SMOS monitoring droughts
In orbit for more than a decade, ESA’s Earth Explorer satellite SMOS has not only exceeded its planned lifespan, but also surpassed its original scientific goals. Built to demonstrate new technology in space and address gaps in our scientific understanding of how Earth works as a system, this remarkable mission is now also being used for a number of practical applications. With drought seemingly more commonplace, entrepreneurs are using information on soil moisture from SMOS and data from other satellites to generate commercial data products for the insurance market, ultimately bringing benefits to farmers.
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	As we head into summer, it is clear that many parts of Europe have had an unusually warm, dry spring. The lack of rain in certain regions is even visible from space. One of the satellites collecting data on this phenomenon is ESA’s Earth Explorer mission SMOS. For over a decade now SMOS has been advancing our understanding of Earth’s water cycle and with its ability to measure surface soil moisture, SMOS acts a rain gauge with global reach. In the past SMOS data were primarily used for scientific purposes, but this has changed. 
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	ITW Klaus Scipal: SMOS Mission Manager, ESA
Since more than 10 years now SMOS provides us systematically with maps of global soil moisture and ocean salinity. It is the longest data record coming from a sensor specifically built for this purpose. This data is used in research, for example, to understand feedback mechanisms between the land and the atmosphere. Today we also see an increasing uptake of SMOS products by operational services. And more recently, even commercial operators.
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	One of these commercial operators is the Dutch company VanderSat. They focus on commercial Earth observation services and use data provided by SMOS and other Earth-observing satellites to create and develop data products. This includes maps that show the effects of drought throughout Europe, and thanks to the data being delivered in near-realtime, they can be used almost immediately for practical applications.
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	ITW Thijs van Leeuwen: CEO of VanderSat
We see those droughts back in the maps we produce on a daily basis near real time. And we do that for several customers. So the water authorities are using these drought situation maps basically to adjust their policy locally. The fire brigade and other safety services are using those maps to make a better estimate on the risk for a certain wildfire. And when there is a certain wildfire, those maps are used actually to calculate what the prediction will be, in which direction we'll be the spread. Another opportunity that's now opening up is actually drought insurance. So with one of our key partners, Swiss Re, a reinsurer from Zurich, Switzerland, we are now investigating to roll out drought insurance for farmers here in the Netherlands. Which means if their crops or their yield is lower than expected due to the drought, they will receive a payouts. And his index, this drought index that defines this payouts, that is fully satellite based and provided by us.
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	Severe droughts are considered the number one threat to farmers, endangering crop yield and business. While 2020 is well on its way to being the hottest year on record, we can see how climate change is exacerbating drought across the globe. In parts of western Europe such as Belgium and the Netherlands, which are usually considered to be rather wet, droughts are expected for the third year in a row. Conditions such as this could prove destructive for nature and agriculture in Europe and in other parts of the world. Here satellite-based insurance will be key in helping farmers and governments manage the financial implications of droughts. 
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	ITW Marcel Andriesse: Senior underwriter agri-culture Swiss Re
So if you look back the number of farmers that insures for drought is increasing, but still it's not more. Globally it's definitely less than 10 percent, in the European Union maybe 20, 25 percent of farmers have insurance for drought. With increasing droughts to be expected in the coming decades. It would be really good to insure much more farmers and to really bring that number up to 40, 50 or even 70 percent of farmers in the world that have such insurance. And then at least we at Swiss Re no other way than to work with satellite products.

	10:04:06:09
· EXT. Dried plants on a field – videoblocks

· Soil moisture map – Hungary – 2020 – VanderSat (2shots)

· Aerial. Field near Eksel, Belgium – June 2020 – ESA

· Animation. Sentinel-2 Fly-by – unknown date – ESA

· Animation. SMOS Fly-by – unknown date – ESA

· EXT. Sprinklers spraying a green field  - Videoblocks

· EXT. close-up Sprinklers spraying a green field – Videoblocks

· Animation. SMOS map illustrating drought – 2018 – ESA

· Aerial. Dried wheat on a flied  – Videoblocks

· Animation. SMOS Fly-by – ESA

· Animation. Sentinel-1 Fly-by  – ESA

· Animation. Sentinel-2 360° – ESA

· Animation. SMOS Fly-by – ESA
	As the risk of droughts is expected to increase over the coming years, this type of satellite-based drought insurance can help farmers mitigate associated financial losses. In these times of recurring drought, Earth observation satellites can benefit us in two ways: firstly, they provide insight into the underlying processes of drought, which can help us to take steps to become more resilient in the future. Secondly, as satellites tell us precisely when and where droughts happen and who they affect, governments and aid organisations can use this information to help those who are most affected. From space, satellites like SMOS and Europe’s Copernicus Sentinels can help us to better manage drought conditions and to better understand our planet’s changing climate.
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	ITW Klaus Scipal: SMOS Mission Manager, ESA – SOUNDBITES ENGLISH
SMOS is ESA's soil moisture and ocean salinity satellite. The satellite was launched in 2009 and since then provides us with systematic observations of the Earth. As the name suggests, the satellite observed the salt content of the oceans and how much water is stored in the soils overand. It is doing this by using an innovative instrument technology that measures the natural microwave radiation of the Earth's surface.

