THNS 2009 

Issues of high speed rail on urban areas 

( 高速铁路在城市空间中的重要性 )

Marc GUIGON, 马传儒

Interministerial Delegation for Regional Planning and regional attractiveness 国土整治和地区吸引力部际委员会 (DATAR), Ministry of Rural Areas and Regional Planning (农村 空间与领土整治 部); 8, rue de Penthièvre, 75800 PARIS Cedex 08; tel: 00 33 1 40651135, fax : 00 33 1 40651239, email: @ marc.guigon datar.gouv.fr 

ABSTRACT

The advent of high speed trains in France has disrupted the economies of regions and the role of cities. 

Impacts have been particularly important in urban areas near railway stations with renewals neighborhoods, intermodal transport modes stronger and relocation of utilities. 

The position of town which is served by high speed trains is also being changed because it has picture, modernity, economic attractiveness, tourism revival, European and international levels effects. 

But these effects are not automatic, and local authorities have to be prepared well in advance to the arrival of TGV. They have to follow these developments through the implementation of a watchdog for territories and the construction of a true intermodal connection between the rail station and the rest of the urban space. 

History of high speed rail in France 

France started the high speed trains projects with extensive research on all technical aspects needed to train new concept. Trains prototypes were built: the TGV 001, Zebulon, then two prototype high-speed trains called Patrick and Sophie. 

Speed records were regularly go past from 515.3 km / h in 1990 to 574.8 km / h in 2007. 

These studies and tests have led to the opening of the high-speed line linking Paris and Lyon in September 1981. 

Following the huge commercial success, the high-speed network has been extended to other destinations between Paris and Le Mans, Tours, Lille, Marseilles, Strasbourg, London, Brussels, Amsterdam, Cologne... 

France is then passed from a pattern of radial lines, high-speed railway around Paris, to a development of cross-links that do not serve stations in Paris intra-muros, but use bypass around Paris and serving stations in the suburb of Paris.

The advantage of the technology used in France is the possibility to extend high-speed trains to other destinations. These links enjoy the high-speed rail part of the journey, and then travel on the existing railway network which is often modernized for this occasion. 

This new mode of transportation has needed new infrastructure access for passengers, either station in downtown or new stations outside of city centers. 

The reasons for the location of stations are a compromise between the service of city centers and reduced travel time by making the trains run up on high speed lines. 

France has nearly 30 years of service for high-speed trains, and feedback of experiences that many studies have deepened. 

The creation of the institution in charge of rail infrastructure in 2007 (RFF: Réseau Ferré de France) has allowed to focus on aspects of spatial planning, not only commercial benefits of passenger transport in high-speed trains. Thus, the policy of locating the stations and regional preparation has become very important. 

Moreover, the railway lines which are the most profitable have been built first. 

The regions then acquired considerable weight in decisions relating to the design of high speed lines, and in particular the location of stations, they were not making the same manner before they finance. 

The market share between air and rail transport depends on both the reduction of travel times, and locations of the respective station and airport. 

Thus, the opening of some high-speed connections has depressed or deletes links between airports and, for example, between Paris and Lyon, or Paris and Brussels. 

Please find below the map of railway lines to 2030.
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Figure 1: Map of railway lines in France to 2030 

High speed trains as a tool for spatial planning 

The share of traffic generated is very important to some connections.

There is frequently an increase of about 50% of rail traffic with the opening of a railway high speed line. 

High speed rail is thus an important vehicle for regional planning. 

One of the major issues of spatial planning is the attractiveness of territories and equality of the opportunities for territories: As a rule was enacted stating that any land should not be farther than 50 km of highway or railway station served by high speed trains. 

The aim is to prevent desertification of territories, attract businesses, develop territories, and strengthen the role of medium sized towns... 

Some cities have seen their status and lifestyle change. 

Thus, some regional cities have become identical to the suburbs of Paris, as Le Mans and Tours located at 250 km from Paris, but the current access time to Paris is about an hour. These cities have easy access to Paris airports. 

Other cities at one hour from Paris have become European hubs, such as Lille which has become very close to Paris, Brussels and London. 

The international airports have had a real development through high-speed trains. 

