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Introduction:  

The importance of the jet stream for our weather is often remarked upon by television and radio 
presenters, and indeed its behaviour is of central importance to weather forecasting. Modern weather 
forecast models simulate the atmosphere with tremendous detail, far more than is needed to represent 
the jet stream. Nevertheless, forecasts of the jet stream diverge from reality in a systematic way over the 
course of a few days – the model jet undulates less than the real one, and the problem worsens as the 
forecast goes on. We do not know why models all exhibit this failing, and it can sometimes lead to 
‘forecast busts’ or a failure to predict a severe weather event a few days ahead.  

To find out why the source of this problem, a major international experiment led by German research 
aircraft was conducted in the autumn of 2016. The experiment, called NAWDEX (North Atlantic 
Waveguide and Downstream Impacts Experiment) involved detailed measurements of the jet stream in 
the eastern and mid Atlantic with the aircraft, together with downstream ground-based measurements 
over Europe. The Manchester group were involved both in aircraft measurements and an intensive 
ground-based campaign with wind profiling radar and lidars at Capel Dewi near Aberystwyth. The project 
also launched a series of radiosondes (balloon-borne packages to measure temperature, pressure, 
humidity and wind) at Capel Dewi and other sites around the UK.    

 

Project Summary: 
 

One of the key questions that NAWDEX is trying to address is whether the detailed structure of the jet 
stream plays a part in determining its evolution – for example, the tighter it is spatially the quicker waves 
should travel along it. It may be that the failure of models to forecast the undulations in the jet stream 
correctly results from their inability to capture its detailed shape. The aircraft flights during NAWDEX will 
provide very detailed snapshots of this shape, but to be useful they need to be generalized. The first 
priority of this project will be to use measurements from the UK MST radar at Capel Dewi to constrain the 
shape of the jet stream – both vertically and horizontally. Using the radiosonde and lidar data collected 
during the experiment, the project will develop techniques to identify in the radar data ‘lenses’ of air that 
has recently ascended to jet stream level. The aim will be to use this technique to examine the 20-year 
archive of MST radar data for the occurrence of such ‘lenses’. There will be an opportunity to conduct 
further fieldwork at Capel Dewi if the student finds this is necessary. 

The project will then move on to model case studies that occur during the campaign using the Weather 
and Forecasting (WRF) model, to determine the link between disturbances at jet stream level and the 
weather that develops over Europe. By understanding how well the model represents the actual jet 
stream, this work will evaluate how much error in forecasts over Europe can be attributed to the inability 
to properly model the jet stream. 

This project is a great opportunity for the interested student to receive a diverse education in handling 
specialist atmospheric measurements, state-of-the-art numerical modelling, and theory, all while 
contributing to a major international field research project. 
 



 

 

 

Image 1 Caption – The MST radar at Capel Dewi near Aberystwyth  

 

Image 2 Caption- Undulations in the jet stream (blu e): schematic of an idealized weather situation 
during NAWDEX 
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