	
	The original purpose of Smos was to measure soil moistureand ocean, salinity. Both important pieces of information on the Earth's water cycle. Hence, the mission is often also dubbed as ESA's water mission, the observations, for example, allow us to better understand how water is exchanged between the Earth's surface and the atmosphere, which is important to better understand our climate system or to predict our daily weather.



	
	Since more than 10 years now SMOS provide to systematically which maps of global soil moisture and ocean salinity. It is the longest data record coming from a census specifically built for this purpose. This date is used in research, for example, to understand feedback mechanisms between the land and the atmosphere. But it also has a direct, practical implication. For example, today we use most to improve weather forecasts everyday or, for example, to monitor agricultural droughts.

	
	Since more than 10 years now SMOS provide to systematically which maps of global soil moisture and ocean salinity. It is the longest data record coming from a census specifically built for this purpose. This date is used in research, for example, to understand feedback mechanisms between the land and the atmosphere. But it also has a direct, practical implication. For example, today we use most to improve weather forecasts everyday or, for example, to monitor agricultural droughts.

	
	Today SMOS data is for example, used everyday by weather centers to improve their forecasts. Hurricane warning centers use SMOS data to track tropical cyclones. Beside these institutional operaters that are still close to sience sometimes. More recently, we also see an increased interest of commercial providers. For example, insurance companies operating in the agribusiness sector use the data to better judge drought risks.

	
	Well, satellites cannot prevent the drought to happen or even undo a drought. But satellites can provide objective, up-to-date global information of how droughts develop. So the benefit are two folds. First, we can learn about the underlying processes of droughts, which can help us to become more resilient in future. Secondly, as satellites tell us precisely when and where droughts happen and who they affect most. We also have a direct benefit. For example, governments or aid organisations can use this data to reach out and help those who are most affected.

	
	SMOS and the sentinels are highly complementary missions, SMOS was designed to provide an optic global few with high accuracy, but it does not provide the spatial detail. Smos as a spatial resolution of tens of kilometres. It cannot, for example, see what happens on individual fields. This information, the field scale can be provided by the Sentinels. Using data from both systems really can make a difference. We get both worlds, high accuracy with a high level of spatial detail.

	
	SMOS is in a very healthy condition, even after more than 10 years in space, which for a satellite, is a very long time. All systems work perfectly. It is very difficult to make predictions, of course. But if our member states continue to support the mission, I would say it can easily go on for another 10 years.

	
	The mission started as a pure research mission, serving two domains, soil moisture and ocean salinity. Today, we see that data from this mission is used in a variety of domains. Scientists use it to measure the thickness of sea ice, to measure if soils are frozen or thawed. We use it to infer forest... changes or to track tropical cyclones over the oceans. But I think what really makes SMOS exceptional mission is that besides the scientific use of the data, it today also has an operational user community and even commercial services start to use the data. 

	
	What can be done with it? And how are the partners. In the past years ESA took a leading role in providing free and open earth observation capabilities. We have the Explorer programme with its highly innovative mission concepts. And together with the European Commission, we developed the copernicus satellite system. Today, these systems provide a critically needed observation capability of our planet. I mean, we see every day how the environment around us is changing. Some of these changes even have a dramatic impact on our society. Observations from these satellite systems really provide us with the information needed to better understand many of these processes and in consequence to become a more resilient society in future.

	
	Already today, Earth observation is an indispensable instrument to study and understand our earth's system. These observations really help us to better understand the mechanisms behind extreme events like droughts, which we need to better predict the occurence and ultimately to manage them in future. Beside this, we will also see an increased uptake of satellite observations by commercial players in the agribusiness business sector. This observation will not only improve our weather forecast or climate forecasts, it will also be used to monitor directly what happens on the field scale and to optimize farming practices.
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· What is Smos?

· What was the original SMOS mission?`

· What were the results of the SMOS mission?

· How are SMOS data used today?

· Why are Earth observation satellites important?
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	ITW Thijs van Leeuwen: CEO of VanderSat – Soundbites English
What is Vandersat and what does it do? Vandersat is a company that focusses on commercial earth observation services . We focus on water. water on the grounds, water in the plants and water in the soil. We have strong scientific roots and we developed a patented methodology to create and develop unique data products. And mainly the moisture content of the soil is a very important one.

	
	We use several satellite sources. So we combine multiple satellites. SMOS is a key one. But besides that, there are missions from the NASA, from Jaxa we use as well, from ESA, specifically, the Copernicus Sentinel Constellation is of key importance for our products.

