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ABSTRACT 

Roads in China have developed dramatically since the 1990s, evolving into an extensive 
system of interconnected freeways. Lessons learned during this evolution indicate that the 
landscaping of highways is as important as their safety. In the past decade, highway 
aesthetics and the striving for harmony between highways and nature has attracted many 
specialists to improve the landscaping of highways. However, no criteria or operational 
regulations for the design of highway landscapes have been introduced in China. This 
paper therefore presents a new concept of highway landscape design that integrates 
highway planning, design, operation and landscaping during the lifecycle of a highway. 

First, some elements of highway landscaping are summarised. Next, six models of highway 
landscaping, emphasising highway alignment, pavement and side slopes, highway 
structure and subsidiary facilities along the highway corridor, which may be applied to the 
design of highway landscapes, are presented. The conception and implementation method, 
which integrates highway planning, design, operation and landscaping by means of GIS 
tools and computer software into the whole lifecycle of a highway is discussed in detail. 
Finally, the prospects for applying landscape design in highway construction are examined. 
It is fascinating to see how the trails and paths of days gone by have evolved into today’s 
landscape design which aims to maintain the scenery and environmental quality for the 
future. 
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1. REVIEW OF THE LANDSCAPE 

The highway (road) system has dramatically changed the landscape in China. The early 
1990s saw the growth of cities and the rise of public transport. The later 1990s saw the 
growth of suburban superhighways and the increased use of motor vehicles. With the 
development of the highway system, more and more attention has been paid to highway 
landscape design, and the landscape of highways is as important as their safety. Highway 
aesthetics and striving for harmony between highways and nature has attracted many 
specialists to improve the landscape of highways. 

In the USA, until the early 1950s, engineers typically understood how to incorporate the 
highway into the landscape because they worked in multi-disciplinary teams with landscape 
architects or had training in sympathetic layout and construction. By the late 1950s, the 
Bureau of Public Roads (BPR), the American Society of Landscape Architects and the 
Highway Research Board (now the Transportation Research Board) emphasised that basic 
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highway design, layout, planning and construction were as important aesthetically as the 
added details, minor structures and landscape planting, and that the road should be 
integrated into the land it crossed. 

The landscape architect seeks to obtain the most functional, economical and aesthetic 
results in physical land planning. The structure, the principles and outlines of highway 
landscaping are known and Zhiyong He (2003) advocated highway landscape design that 
is in harmony with nature and that should be integrated into highway planning, design and 
construction. 

Engineers collaborate with the landscape designer at an early stage of the project and 
endeavour to use the road construction process creatively to achieve high-quality new 
landscapes in the countryside (see 3 highways website). 

Landscape architects are constantly developing new tools and techniques to make 
roadways more compatible with the landscape and communities. Recent developments 
include widely used computer-based visualisation techniques, visual quality and visual 
preference assessment methods, and the development and enforcement of legislation, 
policy and guidance. Currently, numerous multi-disciplinary teams, inter-agency 
collaborations and public-private partnerships are being guided by landscape architects, 
including those implementing highway projects designed to respect their context or place. 

In recent years, the development of the Geographic Information System (GIS) has made 
timely temporal and spatial information accessible. Moreover, its capability of spatial 
analysis and presentation makes it a useful tool for studying landscape spatial structure 
and for landscape change analysis. 

The integration of landscape ecology and GIS into landscape design will probably become 
the main focus of research in future, but the following key issues should be dealt with as 
effectively as possible: 
• Describe the content of a broad landscape corridor according to landscape theories. 
• Present the models of the highway landscape, which should be in harmony with the 

highway geometrics and aesthetic design, and which should be conducive to highway 
landscape design. 

• Define the tasks and requirements in each stage of the highway landscape design. 

Based on these objectives, this paper presents a new concept of highway landscape 
design that integrates highway planning, highway design, operation and landscaping during 
the highway’s lifecycle. The following sections present the elements of highway 
landscaping and six models of highway landscapes, followed by a discussion of the design 
concept and recommendations for applying landscape design in highway construction. 

