
 

 
 

 

Topic 2b - part 1 - Sea Surface Temperature and Tropical Storms 

 

You're an expert on sea surface temperature. Tell me about what you've been doing recently.  

 

Well, recently we launched our Sentinel-3 satellite, which is very exciting because it has an 

innovative instrument on it for sea surface temperature. It's a sea and land surface temperature 

radiometer. It's a very highly designed instrument for highly accurate observations. It has a number of 

different characteristics.  

 

So it has a dual view through the atmosphere. It looks straight down, and it looks to the backward rear 

as well, the oblique view. So this means we have a really good understanding of the atmosphere. We 

can take into account aerosol and water vapour conditions to get really accurate sea surface 

temperature.  

 

So we've had sea surface temperature from satellites for quite a long time. But this is a better way of 

doing it, and it's going to open new avenues.  

 

Absolutely. This is designed for climate. But at the same time Copernicus is operational. So it's really 

exciting that it combines both climate and operational applications. So this is really a first. So we're 

very excited about it.  

 

And tell me about what we can see on the screen here.  

 

So this is preliminary sea surface temperature from Sentinel-3. So it shows one day's track during the 

day time, and we can see the global coverage. It's interesting because it shows we have much wider 

and complete global coverage than we've had before for these type of instruments.  

 

So each sort of strike coming down here is one pass of the satellite.  

 

That's right. This part shows the dual part of the instrument, and this part is where the single view is 

looking.  

 

And it's kind of painting in the world. And this is just one day's data?  

 

Yes, and this is just daytime as well. So you would kind of double it if we're going to include night 

time data as well. But you can see from the different stripes-- because for this instrument, we have the 

dual view observations during part of the swath. And then we have a wider view for the single view 

observations, which are not quite so accurate as the dual view observations. And this is why we can 

see differences.  

 

There's still lots of work in progress. So we can see for an infrared's measurements, we can't see 

through the cloud. So this is why you get all the white gaps in the swaths. And these are things we're 

still working on to improving the cloud tests and the knowledge of the observations that we're looking 

at.  

 



 

 
 

And it really highlights how important your job is that this is data coming in, but it's got gaps. And 

you have to be careful in how you understand it. And you really need people like you to pick apart 

how do we make best use of this data and how do we deal with those gaps.  

 

Yes, it's very important to have a really good understanding of the accuracy and the uncertainty of 

these observations. And we do that through a number of ways. So we compare with in situ data, for 

example, from drifting buoys. We also compare with other satellite data. And this enables us to get a 

really good understanding of the observations that we're looking at and how good they are.  

 

And you can also look in on specific regions of the planet as well.  

 

Yes, we can. So one of the regions we're specifically interested in, for example, is the Tropical 

Pacific. And so this is very important for tropical storm development, for also for El Nino. So for 

example, this shows differences between another EUMETSTAT instrument, which is the IASI 

instrument on board MetOp, which is a polar orbiter.  

 

And it shows comparisons against the OSTIA analysis. That's from the Met Office and from 

Copernicus services. So we can see that, at this point, we still have very warm SSTs in the Tropical 

Pacific, remaining from this year's El Nino.  

 

But at the same time, we're picking up very cool SST anomalies, which are emerging from the 

potential La Nina that is still developing. We know that the observations at depths where it seemed to 

be very cold over the last few weeks, and now that signature is coming through to the surface. So we 

can see that for the first time from satellite data.  

 

You know satellite data is important to have a knowledge of the surface temperature everywhere. We 

can't do that with any other observations. It's really-- satellites are the only way to do this.  

 

So what we're looking at here is a sort of spread out map, so that the Americas are over there. We can 

just see Central America. And then we can see Australia down here and the equator runs across this 

line here. So this is the whole of the Tropical Pacific. And then there are these tiny little details. And 

they're still gaps in this data, but enough for you to pick out important features in what's going on.  

 

Yeah, absolutely. It's really getting all the clues and trying to find the story of what's happening. And 

also we can only really do this through a combination of satellite data. EUMETSTAT has quite a 

number of different satellite missions that we're able to take sea surface temperature from. So it's 

really combining all that knowledge.  

 

They all have different strengths. So for this one's a lower resolution than Sentinel-3, but it's a very 

stable, well-calibrated source. Sentinel-3 is a very highly accurate instrument, a higher resolution. 

And it's an operational sense. So by combining all these measurements, we really can get a very good 

knowledge of the surface temperature of the ocean.  

 

And this sort of data is very important for people who live in these areas. Especially the two big 

things you can see. You're talking about El Nino and La Nina, which is an enormous weather 

atmosphere and ocean system that crosses the Pacific.  

 



 

 
 

And if you live on the coast of Ecuador down there or you live on the northern coast of Australia, you 

really feel the effects of El Nino. You want to know when it's coming and this is the sort of data that 

lets you predict when that might happen. You can look at even more, there's also a lot of tropical 

storms in areas like this. And sea surface temperature can also help with tropical storms.  

 

Absolutely. So you know the tropical storm intensity is really influenced by the warming of the ocean. 

And we know that when we have changes in the warming of the ocean, then this really has a direct 

effect on the intensity of these tropical storms. Not only that, but we need to know the accurate sea 

surface temperature so that the prediction and the forecasting of the tropical storms can be done with 

very good knowledge. We know that even small changes in the accuracy of the sea surface 

temperature can have a direct effect on the tracks of these storms. So sea surface temperature data is 

absolutely important to have a good understanding here.  

 

And that's really important for policymakers. Because if you're living in one of these countries up 

there, where they get hit by these huge typhoons, knowing that it's probably going to hit this island or 

it's probably going to hit that island. It's not just a nice academic thing to know. You know that 

matters, if it's your country that's going to get hit. And so this is fed into models to help make those 

predictions.  

 

That's correct. So all these data goes to the meteorological agencies and all our other users. And then 

they use these data in their weather forecasting models, their ocean models, and their coupled models 

to have a very good understanding of what happens next.  

 

So what can we see here?  

 

So EUMETSTAT has quite a number of missions where we have sea surface temperature 

observations. So this one is from our MetOp satellite. So this is a polar orbiter.  

 

And this is the advanced very high resolution radiometer. This is at 1 kilometre resolution. So it's an 

infrared radiometer. So this shows the global coverage that we're able to get from this type of 

instrument. So this is really one of the inputs to the weather forecasting that we know.  

 

So this one is for our geostationary satellites. So this shows a region where every hour there's new 

products available. So we're able to see the change in the surface temperature of the ocean.  

 

This is on the regional scale over Europe. We can see the diurnal variations, how the surface 

temperature of the ocean changes over a day. For example, this is particularly important in the 

Mediterranean where we can see the summer warming.  

 

And these little details are important, even if the ocean only changes by a degree or a couple of 

degrees. That might not seem like much to us. If we put our hand in it, we probably couldn't tell the 

difference. But when it comes to where storms are going to go, and how the engine works, those 

details are really worth having.  

 

Yes. And the accuracy that we're able to obtain for sea surface temperatures is very, very small. So 

we're looking at kind of accuracies of 0.3 kelvins, and even better for Sentinel-3. So if you think about 

a measurement taken in the middle of the ocean, to be able to get those kind of accuracies from a 

satellite is really quite amazing.  



 

 
 

 

It's stunning. Thank you. 