Thus, the airports of Charles de Gaulle in Paris and St Exupéry in Lyons have an easy access to much of the French regions. 

The high-speed trains convey images of spatial planning and are vectors of dynamisation of territories. 

The spatial scales linked to high speed in France relate to Europe with international connections, but also the country with the Paris - Province Province – Province links. 

This has an impact on the regional territories if they are connected to high speed rail trains by regional trains with quality and good service. 

The impact is also with the urban development of new urban areas related to high speed rail. 

Effects of High Speed trains in the territories 

This chapter is devoted to the territorial effects of high speed rail in the territories. 

He will list first the overall effects on the territories, then discuss each theme impacted by these effects and conclude on the conditions for the success of the arrival of high speed trains. 

The contradictory effects of High Speed railway lines 

It should be noted that the arrival of high speed trains has positive or negative territory. 

The negative effects can be mitigated by a new territorial organization or preparation of local actors. 

Thus, the following contradictory effects could appear: 

· High speed and tunnel effect: High speed rail requires large distances between stations, which can lead to the fact that the areas crossed by high speed trains suffer a negative effect, because not served by high speed rail. One of the keys to retain attractiveness in these areas is to organize regional transport fast and frequent 

· High speed rail promotes the amplification of the territorial health. Indeed, a region naturally attractive or dynamic will see its attractiveness enhanced by the high speed trains, while a country in decline risk a loss of activity or a transformation only in residential area. Thus, high-speed rail will have effects of irrigation of areas, or drainage of areas. Territories will be boosted and others will become deserts. 

· High Speed Rail could enhance the effect of "gravity" of some major urban centers such as Paris or Lyons, which could decrease the economic attractiveness of lands within an hour's train from. 

The effect of "location of stations" 

The types of stations based in France and connected by high speed trains are several types: (see figure 2 below)

· Downtown stations directly connected by high speed trains. You can find in this category stations in major cities (Paris, Lyon, Marseille, Lille ...) that provide access to major urban centers 

· Stations located on high speed lines, away from downtown, actually interconnected with regional rail network (Valence TGV, Champagne-Ardenne ...) 

· Suburbains stations disconnected of regional rail network (Haute-Picardie, Vendome, Meuse, Lorraine, Aix en Provence) and only accessible by means of road 

· Additional suburban stations (Le Creusot-Montchanin, Macon-Loché, Avignon TGV) 

It is difficult to see the general rules of effects for these stations, but it may indicate that the stations outside of city centers generally have a large traffic, but the surrounding areas have not benefited from development. 

The stations located in downtown have benefited from the revitalization of the station area, subject to the availability of an efficient interchange pole with urban transport. The question arises of the location of TGV stations on the territory. 

This question is different depending on the size of urban units served. 

The urban areas of more than 200 000 inhabitants structure the layout of high speed lines. 

There is no hesitation, the station downtown provides an accessible downtown and restructures the station area which becomes a center of exchange for the modes of urban transport (tram, metro, bus, car, bicycles, walking). It is therefore a necessity. 

This station can be supplemented by one or more stations outside of downtown so that people who live in suburbs are forced to enter the city center where they will find no place to park their vehicle, where they increase the congestion of downtown. 

Very large cities with more than one million people will have several stations in the suburbs. This is the case in Paris where there is a station at Marne-la-Vallee Massy, airport Charles de Gaulle. It also helps to unload all the stations in downtown that are about to be saturated. 

The urban units between 20 000 and 200 000 inhabitants structured little routes of high speed lines. 

A station in downtown is an ideal solution, but is not always feasible due to local geography or type of coverage with high speed trains. 

A suburban train station is desirable if there is a good connection between downtown and the station.

But anyway, the quality of the service in the station is a necessity. 

The spaces between cities do not structure the routes of high-speed lines. 

The quality of the service to the station is fundamental. 

A suburban train station is desirable and should be good rotations between downtown and the train station (intermodality) 
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Figure 2: Map of stations along the railway high speed lines

outside of city centers 

Effects on mobility 

High speed rail has unquestionably an amplifying effect of mobility, particularly for the higher socioprofessional categories and students who may well have a range of choices of places for universities. 

