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Air transportation services 
are critical to Northern 
Canada – connecting and 
serving important 
communities, natural 
resource extraction sites, 
research stations, and 
others
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There are many Canadian 
researchers studying 

Northern issues
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Providing air services in the north require an 
entirely other set of skills and expertise
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Very difficult 
operating 
conditions

Extreme 
weather 

conditions

Short, unpaved 
runways

Few to no 
NAVAIDs & 

runway lighting



Northern airports see a disproportionately high 
number of very small aircraft movements

2011 2012 2013 2014 2015

PROVINCES

Maximum take-off weight, <=9,000 
kilograms (A)

5458 5546 5385 4415 4480

Power plant, jet engines (B) 264 269 278 265 277

PROVINCES: small versus jet (A/B) 20.7 20.6 19.4 16.7 16.2

TERRITORIES

Maximum take-off weight, <=9,000 
kilograms (A)

1366 1190 1095 927 1131

Power plant, jet engines (B) 38 43 33 32 46

TERRITORIES: small versus jet (A/B) 35.6 27.5 33.6 28.6 24.7
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Annual itinerant movements, by weight group and type of power plant, airports without air traffic control towers
cansim-4010038-eng-636170197795



Providing air services in the north require an 
entirely other set of skills and expertise
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Very difficult 
operating 
conditions

Extreme 
weather 

conditions

Short, unpaved 
runways

Few to no 
NAVAIDs & 

runway lighting

In addition… 
disproportionately 
impacted by a rapidly 
changing climate0
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Targeted 
investments 
and policies 
for northern 

airports

Investment 
needs and 
mitigation 

efforts

Many 
operating 

statistics are 
reported by 
operators 

continuously

Experience 
informs us 

about major 
causes of delay 
& operational 

challenges

• Sometimes basic statistics alone 
are unable to tell the entire story

• For instance, statistically linking 
specific weather conditions to 
specific operational challenges, 
and rates of occurrence, etc. 
requires research effort

Data analytics and models can 
provide more information and 
support to experiential evidence

??



Much of my previous research experience is in 
the realm of airport and aviation operations
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Airport operations analysis, 
air traffic flow management 
program design since 2007

Worked with the FAA, NASA, 
Edmonton Airports, Port 

Authority of New York and 
New Jersey, and GNWT DOT

I build data-driven models 
that can support aviation 
infrastructure investment 

decisions



Airport operations have been a core focus of my 
research – including runway capacity estimation 
models and delay analysis models

9

• Directly relate impacts of 
weather (ceiling, precipitation, 
wind, etc.), runway 
configuration, demands to 
operational performance



Airport operations have been a core focus of my 
research – including runway capacity estimation 
models and delay analysis models
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With Transport Canada 
and the GNWT DOT, I 
studied the impacts of 
climate change on 
freight transportation 
in the Mackenzie River 
corridor
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Interurban 
transportation 

networks

Network 
analysis

System 
uncertainty & 

resilience

Multimodal 
transportation

Northern 
transportation

Airports & air 
transport 
systems

Applied Transportation Systems Analysis @UofA
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Major Themes



My aim is to bring together these 3 areas of 
research, by working with northern aviation 
operators and government
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•Operational impacts of infrastructure & 
weather conditions

•Permafrost degradation

•Changing winds

•Weather, NAVAIDs, airstrip lengths/surfaces

•Safety and efficiency

•Changing performance under climate change: 
current vs. historical performance

•Societal impacts of aviation performance (i.e. 
food security)

Advanced Modeling 
and Analysis

•Analysis results can provide:

•Additional empirically-based evidence to 
support investment decisions

•Greater insights and analysis toolkit for 
practitioners

•Quantification of benefits of investments to 
Northern Canada

Benefits for Policy 
and Practice
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But this isn’t possible without your 
participation!
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1.Your expertise and domain knowledge
2.Understand your operational needs

3. Flight operations data



Thank you!
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