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undérstand, model,drive and optimisé

ATM behaviour and evolution and

the complex relationships between its different elements
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A look back

2011 2012
White Paper Position Paper
State of the art Uncertainty
Challenges Emergent behaviour
Roadmap Data Science
Metrics

Resilience

2013
CWWiki

40 contributors
80 pages

1800 updates
415,500 views

2014
CW Book

Complexity Science in

Air Traffic Management
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2015

Book finishing

Complexity Science in Air Traffic Management

Andrew Cook, University of Westminster, UK
and Damian Rivas, Universidad de Sevilla, Spain

Air traffic management (ATM) comprises 2 highly complex socio-technical

system that keeps air traffic flowing safely and efficently, worldwide, every

o minute of the year. Over the last few decades, several ambitious ATM

Chapter proofs in hand : P e . s

programmes have mostly delivered local technological solutions, whilst

c fing ATM i have fallen short of

stakeholder expactations. In hindsight, this can be substantially explzined

. . . . from a complexity science perspective: ATM is simply too complex to address

Pu b I ISh I ng I n Com I ng months through classical approaches such 2s system engineering and human factors.

In order to change this, complexity science has to be embracad as ATM's ‘best

friend”. The applicability of complexity science paradigms to the analysis and

modelling of future operations is driven by the need to accommodate long-
term air traffic growth within 2n already saturated ATM infrastructure.

Complexity Science in Air Traffic Manogement is written particularly, but not
exclusively, for transport researchers, though it also has a complementary
appeal to practitioners, supported through the frequent references made to
practical examples and operational themes such as performance, airline
strategy, passenger mobility, delay propagation and free-flight safety. The
book should also have significant appeal beyond the transport domain, due
to its intrinsic value as an exposition of applied complexity science and
applied research, drawing on examples of simulations and modelling
throughout, with corresponding insights into the design of new concepts and
policies, and the understanding of complex phenomena that are invisible to
classical techmiques.
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The 8 Complexity Challenges

Developing and demonstrating new metrics in ATM

Building resilience into systems design taking into account emergent behaviour
Understanding trade-offs through metrics

Data Science and managing and visualising (big) data

Integrating multi agent systems into decision support tools

Integrating uncertainty into decision-support tools

Characterization of meteorological uncertainty

Model-based identification of emergent behaviours at design stage, including comparison vs. reality



Collaboratively addressing the challenges

CW Blog

www.complexworld.eu/blog

CW Events

19 Events in 5 years

1 Launching conference

3 Tutorials

7 Workshops (2 in Data Science)
3 Seminars

5 ECCS Satellites

CWWiki
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What is Complexity and
Data Science Days?

Complexity and
Data Science Days

This event consists of three sessions on
complexity and data science for aviation. It
will cover the present research status within
complexity and data science, along with a dis-
cussion on applying data analytics to mobility
challenges in Europe.

If you would like more information about the
event please feel free to reach out to our team at:

innaxis@innaxis.org wwwinnaxis.org data science - mobility - aviation - complexity
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Next SJU Call for Networks
Complexity + Data Science
Focus on performance

High involvement of industry partners



