Seen from Space: NO2 and Covid-19 lockdown
As the Covid-19 pandemic has disrupted live across the globe Earth observation satellites take the pulse of our planet from space and find how lockdowns have a severe impact on our environment. While the lockdowns have had a massive impact on human lives and economics, beneficial effects on our planet are also visible. How can we preserve the good side-effects of this crisis while also reclaiming our freedom and restarting our economies. 
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	As the Covid-19 pandemic is sweeping across the globe, many countries and regions have gone into lockdown confining people to their homes and drastically reducing economic and social activities. In many places road traffic has halted and passenger airplanes stay grounded. 

Some effects of these radical changes on our planet were visible in only a few weeks. From orbit the European fleet of Copernicus satellites have observed these rapid changes. From the waters of the Venice lagoon clearing up, to changes in our atmosphere where a swift reduction in NO2 concentration in the Atmosphere has occurred especially in regions which have gone into lockdown.
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	ITW Josef Asschbacher – Director of earth observation programmes
So with Sentinel-5P of our Copernicus programme, we have observed actually quite some stunning images of concentrations of NO2. NO2 is one of the gases that is created directly by people, school, traffic and an industry. And these are really the main polluting sources. And interesting part, or interesting fact of NO2 is that it is a gas that is a relatively short lived. It lives for half a day, roughly a few hours, and therefore it can be directly traced to the pollution source. That means traffic and industry where it is produced. // Recent measurements of NO2 of end of March, early April have shown that over several cities in Europe, which have been heavily affected by the lockdown after the corona virus restrictions have been applied, that these values are going down by about 50 percent, in some cases even higher. 

	10:01:52
· Animation Sentinel-5P orbiting the globe with rotating globes and tracegasses – 2017 – ESA

·  Aerial: polluting industry – stock footage – Videoblocks

· Chart of NO2 concentrations southern Europe – 2020 -ESA (2 shots)
· Aerial: Los Angeles skyline with smog – Stock Footage – Videoblocks

· Aerial: Los Angeles skyline without smog – Stock Footage – Videoblocks
· Satellite image of NO2 concentrations India by Sentinel-5P – 2020 -ESA (2 shots)
· Still: Himalayas summits as seen from Punjab India – 2020 – private
· Aerial: Slovenian scrapyard and dock, Slovenia – stock footage – Videoblocks

· Aerial: polluting industry  – stock footage – Videoblocks

· Satellite timelapse of NO2 concentrations South-east Europe by Sentinel-5P – 2020 -ESA 

· Aerial: polluting Chimney  – stock footage – Videoblocks

· EXT. Car exhaust and driving cars  – stock footage – Videoblocks

· Animation. Human respiratory system  – stock footage – Videoblocks
· INT. Child with spirometer at doctors office – Nova-zembla productions – 2018
· Aerial: Bowery during lockdown, New York City, USA  – stock footage – Videoblocks
· Animation: Stockmarket drop – stock footage – videoblocks

· INT: Depressed girl silhouette – stock footage – videoblocks
· EXT. empty square in Milan, Italy during lockdown – stock footage - Videoblocks

· EXT. Close-up storefront closed – stock footage - Videoblocks

· chart of NO2 concentrations France and Italy Europe– 2020 –ESA
· EXT. Man in protective suit decontaminating during lockdown – Stock footage – Videoblocks

· EXT. truck leaving distribution center – stock footage – videoblocks

· INT. subway carriage Milan during lockdown, Milan, Italy – stock footage – videoblocks

· INT. Close up money printing - ECB
	By measuring concentrations of NO2 from space ESA and its scientific partners can indirectly determine the impact of corona measures on industrial and economic activity. Over major cities across the globe a massive reduction in NO2 has been recorded whenever a lockdown has been put in place. In Los Angeles for example the famous smog has disappeared and in regions in India the peaks of Himalayas can been seen again for the first time in a generation. Other regions, for instance in eastern Europe, industrial activity has continued and these are also visible from space as they do not show a reduction in NO2 pollution.

The reduction of NO2 pollution is in itself good news as it does affects people’s health. NO2 is known to cause respiratory problems and aggravate underlying conditions such as asthma. However today the reduction in air pollution comes at a very severe cost in terms of economic growth, mental wellbeing and disposable income with millions of people confined to their homes and even losing their jobs. So this drastic reduction is not a sustainable one. But as countries are now preparing to restart their economies with massive stimulus packages there might be a choice to do things differently.
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	ITW Josef Asschbacher – Director of earth observation programmes
I think there it is very important that we are using this momentum. But also the situation seeing clear skies today and hearing the birds outside our windows that we realized how important it is to preserve our planet, our nature, and therefore do the investments of the stimulus package in a way that they are sustainable and they are still in line in harmony with our planet. one way or another.
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	It is estimated that air pollution in general  causes over 500000 premature deaths in Europe every year. And cleaner air is certain to be beneficial for our health. So as we battle the Covid-crisis we should try to innovate and shape our world for a better tomorrow. From Space ESA will continue to give us the data we need to take the pulse of our planet… and act on it
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· Interview Josef Aschbacher, ESRIN, Frascatti, Italy – April 2020 – ESA


