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We are pleased to welcome Mohamed Ahmed, a winner of the SNAME Arctic Section’s 
2016 John W Davies Memorial Award, to present to our group. Mohamed will be presenting 
on the research for which the award was conferred.  
 

ABSTRACT 
 

In recent years, studies have indicated that understanding the carbon cycle and variations of air-
sea CO2 exchange in the Arctic seas is a crucial and important issue to properly forecast the effect 
of climate change since the Arctic Ocean contributes approximately 5-14% to the global balance 
of CO2 sinks and sources. However, the national and international strategies to control 
greenhouse gas emissions do not account for industrial activities that may influence the exchange 
of CO2 in the Arctic marine environments. For example, Canada's Arctic seems poised for a rapid 
expansion in industrial activity, with a declining sea ice cover sparking interest in oil and gas 
development, shipping, fisheries, and cruise tourism. Therefore, understanding how an increase in 
industrial activity might impact carbon cycling on Arctic shelf seas requires good baseline data on 
the air-sea CO2 exchange and the underlying processes that drive those exchanges. Unfortunately, 
there is high uncertainty about carbon system processes in these areas due to relatively few 
observations (vast region and logistically challenging to access) and rapid climate changes. My 
Ph.D. project seeks to overcome those issues by using a combination of ship observations and 
geospatial information technologies – namely remote sensing and geographic information 
systems (GIS) – to assess air-sea CO2 exchange in the regions of Canada’s Arctic most likely to 
undergo rapid industrial development such as the Canadian Arctic Archipelago. This will be a 
novel result, as no other studies have produced a detailed assessment of CO2 exchange in the 
Canadian Arctic Archipelago. The techniques that we develop will be useful in other regions, and 
will hopefully contribute to a wider understanding of CO2 exchange on Arctic shelf seas. 
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