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Learning goals

Å Define suitable search criteria (time range, area, satellite, satellite product, visualization 

type) in EO Browser for a case study in air pollution

Å Interpret Sentinel -5P NO 2 maps

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

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

Å 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. NO2 with Sentinel -5P

2. Context information with Sentinel -2

3. Comparison of both sensors
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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 NO2, O3, formaldehyde, SO2, CH4, CO can be measured.

http://www.tropomi.eu
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1. Overview of Sentinel-5P

http://www.tropomi.eu/


ESA UNCLASSIFIED - For Official Use Slide  5

1. Overview of Sentinel-5P
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1. Overview of Sentinel-5P

NO2 image over Europe. Cities are highlighted, can you identify them? Can you see the ship routes?
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1. Overview of Sentinel-5P

NO2 image over Europe. Cities are highlighted, can you identify them? Can you see the ship routes?

Ship routes

London area

Madrid

The Netherlands, Belgium

Rome
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Overview
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3. Comparison of both sensors
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We will find a NO 2 map from Sentinel - 5P . Then we will use Sentinel - 2 (True Colour display) to 

understand which features/elements exist in the areas where NO 2 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 . 

2. Exercise overview

WHY? 
We will look at this later in the 

exercise, in Note 2
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http://apps.sentinel -hub.com/eo -browser/

Register for free with an email address, to have full 

access to all the tools.

2.1. NO2 with Sentinel-5P

http://apps.sentinel-hub.com/eo-browser/
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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 2 )

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

4. Click Search

1

2

3

4

2.1. NO2 with Sentinel-5P
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We will choose the first result (from 12:18:06 UTC ): click Visualize

2.1. NO2 with Sentinel-5P
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1. To display the NO 2 map , you may need to click on Nitrogen Dioxide , under Custom

2. Visualize the legend too

1
2

2.1. NO2 with Sentinel-5P
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What you are seeing are the NO 2 concentrations over Europe as mapped by the satellite Sentinel - 5P on 

July 27th 2018 . NO 2 concentrations in clean air are close to 0 and they only rise when an emission source 

is present. For example, large amounts of NO2 are released by the burning of fossil fuels so industry and 

vehicle traffic contribute to high levels of NO 2 . 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 NO2 and other air pollutants. As you can see, Venice, which has 

one of Italyôs largest harbours shows very high NO2 levels. 

Observe also that many pixels in the image are empty . That is because these pixels couldnôt be retrieved 

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 this image. Letôs use data from Sentinel - 2 for better understanding of the scene.

But first letôs save (pin) our image !

2.1. NO2 with Sentinel-5P
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Save the Sentinel -5P NO2 image from 2018 -07 -27 by using Pin image function.

2.1. NO2 with Sentinel-5P