2. ELEMENTS OF HIGHWAY LANDSCAPES 

All the types of scenery that road users could experience along the highway are elements 
of highway landscapes. That the elements are varied and their contents are abundant is an 
important characteristic of highway landscapes. It involves detailed consideration of the 
following four factors: the scenery of highway construction, the landscape of facilities along 
highway corridor, distant views, and some uncertain factors. 
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2.1 Scenery of Highway Construction 

Highway alignment, highway structural design, road materials, side slopes, the highway 
cross-section and the organisation of their space constitute the ‘scenery of highway 
construction’. The colour of the asphalt and the type of road materials used, for example, 
can greatly affect highway landscape, but they may be specified only in a few travel areas 
due to the high cost of construction. Different side slope treatments, such as planting grass 
and paving the facing wall, have various effects on the highway landscape. Along the 
travelled way, the reasonable allocation of proportions to roadways, median strips, 
walkways, and so on, is extremely important for a pleasing highway landscape, particularly 
in urban areas. The alignment of the highway can give a pleasant impression to road users, 
and what is more, the rise and fall of the alignment also influence road users to appreciate 
the landscape. Highway alignment therefore has a basic function in highway landscaping. 
Furthermore, the whole usage of space in the highway has a pivotal effect on the highway 
landscape. 

2.2 Landscape of Facilities Along the Highway Corridor 

The facilities along a highway corridor include various road signs, advertisement boards, 
vacant land (such as parks and rivers) and some buildings apart from the highway itself 
(parking lots, toll plazas, etc.). 

2.3 Distant View 

Distant view can be divided into two types: natural landscape and cultural landscape. 
Natural landscapes may contain mountains, oceans, lakes, forests, etc. Cultural 
landscapes may contain elements such as clock towers, city walls, historical sites, etc. 

2.4 Other Diversification Factors 

The indispensable diversification factor is human beings. The activities of man influence the 
highway landscape and may even enrich it. 

Moreover, highway landscapes change with time. From spring to winter the distinctive 
highway landscape brings different agreeable prospects to road users; from day to night 
various pleasant landscapes could also be enjoyed. 

3. THE MODELS OF HIGHWAY LANDSCAPES 

It is advisable to integrate the construction of highway landscapes into the planning, design 
and construction of a highway, with all the elements of highway landscapes taken into 
account fully. In accordance with general highway design, this paper sorts highway 
landscaping into six models, each of which could be easily integrated into the planning, 
design and construction of a highway, thus effectively accomplishing highway landscape 
design. The six models are described below. 

3.1 The Model of Highway Alignment 

The alignment of a highway is the foundation of the whole highway landscape design and 
its characteristics impact on the quality of the whole landscape design. The alignment of a 
highway should be in harmony with the terrain, surface features, geology and geographical 
environment, and should be combined with the settings and layouts of bridges, tunnels, 
intersections and various facilities along the highway. Furthermore, it should be in line with 
the theory of sustainable development as far as possible. 
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The highway alignment landscape model is applied in the stage of planning and preliminary 
design. The designer can carry out a visual analysis and evaluate the alignment landscape 
of the highway in advance so as to set up a highway alignment landscape model. 

The main factors that should be considered while setting up a highway alignment 
landscape model are as follows: 
• The alignment should meet the standards of highway design and the requirements of 

security. 
• Every effort should be made to avoid dullness in the alignment so that road users 

receive the best visual effect. (Here ‘road users’ refers to both drivers and passengers). 
• The alignment should be adapted to the local natural environment. This will reduce the 

destruction of the natural landscape during construction to the greatest possible extent 
and may even enrich the natural landscape. 

• The overall arrangement should be in accordance with the local topography. 
Furthermore, alternation between curving and straight-line highway landscapes should 
also be taken into consideration to enrich the highway alignment landscape. 

3.2 The Model of Pavement and Side Slopes 

The pavement and side slope landscape model consists of comparing the proportions 
allocated to the road cross-section, considering the character and colour of the pavement 
materials and the close-up design of the side slopes. Zhiyong (2003) asserts that “road 
users always move in a certain direction. As the vehicle speeds up, both the driver and 
passengers are increasingly less able to have head movement. Instead, their attention 
would be directed to the lane and side slopes”. Therefore, further investigation into the road 
lane and side slope view can ensure the safety of road users and give them better views. 

