Air Pollution and space
Air pollution affects us all. Seen from space, our urban centres are overhung by invisible plumes of pollution and studies have shown time and time again the negative impact of air pollution such as smog on the general population. Other forms of atmospheric pollution such as the exhaust of carbondioxide, methane and ozone contribute greatly to climate change. But we are not powerless, mankind can halt the pollution of our atmosphere with good legislation. To back up this kind of legislation and support scientific studies the European space agency ESA works tirelessly to monitor or planet and the air we breathe. 
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	Earth, home to 7,5 billion people.  All of whom can be affected by pollution and climate change. 
A decline in air quality such as smog poses massive risks for people’s health and one of the main contributors to climate change is the pollution of our atmosphere by greenhouse gases such as CO2 and Methane. This is why measurements on air pollution need to be done everywhere, like here for instance with a mobile measurement station at the university of Bremen. It detects smog and industrial emissions. These local measurements  supplement and validate the global observations from  satellites. Which in turn are needed for scientist to study the air we breathe and the planet we live on. 
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In general we have this problem of unambiguously identifying anthropogenic impact from natural phenomena or natural behavior in this complex system and how we are modifying that. So this is the challenge for science which is a necessary prerequisite to enable good legislation. And ultimately sustainable development. So in this context measurements from space are essential because they provide use with the global picture from the local to the global scale. 
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	Earth observation is one of the spearheads of the European Space Agency ESA in general and  measuring  air pollution is indeed part of it. One of the satellites that has given scientist massive amounts of data on atmospheric pollution was Envisat. The satellite used several spectrometers to detect ozone and trace gases in our atmosphere. . The results of the ten year(s) Envisat mission are still being studied today and this  data is crucial for scientists.  
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The satellites are a key information base. A knowledge base for the study of atmospheric physics, chemistry and meteorology. It is essential data because we need to know not just what is coming out at a given place but we need to know where it is going. Where it is depositing at the surface, how it is transformed, is it going to be taken up by clouds and rain down? If so where? And this whole transport and transformation process is a complex business.
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	The tracking of air pollution is also part of the European Union’s earth observation programme, Copernicus. The sentinel-4 and 5 missions  will be carried by meteo satellites, they are dedicated to monitoring the composition of our atmosphere. A third Copernicus mission, the sentinel-5 precursor mission will launch later this year and will continue the legacy of Envisat. The mission will monitor the atmosphere using the Tropomi spectrometer to monitor various trace gasses in our atmosphere and reduce data gaps between Envisat and Sentinel-5. 
By combining satellite data with the local measurements on the ground, scientists can properly monitor air pollution and how this impact us and our planet.
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We have lots to understand to assess the impact. Ultimately more pollution is bad for health bad for people and the estimates are somewhere between 3 and 7 million people a year die prematurely from air pollution. This is a large number of people. 
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	At the forefront of earth observation the European space agency helps understanding  climate change and pollution by giving scientists and policymaker the data that can drive legislation. Hopefully all working together for a sustainable future for mankind.  
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· What have we learned about pollution?
· What do we need to do?
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· How an analyses of air pollution is made
· Satellites vs insitu 
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