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Moreover, we re-coin the concept of risk in the realm of Supply
Chain Planning. Here the question is how to measure supply
chain specific risks and how to incorporate them “adequately”
into mathematical models.
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Large networks have become a ubiquitous form of data. Their
analysis is complicated by the fact that intrinsic permutation
invariance needs to be built in our understanding of these
objects, as well as accounting for computational tractability. Much
attention has focused on simple models of such data, but this talk
will cover recent innovations that characterise network structure,
focussing on identifying scales of importance and significant
forms of network heterogeneity.
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Minimally invasive percutaneous needle insertion has gained
increasing attention over the past decade and has become part of
routine clinical practice for medical procedures such as tissue
sampling, pinpoint drug delivery, permanent brachytherapy,
radiofrequency and microwave ablation of liver, lung, and kidney,
and regional anaesthesia. The success of these procedures
heavily relies on accurate guidance of the needle toward an inner
body target location. In practice, during needle insertion, needle-
tissue interaction causes the needle to deviate from its desired
trajectory and, therefore, deflect away from the path towards the
target location. Inaccurate needle steering can compromise the
effectiveness of the treatment and lead to significant side effects
for the patient. This talk provides an overview of various needle-
tissue interaction models that have been developed in order to
predict needle deflection as it is inserted into soft tissue and allow
for intra-operative correction of the needle tip trajectory through
feedback control.
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Modelling the flow of rivers in the landscape is needed for
environmental planning, such as flood risk design, and real time
control, such as operation of hydropower plants. Unlike many
other systems in engineering, the water flow in the landscape is
the compound result of both natural and anthropogenic system
components. Natural components, such as the flow in the
subsurface, are difficult to specify due to the vast heterogeneity
of the Earth system. Anthropogenic components are difficult to
capture due to multiple human actions (e.g. operation of
hydraulic gates) which are not usually known at the scale of river
basins. These issues make the modelling of river flow a ‘messy’
problem. This presentation will outline advances in framing such
systems in terms of tradeoffs between model complexity and
identifiability, given the information available in any one case.
The presentation will also present strategies to parameter
estimation of high resolution, hydrological models. The role of
soft information in constraining ‘messy’ problems will be
highlighted. The concepts will be illustrated by examples from
real time flood forecasting for the Danube and tributaries, and
flood risk estimation for Austria.
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