The following factors should be considered when using the pavement and side slope 
landscape model: 
• The median strip should be planted with shrubs, small trees or grass, which are 

anti-dazzle, dust-resistant and tolerant of strong sunlight. The anti-dazzle and shielding 
angle of the median strip must be within 8º to 15º and the height must be limited so as 
not to obstruct the road users’ sight and to guarantee road security. (Investigation 
shows that the best average height is between 1.8 and 2 m). 

• The side slope view, especially in cuttings, is very visible to road users, so the form of 
the side slopes should be changed as often as possible. For example, flowers and trees 
can be planted on the upper slopes to increase the rate at which the view changes, as 
well as to absorb the noise and lessen driver fatigue. 

3.3 The Model of Highway Construction 

The highway construction landscape model mostly applies to the landscape design of 
bridges, tunnel entrances and cloverleaf junctions.  
 
The following factors should be considered while setting up the highway construction 
landscape model: 
• While designing a bridge landscape, the designer should think carefully about the type 

of bridge structure, the colour it is to be painted, the lighting, the entrance and exit signs, 
the surrounding natural views, etc. 

• The features of a cloverleaf junction landscape should fully represent local culture and 
be in harmony with the natural environment. It is recommended that grass should be 
planted along with shrubs and trees; this arrangement will not obstruct but direct the 
drivers’ view, reduce soil erosion and beautify the road view. 
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• The landscape of the tunnel entrance should be in harmony with the surrounding trees 
and mountains. Large trees at the entrance should help road users to adapt smoothly to 
the environment in the tunnel, and prevent the exhaust gases of vehicles from 
circulating in the tunnel. Pictures of local features could be painted on both sides of the 
tunnel entrances, to enrich the tunnel entrance landscape. 

3.4 The Model of Subsidiary Facilities Along the Highway Corridor 

The subsidiary facilities landscape model covers various buildings, sightseeing platforms, 
parking lots, toll plazas, lighting, guardrails, various traffic signs, traffic administration 
facilities and so on. The function, aesthetics and the reasonable distribution of facilities 
should be well thought over to provide road users with an environment that is comfortable 
and secure. 

3.5 The Model of Highway Greening 

Directing sight and enriching the road view are the main tasks of highway greening 
landscape design, which includes the distant-view design of slopes and the landscape 
design of the areas where highway alignment changes in an obvious way. The former type 
of design, say planting trees at a T-junction and along the outside of a curve, plays a role in 
directing sight, while the latter type of design is aimed at enriching the road view and 
co-ordinating the natural landscape with the artificial view along the road. 

3.6 Other Landscape Model 

The other landscape model deals mainly with the landscape of the future and various other 
factors. As the rivers, springs, waterfalls, lakes, oceans, beaches, ancient temples and 
courtyards along the highway corridor could not be easily changed, thought should be 
given as to how to integrate them into the overall highway landscape design so as to fully 
include the local colour of a particular highway and give a special, memorable aesthetic 
impression to road users. 

4. THE CONCEPT OF INTEGRATING LANDSCAPES INTO THE WHOLE LIFECYCLE 
OF THE HIGHWAY 

The concept of using Geographic Information Systems (GIS) to quantify the landscape 
design and using the six models to analyse the road landscape is illustrated in Figure 1. 
Highway engineers collaborate closely with the landscape designers at the early stage of a 
highway project, such as project planning, and endeavour to achieve beautiful new 
landscapes along highway corridor during road construction process. 

Planning phase: In this stage, land planning and design for extensive areas and large-scale 
developments commences with an overall master plan containing drawings and written 
analyses of existing and required facilities, plans for future management and development, 
and construction priorities and programme information. Such a master plan is usually 
composed of land-use and other basic information maps, area or general site plans for 
future development, and narrative reports. 

