
Idea424 

The impact of the extent of the sea ice on the development of 
mesoscale and synoptic scale weather systems 

Motivation: 
Several investigations indicate high frequency of cyclogenesis and deepening of cyclones at 

different horizontal scales close to the ice edge. These developments have been associated with large 
fluxes of heat and moisture and large horizontal gradients of these fluxes. The impact of the sea ice 
distribution may also influence how the atmosphere responds to large scale orography such as Greenland 
and mesoscale orography such as Iceland or Spitzbergen. Recent work has highlighted the influence of 
airflow over the Greenland ice sheet, with rapid cyclone growth downstream of Greenland. This study 
aims to further the understanding of cyclone dynamics along the track by examining the influence of sea 
ice cover on the weather systems. The sea ice extent is quite variable both in time and space, and it is 
important to study the contribution it makes to the frequencies of cyclones on a seasonal timescale. Such a 
study will help to give an idea of what effects future changes in the export of sea ice export through Fram 
Strait will have on the regional climate. 
 
Proposed Research: 

We propose to use high-resolution numerical models of the atmosphere to study the impact of the 
sea ice extent on weather systems and on the regional climate. The sea ice will be prescribed with different 
positions of the marginal ice edge. The impact of the sea ice extent and the orography on the initiation 
and development of individual weather systems will be studied by simulations of individual cases, while 
the sensitivity of the regional climate to the sea ice will be studied with simulations of extended periods 
with different sea ice coverage. 
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