According to the types of cities served, high-speed rail also has an effect on relations home - working on the modalities of organizing meetings which may be held within a day or half day. The travels inside the companies are facilitated.

The decrease in travel time also gives another perspective on the lives of people. Also, it can be more pleasant to live in a city an hour from Paris, whose amenities are cheaper, rather than live in Paris or its suburbs. 

There are currently about 45 000 commuters in France who make their journey home - work daily by high speed train. 

Thus, within 5000 commuters between Tours and Paris, two thirds travel by high speed trains, the other traveling with cars to reach the suburbs of Paris. 

All commuters who use their cars have two residences, while only one third of rail passengers have two residences, which show the efficiency of high speed railway. 

An effect of modal shift from air mode to rail mode is also important. It may even lead to complete removal of the air connection between two cities, and between Paris and Lyon or Paris and Lille. Thus, with a rail journey times less than three hours, the share of rail traffic becomes more important than the part air. This is amplified to produce a total share with rail travel times less than two hours. 

There is also a modal shift from road to rail mode depending on the motivation of travel and volume of luggage carried. 

Thus, the high-speed trains serving the Alps from Paris enjoyed a huge success. 

The third factor increasing mobility is the traffic generated by the arrival of high speed trains. 

Thus, the decrease in travel time allows for a trip that would not have achieved without high-speed rail. 

This is true for tourist travel, but also for business relationships where the concept of time is important. 

The effect of mobility is conditioned by the quality of high-speed links frequency, timing, schedule, number of connections as well as pricing. 

Mobility will be difficult to grow for routes bad served and do not meet people's needs. 

The effect of mobility is also very concerned with the quality of the terminal route, if the traveler is away from the train station. 

Thus, irrigation of regional trains, regional buses, the presence of rental cars at the arrival station, taxi is essential to benefit fully from the effect of high speed trains. 

The same goes for the connection to urban transport, whether public transport such as trams, buses or subways, or personal transport such as car rentals, the making at availibility of bicycles, or quality of network for pedestrian. 

High speed rail promotes economies generating non-local travel, as the knowledge economy rather than agricultural production, urban tourism rather than ecotourism... 

The network effect 

High speed rail can create or intensify the network effect in the territories. 

Thus, the network effect can be achieved in: 

· Networks of cities, or within metropolitan systems, between French and European cities. The stakes are high speed lines is to facilitate this networking in erasing the effects of borders between countries and between European capitals, 

· Networks territories. Thus, the clearance distance allows the cooperation of all levels between regions, such as academic cooperation, economic, social, cultural, tourism, research centers ... 

These network effects are reinforced by a service terminal as whether regional or urban transport. 

The quality of intermodality in the railway stations served by high speed trains can manage the continuity of travels, and also for the disabled. 

It is the use of high speed trains to provide regional connections, and to ensure complementarity between the high-speed rail network and air mode. 

The great strength of high-speed trains is to penetrate the heart of the territories, even if they do not have high-speed lines due to the technical compatibility of high speed trains with classic lines that do not require connections for servicing the stations that are not on high speed lines. (see figure 3 below)

We thus, through this accessibility, multiply the network effect of high-speed lines with large transport capacity. 
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Figure 3: Map of stations served by high speed trains 

The image effects

The image effects of the territory concerned by the arrival of high speed trains are often very positive, especially as this area has a reputation or a significant pre-existing image. 

Thus, the arrival of high speed trains will be seen as a vector of modernity, prestige or pride of the people who live there. 

The membership of a European network will have a positive effect on the territory connected with major foreign stations. 

The advent of high speed train is then used as an argument, inserted in promotional materials. 

The station served by high speed trains is then labeled "TGV station. 

One risk is that media exposure has a positive impact in the short term but negative consequences, once the novelty faded. 

There is also a feeling of closeness in both directions, both for the inhabitants of the territory for the rest of the country, but also for people who travel in this territory. 

You can also speak of a feeling of remoteness that is fading. 

Names are also conveying an image, whether the names are for those lines or stations. 

Thus, the Mediterranean TGV gives a picture of access to the sea, or Lille-Europe is making the city of Lille as a European hub. 

Conversely, a bad designation of a station may have a negative effect on the area's image. 