	
	It's of key importance to have multiple satellites. If you provide commercial earth observation services, it's all about reliability. It's about continuity. So if one satellite system drops out, you want to have a backup system and also you want to provide continuity for the future. You build a service now, but you want to provide the service also in the upcoming years.

	
	It's a tricky question, but we see actually that droughts are changing, also here in the Netherlands, the country where we're from and where our office is located. We are a water country, but actually, we are now facing with the effect of droughts. When you look at the eastern part of  the Netherlands, which are a bit higher and sandy soils, we have water shortages, which has an effect on the amount of water that can be used for irrigation, but also for drinking water purposes. In the west, which is the lowland basically. We have another effect due to the droughts, which is salinization. So due to lack of water actually salt water is boiling up, basically. And it's affecting the quality of the drinking water. So those are when in a small country like the Netherlands, already two things that are now affecting us. A Third one are wildfires. Yes, we do have them here in the Netherlands and they're on the rise due to very dry conditions in the soil. But specifically in the plants.

	
	Droughts are visible from space by actually using all those great sensors which are in space, combine them with certain algorithms, algorithms we have developed in-house and we then provide maps of the situation in the top soil. How dry is it compared to a long term average? And by making those maps available, you get from a very local perspective, a great understanding of the drought situation.

	
	when we started five years ago, we really had the mission to provide commercial earth observation services. I think initially it was also the goal of actually the whole Copernicus setup that those systems should be used to generate business on. And that's really our goal. We want to make a difference there. And I'm very proud as as the CEO of Vandersat right now that we are providing those operational commercial services, for example, with Swiss Re, our reinsurance partner. We're in our live in nine different countries all over the worlds where operationally near real time satellite derived indices are actually used for real business. It's a business model that works. And it's a business model we can build upon as a company. It's not a subsidy or a project that will stopping in the next year. This  is a real business model.
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	ITW Thijs van Leeuwen: CEO of VanderSat – Soundbites Dutch
· Wat is VanderSat?

· Who are the customers of VanderSat?

· How is the data used?

· What satellites are used?

· What is the mission of Vandersat?
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· INT. Marcel Andriesse, Swiss Re Offices, Zurich, Switzerland – 2020 – Swiss Re
	ITW Marcel Andriesse: Senior underwriter agri-culture Swiss Re - English
Swiss Re is a lead or leading global reinsurance company and we insure insurance companies. So in case of catastrophe, the insurance companies are able to pay to their clients back to money

	
	So the main use of satellite data currently is in the field of agriculture. So we use the satellites to globally be able to ensure farmers. And the main risk that we ensure there is for drought, around 70 percent of the losses for farmers in the world comes by drought. There are, of course, other risks. But the satellite data is really helpful in that respect. 

	
	The advantage of the satellite is that it's really globally available, It's transparent and we can really have a look at the whole world every day. So that's really great. If he wouldn't have that satellite, we would need expert claims experts that will drive with their car to the field and look at each field separately and that that works pretty well in many countries in the world. But if we're talking about huge countries with millions of hectares or also contribute millions of farmers, we just need other solutions. And the next generation now of the satellite data, this really allows us to give an individual look at each field, at each region and to make insurance products that that's really a big advantage.

	
	So without a satellite data, there is no way that we can grow the support for the farmers for this drought insurance. So if we want to scale up, if we want to really ensure farmers in Africa, farmers in South America and India and China. It's really important that we can at least have the support of the satellite data to objectively say, yes, there was drought. There was no drought. And on the other hand, yes, we need people in the field. We also need to get ground truth. We need to understand what's going on in the field. But the combination of the satellite and what we see in the fields, these this will really allow us to to ensure more much more farmers.

	
	So at SwissRe, there are other fields where we can use satellite data. For example, if there is a big catastrophe, or a hurricane or an earthquake. It's really good to have direct this information, high resolution images, to be able to assess the losses, to be able to help where it's most needed. It allows us also with flood insurance to be able to see which areas are flooded, which are not flooded. You can do prediction. You can do early warning for, for example, hail storms. Yes, there is a lot of opportunities there to to extent.

	
	So when we look at the future for crop insurance in Europe, but also globally, we believe that there is can be better satellites, new satellite products can even be more precise. And this will allow us really on a global scale to insure basically our food production for the years to come. 

	10:24:25:00
· INT. Marcel Andriesse, Swiss Re Offices, Zurich, Switzerland – 2020 – Swiss Re
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· What is Swiss Re?

· How are satellites used?

· How are droughts evolving in Europe? 

· Why use satellites?

· Where is SwisS Re active?
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	ITW Marcel Andriesse: Senior underwriter agri-culture Swiss Re - German
· What is Swiss Re?

· How are satellites used?

· Why use satellites?

· How are droughts evolving in Europe? 

· What are the benefits of using satellites?
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