
 

 
 

 

Topic 2b - part 2 - Altimetry in Tropical Storm Predictions  

This picture is all about the long-term shape. All the short-term variation is averaged out. But 

you can also look at those short-term variations to see how things are changing and how 

things are happening differently around the planet. Tell me about that.  

Everything is changing. And not only because of tides. Because we're changing the climate. 

And the changing climate, for example, is melting of the ice sheets. Melting of the ice is the 

water has to go somewhere. And, of course, it will end up either through rivers or directly in 

the oceans. So we are raising the sea level. That contributes to sea level rise. And as I was 

saying with gravity, with gravity we can do the same. We can also measure that.  

So we are increasing the amount of water in the oceans increasing their mass. But what we 

also do, we are heating up the water. And just like everything, if you heat up something, it will 

expand. Water will expand and the column will rise a little bit. So there are two components 

to sea level change. One is adding extra water, extra water mass, or expanding it by heating 

it. And with heat expansion there is also somewhere that happens, something that happens 

more regular.  

For example, if you look at the North America where we know that there are hurricanes. And I 

think that everybody knows that if sea surface is hot, hurricanes are more likely to happen.  

So that's the energy source for a hurricane. It's heat from the water.  

And the rule of thumb is?  

28 degrees of sea surface, temperature, you will get intensification of your hurricane. But it 

doesn't, of course, say how much heat is underneath. And if there is not much wind, the sun 

can heat up the water quite well but only the top. Hurricane comes. It will mix the water. And 

it becomes, sometimes, rapidly much colder. And it will actually not intensify even if the sea 

surface is 28 degrees.  

But if you have a lot of heat in that column, the water level will be higher. So altimetry can 

help here to tell us something about how much heat is in that column. And that helps the 

prediction of hurricanes, not only in its intensity but also the path. So again, altimetry totally 

has an other application again to help hurricane forecasting, which of course is very, very 

relevant.  

So you could measure the sea surface temperature from different satellites. And you get-- this 

is the temperature of the water right here. And what the sea surface height is helping you 

work out is whether it's a very thin layer at the top that's warm.  

Yep.  



 

 
 

In which case the sea level might be a bit low or whether that warm layer goes all the way 

down in which case all of that will expand and push the sea surface height up a bit. And that 

means there's much more energy in the system.  

There's much more energy in the system. So when a hurricane comes over, it is not mixing and 

making the water cold. It will still have a lot of latent heat that will be energising this 

hurricane. And we have seen it in Katrina, for example, when it went over the Gulf of Mexico. 

There was a warm ring in there. And when it went over the warm ring, it kept on being 

increasing, even though the temperature was basically static.  

And so the study of tropical storms, which are moving about in this band here and they're 

being fed by that warm ocean water from an energy point of view, this sort of data is really 

important to predict where they're going to go and how intense they're going to be.  

Yes, indeed. And one of the things that altimetry here is adding is that heat content. And that 

has an amazing amount of influence on the prediction. So just adding this measurement type 

is very useful. And it's not many other satellites, except for maybe sea surface temperature 

that can add this kind of information for hurricane forecasting. 


