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• Polar regions play an important role in regulating and driving the global 
climate & experiencing significant change 

• Growing global interest both politically and economically 

• New economic opportunities is driving increased attention and traffic 

• Widespread concern about impact on delicate and pristine environment 

• Developing tools to model, understand and monitor these changes is vitally 
important in order to better predict and mitigate the resulting global 
economic and environmental consequences. 

Why a Polar TEP? 









• EO is especially import in the polar regions 

• Unique benefits in these vast and hostile regions – only source of 
consistent, repeatable, regional scale, calibrated, year-round data of 
the polar regions  

• EO data is a key element supporting multidisciplinary and earth 
system science  

• Essential to programmes required to inform political and economic 
decisions and better understand and monitor change  

• Essential to support operations and commercial activities in the 
regions 

• With improved access to larger volumes of data comes the need to 
discover, access, process, analyse and visualise results 

Importance of EO 



Cryosphere satellite observing missions (from WMO Polar Space Task Group)  

EO missions for polar monitoring 



Large volume of data acquired 



Wide application – derived information 

Sea ice drift and compression/divergence information (courtesy of DTU/DMI) 



• Large  and increasing volume of data (not just EO) 

• Increasing numbers and types of actors in the regions 

• More demand for operational services, up to date information, 
advice etc 

• Need for science and others to answer difficult questions 

• Need to lower the barrier to  

• accessing information 
• developing new information 
• investigating new options and services 
• sharing and publishing products & services 

• Put simply – an environment to support easier and wider exploitation 

So why a TEP? 



Polar TEP UI 



Polar TEP architecture 



• Focused on Greenland-Baffin Bay Region  

• Objective of this pilot will be to test whether the link between calving 
activity and iceberg populations can be demonstrated 

• Several critical components that will be contributed from the project 
team.  

• Greenland Ice Sheets CCI products (DTU / S[&]T) 

• Greenland ice sheet dynamics model - data on iceberg calving 
(DMI/DTU) 

• Iceberg Detection from Satellite Imagery (C-CORE) 

• Iceberg trajectory modelling (CIS/DMI) 

• Baffin Bay 3D ocean current and wind data (DMI) 

Polar TEP pilot project 



Polar TEP pilot project 



Polar TEP pilot project 



Polar TEP pilot project 

Data Discovery 
 
 
 

Search by area, 
time period etc 

 
 
 
 
 
 
 

Discover historical 
iceberg detections 

or SAR images 
available 

Data Processing 
 
 
 

Use selected data 
to run an iceberg 
detection process 

 
 
 
 
 
 

Iceberg targets 
delivered and 

visualised in map 
view 

Processor 
development 

 
 

Use a virtual 
development 

environment to 
implement a new 
iceberg forecast 

algorithm 
 
 
 

New iceberg 
trajectory forecast 

process available to 
all users 

Product creation 
 
 
 

Establish a process 
to generate a 

regular iceberg 
detection and 

trajectory forecast 
for a defined AOI. 

 
 
 

Output new 
forecasted iceberg 

positions for 
discovery 



Pilot project – potential questions 

• What are the current and historic iceberg production rates from the key 
glaciers of Greenland and Antarctica? 

• What are the long-term patterns of iceberg population and trajectories? 
• Can the factors attributed to changes in ice sheet and glacier dynamics be 

linked to changes in iceberg production? 
• How do sea-ice factors (extent, thickness, type) affect iceberg trajectories? 
• How can regional ocean models be integrated to drive iceberg trajectory 

models and how can historical iceberg tracks be used as validation data for 
iceberg trajectory models? 

• How can ocean hydrodynamic models allow back trajectories of icebergs to 
establish the iceberg source for user defined locations? 

• Can the link with longer term regional climate models be made to provide an 
outlook of changes to iceberg occurrence for these locations? 

• Can Near Real Time iceberg monitoring and trajectory forecast be 
implemented to support tactical iceberg management? 

Polar TEP pilot project – possible questions 



Thank you.  

Questions? 



• “While it may be technically feasible to cross the Arctic ocean by 
modern icebreaker … the operational, environmental and 
economic implications and challenges for routine trans-Arctic 
voyages are not yet fully understood.” (AMSA, 2009) 

• The necessary cost-benefit-risk analyses to answer these 
questions involves integration of data and tools currently not 
possible 

• Potential use of a Polar TEP to query economic models and 
demographic data alongside environmental information  

Example 
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