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3 Connecting with the next parts

The previous chapters provide a concise introduction into the topic of ports and waterways. They show that
waterborne supply chains are of worldwide importance, carrying approximately 90% of global trade. These supply
chains, and the transport networks they rely on, form an intricate coherent system: changes to one element are
likely to affect other elements in the system, where impacts have the potential to range from small and temporary
to global and permanent. These systems furthermore operate in a rapidly changing and highly competitive world,
which means that flexibility and adaptivity are a matter of survival.

Port and waterways engineers engage with this complexity to develop and compare alternative strategies for the
design and operation of waterborne supply chains, and their supporting networks, in support of decision making.
This requires capabilities to:

• execute performance analyses – with respect to pre-defined objectives for capacity, efficiency, safety and
sustainability;

• develop functional designs – in terms of required system elements and their order-of-magnitude dimensions;
• perform feasibility studies – quantifying costs and benefits of alternative measures, embedding the design

into the social and natural environment; and
• quantify important aspects of these analyses – using rules of thumb, calculation methods or simulation

models, to support discussions between stakeholders and decision makers with transparent and objective
information.

In support of the above we introduced the ‘Frame of Reference’ approach as a systematic way of thinking in
terms of objectives and the extent to which alternative measures contribute to their achievement. We proposed
the ‘supply chain’-concept as a structuring and unifying method to analyse system performance and to suggest
improvements. Furthermore, we observed that the systematic quantification of incoming and outgoing cash flows,
while considering the Time Value of Money (TVM) and well as the difference between nominal and real values, is
a good approach to investigate a solution’s financial feasibility. Natural and social environmental considerations
also play an important role. Finally, the concept of ‘Adaptive Planning’ was introduced as a method to account
for the many uncertainties that surround the development of port and waterways systems.

Based on this general introduction in Part I, more detailed information, needed to actually execute calculations,
is provided in the three following parts:

Part II addresses Ports and terminals. It highlights their importance as nodes in waterborne transport networks,
and discusses important aspects that should be considered carefully while developing port master plans and port
layouts. As a next level of detail, within the overall port layout, we discuss the dimensioning of individual terminals.
As an example, we elaborate key aspects of container supply chains and provide a basic guideline enabling readers
to develop a functional terminal design, specifying the required terminal elements and their order-of-magnitude
dimensions, for a given design throughput. Other terminal types are treated briefly, highlighting specifics to
consider when designing each one.

Part III deals with the connections between the nodes of waterborne transport networks: Waterways. After
discussing the importance of transport over water, it provides guidelines for the functional design of waterways
and waterway elements, such as locks and bridges. Special attention is given to the ship-induced water motions
as they effect ship-waterway and ship-ship interactions. Finally, traffic management systems are discussed.

Where Part II and Part III deal with ports and terminals and waterways respectively, Part IV focusses on System
performance and gives examples of ways to quantify important aspects of ports and terminals, waterways and
port and waterway systems. It makes ample reference to available simulation tools, some developed at TU Delft,
that help to quantify the analyses, and make the results explorable and communicable.

We believe that this structure, and the content provided, helps current and future engineers to become valuable
contributors to the interesting and important field of port and waterway engineering.
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