﬂe
Ligurtan
L2
Sentine NO2 BR 2018-07-27
© 10:38:06 UTC
el-5P NO2 B8 2018-07-27
© 10:33:06 UTC aners
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2.1. NO, with Sentinel-5P \

1. To display the NO, map , you may need to click on Nitrogen Dioxide , under Custom
2. Visualize the legend too

< %5 EO Browser

Q, Search := Results ¢ Visualization X Pins

SENTINEL-5P NO2 QY®w=

<« B » 20180727

Custom
Create custom rendering

1.0E-4 [mol / m*2]
875E5

625E-5
! 3.75E5

12565
0.0
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2.1. NO, with Sentinel-5P e ecSa
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What you are seeing are the NO , concentrations over Europe as mapped by the satellite  Sentinel -5P on
July 27th 2018 . NO, concentrations in  clean air are close to 0 and they only rise when an emission source

is present. For example, large amounts of NO, are released by the  burning of fossil fuels so industry and
vehicle traffic contribute to high levels of NO ,. As you can see in the image, high concentrations can be

found mostly in  urban areas , e.g. Milan, Rome, Lyon.

Ships are another large emission source for NO, and other air pollutants. As you can see, Venice, which has

oneof I t al yds | ar ge sshows\eeny highu NS, levels.

Observe also that many pixels in the image are empty . Thatis because these pixels coul dndét be retr
for example due to clouds. Since the pixels are also quite large (one S-5P pixel covers an area of ~ 7km*7km ) it

gets difficult to interpret t3entsel i-2rfar hetter untleestariding u s e ofdha scene.f r o n

Butfirst | et <awe (pin) ourimage !
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2.1. NO, with Sentinel-5P
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Save the Sentinel -5P NO, image from 2018 -07-27 by using Pinimage function.
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