The architecture of stations, stations areas or the organization of urban spaces are vector of images. 

The most emblematic examples are the Strasbourg station, the airport of Lyon St Exupéry. 

But, image effects can sometimes be negative, such as low coverage or level of interconnection with local networks low. Thus, some medium sized towns are served with only one train per day each direction, this can have a positive effect in terms of connection to the network of high speed trains, but very negative when you want to go there and whan you see that the quality of service is not best that before. 

The « organizer » effect 

The advent of high speed rail influences the organization of territories. 

It has consequences as a new distribution of activities in urban areas, and between the city and its vicinity. 

Human economic and social functions change deeply. 

It contributes to the development of the city, reshaping neighborhoods as the city of Le Mans, new services in the stations areas whether commercial or public services. 

Conference centers can be built or better used with the arrival of high speed rail. 

Thus, cities can host conferences, national or international tertiary events. 

But, of course, these effects are conditioned by the available land and the political willpower.

The economic effects 

High speed rail offers an opportunity for economic development for businesses. 

It is a factor of competitiveness of territories to facilitate intra-enterprise links, or relations with other industrial centers, or access to international airports. It has an effect of extending the areas of corporate market. 

These businesses include the creation of companies using rail using higher socioprofessional categories. 

Both the presence of high speed is an element of competitiveness, so its absence is a handicap. We thus increased competitiveness gaps between territories accessible by high speed and others. 

Combined with the image effect of the area served by the high speed rail, attraction to foreign companies is real, especially if the served city is connected to an international airport. The new spaces are attractive to companies already located in the city but wishing to extend their office space. 

The real estate business is really concerned in a geographical area around the station. 

High speed rail contributes to an expansion of market areas. The role is vague on the locations of businesses. Thus, there are little start-ups and few departures. 

But the high speed rail may help maintain activities or conversion of companies. 

The lack of high speed rail is more punitive than its presence is beneficial. 

The socio-economic profile of territories affects the potential impact resulting from the railway high speed line on their development and spatial planning. 

The socioeconomic profile of an area depends strongly on its demographic weight. 

What comes into resonance with the effects of high speed rail are mainly the importance and diversity of service activities, the level of internationalization of the economy, the presence of large equipment. 

Thus, the largest urban areas have the greatest potential to benefit from territorial effects of high speed trains. 

The effects on housing and residential economy 

These effects are undeniable, particularly in cities become residential one hour from Paris, as Vendome, Tours or Le Mans, in which people earn a salary of higher socio-professional category of the Parisian area. 

There are as professionals, middle managers or supervisors. 

The effects are thus considerable, particularly for associations, cultural activities or sports, but also for local commerce, the personal services like childcare, craftsman for the renovation of houses... 

So, high speed rail is a lever for development of residential economy. 

The effects on habitat are, in turn, clearly delineated the immediate vicinity of the railway station. 

Speculation that appears before the opening of high speed rail does not result into an increase in the number of inhabitants, but by changing the type of population, people with large incomes moving to neighborhoods of stations that have been renovated or rebuilt to mark the arrival of high speed rail. 

Impact on cities: the example of Euralille 

The advent of high speed trains in Lille was accompanied by the creation of a new station near downtown traveled by trains between Paris and Lille, Lille and London or Brussels. 

It was built a large building complex containing offices, a huge shopping center of 110 hectares with 120 shops, hotels, a convention center, a Zenith, a casino. 

This area became the third largest business district after la Defense in Paris and the Part-Dieu in Lyons and has created many jobs. 

Impact on cities: the example of Le Mans 

The city of Le Mans was prepared for the arrival of high speed trains with the building of a business center called "Novaxis" very close to the station area. 

The offices are built modular and adapted to many types of businesses. 

The center initially allowed local businesses that have moved into the center to be closer to the central station, and other businesses that have relocated to Le Mans because of its temporal proximity to Paris. 

There are especially the following companies: 

· The Mutual insurance company of Le Mans 

· GIE Sesam Vitale (4 levels, then tower - CNAM Montparnasse) 

· The Engineering Center of the French railway relocated from Paris to Le Mans 

· Téléfleurs 

· Smith and Nephew: medical industry 

· University Technology Park 

· Technopole 24 hours of Le Mans 

The skilled workforce for these companies has been found either on site or from Paris, especially for relocated businesses. This business center is managed by a semi public company that includes all local authorities 

Effect on Jobs 

The effect on jobs has been partly described among the economic effects of high speed rail. 

