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Three resolutions for the Unified Model (GA6.19) are used for global climate simulations at the Met Office: N96 (~140km), N216 (~60km) and 

N512 (~25km). Here we present the comparison of three 23 year long atmosphere-only runs (1988-2010) in terms of large-scale drivers of the 

European climate. We also look at the mean changes in precipitation given by a regional 2.2km driven by the high resolution N512-25km run. 

Eddy-driven jet: MEAN 

 

 

 
 

 

Storm tracks 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Mean precipitation bias on Europe (only 4 years – 1997-2001) 

against regional datasets. 
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Eddy-driven jet: DISTRIBUTION  
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Figure 1. 500hPa mean geopotential height: difference with ERA-

interim for N96-140km (left), N512-25km (right). Cartoon arrows 

roughly indicate mean circulation errors to help the reader. 

Figure 2. Distribution of the daily jet stream latitude (left) and speed 

(right) (850hPa zonal wind averaged 0-60°W). 

Methodology following Woolings et al. (2010); R. Lee (U. Reading) 

Regional model, 2.2km Driving model, 25km 
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In all 3 resolutions, the eddy-driven jet in summer is too north 

and turns too much into Central Europe. Its speed is 

increased at higher resolution, in agreement with increased 

storminess. 

There is enhanced storminess on the western coasts of 

Europe at high resolution, which is an improvement towards 

the observations but still too low in this region. 

The jet’s meridional distribution is improved at higher resolution 

with a reduction in the frequency of the central position (45-

52N; NAO+ mainly) and an increased frequency at lower 

latitudes (30-35N), in line with the increased storminess at 

lower latitudes. 

The jets are still too weak in NAO+ (not shown), as reflected by 

the smaller tail of jet speed distribution in the model. The peak 

in central position is too broad in N512, extending to 53N. 
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Precipitation biases over Europe 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The global N512-25km model has a dry bias in summer 

(~30%), linked with a jet too north, not improved with resolution. 

This bias is enhanced in the 2.2km simulation when the 

parameterised convection is switched off. This may be linked to 

different soil-moisture feedbacks, differences in the large-scale 

or in the cloud cover and needs further investigation. 
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Colour code for the 

different resolutions: 

The global N512-25km model has a wet bias in winter on central 

Europe and a dry bias on Spain and Scotland during those four 

years, probably linked with a too central position of the jet (broader 

central position in the 20 year distribution). 

The 2.2km simulation closely follows the driving model, with some 

improvements on the western coasts of France and the UK. 

To conclude, there are improvements with global model resolution in the 

drivers of the European climate especially in winter for high frequency 

drivers in this set of simulations.  

Structural biases of the UM model persist (e.g. jet too north and strong in 

summer, and jets too tilted/not strong enough in NAO+ in winter) and 

need improvement independently from resolution. 

The improvements with resolution seen here may be influenced by 

natural variability and may be model dependent: they will be further 

investigated in the PRIMAVERA European project. 

EOFs and weather regimes in winter (not shown): 
 

 

 

 

 

 

 

 

 

 

 

 

 

The first two EOFs of the 500hPa geopotential height do not significantly differ 

and explain the same percentage of variance between resolutions (ERAi/Model: 

23%/21% for EOF1, 15%/17% for EOF2). Projection of the model data on the 

weather regime centroids of ERA-interim do not either show significant changes 

in terms of frequency of patterns and mean circulation by pattern. The low-

frequency patterns of variability seem to be equivalent between resolutions. 
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Figure 3. Storm track density (following Hoskins and 

Hodges, 2002). Units are number density per month per 

unit area, with unit area of 5˚ spherical cap. 


