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Transportation networks illustrate the territorial organization of 
economic activities and the efforts incurred to overcome distance. These 
efforts can be measured in absolute or relative terms and are 
proportional to the efficiency and the structure of networks they 
represent. The relationships transportation networks establish with space 
are related to their continuity, their topographic space and the spatial 
control they establish. 
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One of the key concepts in transport geography is related to 
networks and their spatial structures. 
The term network refers to the framework of routes within a system of 
locations, identified as nodes. A route is a single link between two nodes 
that are part of a larger network that can refer to tangible routes such as 
roads and rails, or less tangible routes such as air and sea corridors. 

Transportation networks, like many networks, are generally 
embodied as set of locations and a set of links representing connections 
between those locations. The arrangement and connectivity of a network is 
known as its topology. Each transport network has consequently a specific 
type of topology indicating its structure. The most fundamental elements of 
such a structure are network geometry and level of connectivity. Transport 
networks can be classified in specific categories depending on a set of 
topological attributes that describe them. It is thus possible to establish a 
basic typology of transport networks in three major categories: 
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• Locational attributes. Refer to the geographic setting of the network 
such as size, form, location and orientation. The number of nodes and 
links is also of importance, notably their location.  

• Modal attributes. Refer to the modal characteristics of the network both 
in terms of the infrastructures and the vehicles using them. It includes 
attributes such as the type of traffic, its volume and direction.  

• Structural attributes. Refer to structural characteristics such as patterns 
and dynamics represented by a network.  
Further, three types of spaces on which transport networks are evolving 

are found. Each of these spaces represents a specific mode of territorial 
occupation: 
• Clearly defined and delimited. In this case the space occupied by the 

transport infrastructure is strictly reserved for its usage and can be 
identified on a map. Ownership can also be clearly established. Major 
examples include road, canal and railway networks.  

• Vaguely defined and delimited. The space of these networks may be 
shared with other modes and it is not the object of any particular 
ownership, only rights of passage. Examples include air and maritime 
transportation networks.  

• Without definition. The space has no tangible meaning, except for the 
distance it imposes. Little control and ownership are possible, but 
agreements must be reached for common usage. Examples are radio, 
television and cellular networks, which rely on specific frequencies 
granted by governing agencies.  

An optimal network would be a network servicing all the points of a 
territory and would be very expensive to build. Transport infrastructures are 
established over discontinuous networks. Therefore, operational networks 
are not servicing every parts of the territory directly. Some compromise 
must be found among a set of alternatives. 

Transportation networks illustrate the territorial organization of 
economic activities and the efforts incurred to overcome distance. These 
efforts can be measured in absolute or relative terms and are proportional to 
the efficiency and the structure of networks they represent. The relationships 
transportation networks establish with space are related to their continuity, 
their topographic space and the spatial control they establish. The territory is 
a topological space having two or three dimensions, depending on the 
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transport mode considered. However, flows and infrastructures are linear; 
having one dimension. In order to have a spatial continuity of these flows, 
three conditions are necessary: 
• Ubiquity. The possibility to reach any location from any other location.  
• Fractionalization. The possibility for a traveler or an unit of freight to be 

transported without depending on a group.  
• Instantaneity. The possibility to undertake transportation at the desired 

moment.  
These three conditions are never perfectly met as some transport 

modes fulfill them better than others. For instance, the automobile is the 
most flexible mode of passenger transportation, but has important 
constraints such as low capacity and high levels of space and energy 
consumption. On the other end, public transit is more limited in the spatial 
coverage of its service, implies batch movements (bus loads, train loads, 
etc.) and follow specific schedules (limited instantaneity), but is more 
efficient. Freight transportation has also a variety of spatial continuity 
ranging from massive loads of raw materials (oil and ore) that can be 
handled only in a limited number of ports to highly flexible parcels 
movements. Containerization has been a remarkable attempt to address the 
issue of ubiquity (intermodal access), fractionalization (each container is a 
load unit) and instantaneity. An important cause of discontinuity is linked to 
the spatial distribution of economic activities, notably industrial and urban, 
which tend to agglomerate. Congestion may also alter those conditions. 
Road congestion in a metropolitan area may impair ubiquity as some 
locations may be very difficult to reach since their accessibility is reduced. 
Fractionalization may also be reduced as people would consider public 
transit and carpooling and would thus move as batches. Further, as 
commuters cope with increasing congestion, several trips may be delayed or 
cancelled altogether reducing instantaneity. 

The topographic space is obviously not a continuous space since the 
earth’s surface has a variety of physical features, which have a level of 
influence on the structure of transport networks. Land transportation 
networks are notably influenced by the natural topographical conditions, as 
highways do not support a grade higher than 3% and railways up to 1%. 
Under such circumstances, they tend to be of higher density in 
topographical flat areas. Port sites are also highly influenced by the physical 
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attributes of the site where several natural features (bays, sand dunes, and 
fjords) are protecting port installations. Since it is at these installations that 
traffic is transshipped, the location of ports are dominant elements in the 
structure of maritime networks. Climate is also an influence over 
transportation networks by modifying construction and maintenance costs 
and the transport supply. 

Transportation networks have always been a tool for spatial control 
and occupation. Roman and Chinese empires relied on transportation 
networks to control their respective territories, mainly to collect taxes and 
move commodities and military forces. During the colonial era, maritime 
networks became a significant tool of trade, exploitation and political 
control, which was later on expanded by the development of modern 
transportation networks within colonies. In the 19th century, transportation 
networks also became a tool of nation building and strengthening. For 
instance, the extension of railways in the American hinterland had the 
purpose to organize the territory, extend settlements and distribute resources 
to new markets. In the 20th century, road and highways systems (such as the 
Interstate system in the United States and the autobahn in Germany) were 
built to reinforce this purpose. For the early 21st century, 
telecommunications have become a tool of spatial cohesion and interactions.  
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