The main lines on this theme are: 

· The polarization of tertiary and metropolitan jobs in the station areas

· Recruitment of Executive 

· The development of free marketeer 

Effects on tourism 

The effects on tourism can be of any kind. 

They both depend on the type of tourist attraction as the preparation of the territory to the arrival of high speed trains. 

There has thus enhancing the attraction of sites with high visibility on the condition that the reception capacity is sufficient (hotels…). 

For other sites, the results are rather disappointing after the novelty effect induced by the arrival of high speed trains. 

Thus, very recently, the opening of the high speed line between Paris and Strasbourg contributed to the development of urban tourism in Strasbourg (+7%), Colmar (12%), Metz, Reims and other sites in the extensions of the high-speed lines... 

The coming of high speed trains can attract distant customers, which allows for international events, to extend the tourist season, promote tourism conference (Conference Center of Nantes). 

Thus, an area accessible by high speed trains from an international airport will receive an attractive European or even worldwide. 

New tourism products are emerging, such as changing formulas (weekend) or the development of short trips (daily). Unfortunately, this has an impact on the number of nights which decreases. 

For example, as the Christmas market in Strasbourg in Paris attracted over two days and saturated hotel facilities, as these same people can now make the trip during the day. 

High speed rail also promotes ownership of second homes located in areas serving by the high-speed trains.

Effect on Property and Planning 

The effect on land prices is undeniable, but very mixed. 

Thus, the image of the territories, improved accessibility, population pressure and development measures have the effect of rising land prices, particularly around the neighborhood stations. 

But there is also a catch-up in prices which had not increased in recent years due to the low attractiveness of the territory. The speculation is true before the opening of high speed lines. Thus, it is difficult to discern the direct and indirect effects of high speed rail on land prices. 

High speed rail needs urban development: rebuilding of the station area, linkings of railway station and urban transport, etc... High speed rail enhances the urban hierarchy, and is an indispensable element in the attractiveness of large cities. 

An important issue is the hierarchy of centrality at the scale of urban areas from the valuation of the station area served by high speed trains. The effects are so variable.

In the lack of development spreading its potentialities, the high-speed rail impact is confined to the station. 

Conditions for success of the arrival of high speed trains in the territories 

Before-hand, according to numerous examples in France of impacts on territories resulting from the arrival of high speed rail, we can say that there is no predetermined rule. 

However, several factors emerge:

· The involvement of actors early enough in studies of high-speed line will have several impacts: 

· To have a decisive influence on the decisions of routes, positioning stations and railway services offered

· To allow the change of status of the city this is served nationally. The effect of "image" may act in the early studies of high-speed line

· To propose strategies to accompany the arrival of high speed trains

· The critical size of the city to enjoy the arrival of high speed rail is important. Indeed, a small city might not take advantage of  high-speed trains, to be in the shadow of large cities served, and to have a pattern of inadequate service

· The location of the station is imperative for the success of the project. This is related to the structure of the regional rail network and urban public transport

· The reorganization of local public transport (regions, departments, intercommunities) is related to the consistency of territorial actors

· The preliminary dynamic of the territories is a success factor. Thus, if the High Speed Rail strengthens the most dynamic regions, its contributes to the weakening of other territories, and it accentuates the differences between areas

· The cohesion of local actors is crucial, and their ability to work in teams to develop projects

· The rail offer, and in particular destinations, travel times, frequency of trains, schedules, intermodal offer, comfort of rolling stock ... are critical to the attractiveness of territories

Conclusions 

The advent of high speed trains in territory is not enough for the development and spatial planning of this territory. It is more an opportunity for development planning, than a cause of development. 

Anticipating territorial effects is necessary and should begin well in advance of the completion of infrastructure. The choice of location of stations and their access is fundamental. 

The setting up of a local observatory is necessary to cover the full complexity of the project.

The high-speed line, if it is included in an overall project can be participete into the development and national and international influence of the territory and its surroundings.

