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ABSTRACT: In this study, we consider changes in sea ice extent, marine traffic, and shipping incidents over the period 1990-2019 and the varied observational 
approaches for detection of shipping related hydrocarbon spills and other pollution Incidents. Although the shipping data is challenging to use due to 
differences in reporting among organizations and nations, we can begin to put together a picture that allows us to make suggestions about needs for 
new observational infrastructure, supplements to existing infrastructures and pathways to improving response to incidents through open data and 
information sharing. This work speaks to efforts currently underway to develop Shared Arctic Variables for Sea Ice (SAON and Arctic Passion), to WG 4 of the 
Arctic Observing Summit, and to ongoing efforts among observing communities to improve observations and share useable observations in near real-time, 
and to responding communities that manage hazards and risks resulting from incidents to mitigate and minimize ecological and human impacts.

🔹 Data was obtained from several sources:
🔹 Protection of the Arctic Marine Environment 

(PAME)
🔹 Transportation Safety Board of Canada
🔹 Lloyds of London (LLOYDS)

🔹 Over the recent period (2005-2019), 618 pollution-related 
discharge incidents were recorded

🔹 The Arctic is unique both because of its strategic location as 
well as its natural resource potential.

🔹 A major consequence of the rapid increases in sea surface 
and air temperatures in this region is the accelerated loss of 
summer sea ice. 

🔹 Arctic sea ice extent for September 19 2023, was 4.23 
million square kilometers (1.63 million square miles). It 
was the sixth smallest summer minimum on record

🔹 Between the years 1990 and 2015, maritime activity in the 
Canadian Arctic almost tripled
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Figure 2: Subset of Pollution dataset

Figure 1. September 2023 Summer Sea Ice extent

Figure 3. ARDI Abstract Model.

Major Findings
🔹 Arctic Maritime activity (north of 580 latitude) has increased in 

recent years
🔹 2013 – 1298 vessels (total distance sailed by all vessels 

was ~6.5 million nautical miles)
🔹 2019 – 1628 vessels mapped in this area with a 

cumulative sailing distance of 9.5 million nautical miles
🔹 The greater volume of vessels increase the likelihood of accidents, 

such as oil spills or other pollutants being released into the 
marine environment.

Figure 5: ARGO float locations (green circles) superimposed with the locations of pollution-
related incidents shipping incidents over the period 1990-2019

🔹 Continued declines in sea ice cover will act as a catalyst to increased ship traffic along trans-Arctic shipping routes which poses heightened risks 
for Arctic marine ecosystems and coastal communities as it increases the potential for accidents, oil spills, and pollution in the region.

🔹 An integrated observing system is necessary to mitigate the environmental impact of heightened shipping activity and reduce the risk of 
pollution incidents.

Future Work
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Figure 4: Locations of pollution-related incidents

Conclusions

Figure 3. Number of Pollution-related incidents in the Arctic over the period 1978-2019

Can the network of Argo floats be integrated into a system of 
observing systems to facilitate pollution monitoring?
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