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1. Intro: Our atmosphere’s layers
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1. Intro: troposphere’s composition \:\\\i\‘fesa
Major components: '

78% Nitrogen

21% Oxygen

1% (CO,, Argon, water vapour,
trace of other gases, aerosols
and clouds)
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1. Intro: Our atmosphere: the Greenhouse Effect

Gases in our atmosphere trap the heat
from the Sun, so the Earth is much warmer
than it would be without an atmosphere,
and life can flourish.

The gases responsible for this are mainly:
- Carbon dioxide CO2

- Methane CH4

- Nitrous oxide N20

- Water vapour

How can we measure these gases?
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in-situ measurement
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1. Intro: Measuring air quality from space

Needing Remote Sensing

Remote sensing is the acquisition of information about an object or
phenomenon without making physical contact with the object and thus in
contrast to on-site observation (performed locally on Earth)

ESA UNCLASSIFIED - For Official Use

— Il b 2o I W= T Il S R e BBl TS EAEE vl



1. Intro: Measuring atm. composition from space \\\\\esa

Incoming
Solar Radiation

Outgoing
Infrared Radiation

Radiation Intensity ——3=

Each gas absorbs the sun radiation in certain
wavelengths, creating a certain signature.
Thanks to this, we can differentiate gases
from each other.
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1. Intro: Measuring atm. composition from space

« Measurements from space: Copernicus Sentinel 5P satellite

Nitrogen dioxide Ozone

X

Formaidehyde Methane

&

Carbon monoxide Sulphur dioxide

Animation available at
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http://www.esa.int/spaceinvideos/Videos/2017/07/Bringing_air_pollution_into_focus

1. Intro: Measuring atm. composition from space: N

Coronavirus lockdown leading to drop in pollution across Europe
More info at https://maps.s5p-pal.com/cases/
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1. Intro: Measuring atm. composition from space: COZ

« Carbon Dioxide (CO2) is a very potent greenhouse gas
and contributes to global warming

« Man-made CO2 is generally created during the burning of
fossil fuels by cars and industry
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1. Intro: Measuring atm. composition from space: CO{ =
(carbon monoxide)

o I

* Odourless gas which is highly toxic

« Sources are mainly car exhaust fumes and the burning of
fossil fuels in general

 Even in small concentrations it can lead to poisoning and
death

Source: Max Lederer
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1. Intro: Measuring atm. composition from space: (:=@Sa
Particulate Matter PM2.5 and PM10 (part of aerosols)

vz
V=

« Very small particles with very varied origins (some natural, some man
made)

« PM2.5 <= 2.5 uym; PM10 <= 10 pym (diameter)

« PM2.5 is particularly dangerous since these particles can penetrate deep
inside our lungs due to their small size

« Both PM2.5 and PM10 are linked to cancer and respiratory diseases

107° 0.5%x107°
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2. EXPERIMENTS \

« Air Pollution experiment (Air Quality Platform)
- Exploring the EO Browser
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ESA Air Quality Platform {:esa

ESA UNCLASSIFIED - For Official Use

— Il b 2o I W= T Il S R e BBl TS EAEE vl European Space Agancy



ESA Air Quality Platform - the website

https://Ips19airquality.esa.int/map/

School Lab Air Quality — LPS 19
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LPS Air Quality Station
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2. Experiments: ESA Air Quality Platform

- update it
GPS
| }1 Temperature CO,
PM 2.5 & PM 10 & Humidity
CO, NO,,
NH;
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2. Experiments: EO Browser Overview

< 9 EO Browser

Q Search =i

* Free of charge
Contains (almost) complete archive of Sentinel 1,2,3 and 5P data
Go to: apps.sentinel-hub.com/eo-browser/

: :

Online tool for visualizing satellite data 7]
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Air Pollution Monitoring using EO Browser
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Air Pollution Monltorlng usmg EO Browser
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Air Pollution Monitoring using EO Browser
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