	ITW Josef Asschbacher – Director of earth observation programmes
So with Sentinel-5P of our copernicus programme, we have observed actually quite some stunning images of concentrations of NO2. NO2 is one of the gases that is created directly by people, school, traffic and an industry. And these are really the main polluting sources. And interesting part, or interesting fact of NO2 is that it is a gas that is a relatively short lived. It lives for half a day, roughly a few hours, and therefore it can be directly traced to the pollution source. That means traffic and industry where it is produced. So what we have seen in China, for example, especially the Wuhan area where the corona virus was breaking out, is that the concentrations of NO2 to have been drastically decreasing after China went into lockdown. That means it stopped basically traffic and industry. And we have seen this very clearly. We visualise this in our satellite images from red colours. It went to, what, blue colour, red being a very high value, blue being a very low value. And this is very drastic and very visible and very direct measurement of this air pollution, which we can see right there. Our scientists have been looking into this. It is actually not so straightforward to directly get the measurement from Sentinel-5P translated into a NO2 concentration, because there are elements that are also influencing this value, which is in particular weather parameters like wind or temperature or similar weather, weather parameters. However, these corrections are being applied to our data. And we can say that the concentration of NO2 has gone down by 30, 40 percent over the China area. And then we have done the same in Italy. We have had a delay in terms off the peak of the corona crisis between China and Italy. But once Italy was hit very strongly and Prime Minister Conté, through a decree was locking down Italy on the 10th of March, we could really see a drastic change also in the concentrations of NO2 in our satellites or from our satellites.
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	The more recent measurements of NO2 of end of March, early April have shown that over several cities in Europe, which have been heavily affected by the lockdown after the corona virus restrictions have been applied, that these values are going down by about 50 percent.
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	And this is very drastic, is very severe because we see immediately the direct link or direct connection of industrial activity and traffic in the atmosphere. Concentration of NO2. So there satellites clearly show very visibly and very fast how this connection is made of reduced economic activity, which you can see in our satellite images. Of course, this is a very good indicator because he can see immediately what happens, how intense is polluted. That means indirectly how much industrial activity is ongoing. Of course, we have done similar observations, not only for China and Italy. We have done it for all of Europe, in particular also Spain, which has been heavily affected, but also France. We see similar values of reductions of NO2 also in Spain, also in France. We also looked at Germany, obviously, and Belgium and the UK. The concentration decrease has not been as strong in those areas, interestingly, but we think we obviously have seen a very sharp decrease as well somewhere where it was not going down as plastic as compared to Italy, for example, was more in Easter Europe, in Poland, Southern Poland. We have still seen relatively high concentrations of NO2. Also, there was a reduction, but not as strong as in other areas. And this really depends, I think, on how the policies have been implemented in the respective countries.
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	Also, we see this now happening in the US, the US being now heavily affected by the corona virus. Also there we see, depending obviously on the area, a reduction in NO2 values and the major cities have been, have been screened, have been observed. And we see obviously in in New York, but also in Los Angeles, in Miami and different big cities of the US the impact, depending obviously on how strong the lockdown measures have been. So there satellites, I think are really showing extremely well visibly of how they can be used to monitor a crisis like Covid, because our satellites, the Copernicus satellites, but also the other Earth observation satellites, they are taking the pulse of our planet. And this is a very good example of how they do it.
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	Our ESA Earth observation satellites are used in many ways in context of this pandemic of the Covid crisis. One obvious case is that we are using our satellites to monitor atmosphere pollution and the images of NO2 to have been widely publicized and are widely used in different media. In Europe, in America and China. They really see how the NO2 concentration changes  as a result of a reduced human activity.
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	There's one more important part, which should not be neglected, is how the stimulus of the economy, which will happen after the corona crisis is over or is at least mitigated to a large extent. All the nations are putting a lot of money into the economy. And one important aspect is how this money is being used with regards to the environment. There are some scientists and people from the community quite concerned that after the pickup or after the crisis is over and the economic recovery is starting through the stimulus packages, that the climate will be damaged and pollution will increase a lot again. And I think there it is very important that we are using this momentum. But also the situation seeing clear skies today and hearing the birds outside our windows that we realised how important it is to preserve our planet, our nature, and therefore do the investments of the stimulus package in a way that they are sustainable and they are still in line in harmony with our planet. one way or another. 
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