The macro-effect of the road network planning should be considered. It consists of the 
highway alignment landscape model and other landscape models. Ways of integrating the 
local scenery into the highway landscape should be investigated so as to improve the 
highway landscape. For instance, if there were to be a stretch of virgin forest or a cluster of 
historical sites of high archaeological value in the planning area, or if any damage to the 
natural landscape would threaten some endangered species or some historical and cultural 
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legacies, then the planning departments should commit themselves to fully protecting these 
natural resources and historical legacies during road construction. 

 
Figure 1. Design flow diagram of highway landscapes. 

Design phase: The highway alignment landscape model and the other landscape model 
are firstly properly considered, then the highway construction landscape model, the 
pavement and side slope landscape model and the landscape model of subsidiary facilities 
along the highway corridor are also considered. The road alignment scheme is pivotal to 
the engineering design and is the foundation of subsequent designs, and it plays a 
fundamental role in landscape design. The geographical features and topographical forms 
along the alignment, such as archaeological and historic sites, rivers, streams, forests, 
distant views, mountains, oceans, lakes, natural patterns of the land, etc., should be 
properly thought about. Whether the way in which the alignment of a highway links with a 
city is reasonable, and whether it is in harmony with the original natural landscape or 
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man-made views should be carefully appraised. Thereafter, the detailed schemes, such as 
structure of subsidiary facilities scheme, and the greening design scheme, are designed, 
compared and chosen. Naturally, the designer’s imagination and creativity are also 
indispensable here. 

Construction and maintenance phase: Adjust and complete the landscape construction, 
particularly with regard to greening style and complementary subsidiary facilities, and also 
attend to the newly built surrounding structures. 

This paper summarises and analyses the exciting subject of highway landscape design, 
and then integrates the construction of highway landscapes into three stages: highway 
planning, design and construction. Although the aims and tasks of each stage are separate, 
they are also closely related to each other.  

This relationship can be described as follows: 
• Despite the different objectives of each stage, they are all aimed at creating a better 

highway landscape and environment. 
• Despite the different tasks of each stage, they ultimately aim at an effective highway 

landscape with pleasing views . 
• The tasks of each stage are sequential and closely related to the whole of the highway’s 

service life, i.e. the quality of works completed at a previous stage will have a great 
impact on the following stage. 

• Common basic information is needed at every stage, including civil engineering 
techniques, road planning and landscape aesthetics. 

5. CONCLUSIONS AND RECOMMENDATIONS 

In this paper, the features and models of highway landscapes are analysed in detail, then a 
new concept of highway landscape design, which integrates highway planning, design, 
operation and landscapes into the highway’s service life is presented.  

The recommendations for the application of landscape design in highway construction are: 
• Commission an appraisal of a broad landscape corridor before alignment begins to be 

fixed from an engineering viewpoint. Such an appraisal would not only identify aspects 
of the landscape that could be damaged by road construction, but would identify local 
landscape characteristics and seek opportunities for landscape development and 
management which could arise out of the road project. 

• Work closely with landscape architects, ecologists and archaeologists throughout the 
design process in developing a preferred alignment for a new road or the widening of an 
existing one; be prepared to place a high value on environmental factors, even if it 
proves difficult or impossible to price them in purely financial terms. 

• Where appropriate, look for ways of widening the ‘road corridor’ to ensure proper 
integration of landforms, woodlands, hedges, ponds and other features of landscape 
value, including wildlife habitats; look for opportunities to create significant new features 
adjoining the road, even if they are not required primarily to reduce the impact on the 
environment. 

• Look for opportunities, in partnership with other landowners or authorities, to improve 
the landscape of the wider ‘zone of impact’ visible from or associated with the road, thus 
improving the view from the road and using the process of road construction to ‘put 
something back’ into the landscape. 

• Ensure that the design of structures and use of material are sensitive to local landforms 
and establish a ‘sense of place’. 

933



• Establish landscape budgets where necessary for the upgrading of existing roads, as 
well as for ensuring adequate financial provision for landscaping work related to new 
roads. 

• Using GIS and quantitative indices of landscape structure to evaluate the effects that a 
proposed highway design may have on the landscape is a feasible and effective 
approach, which is useful for planning landscapes and studying such designed areas in 
future. 

6. REFERENCES 

[1] 3 highways, www.cambridgeshire.gov.uk/ sub/eandt/env/landscape/pdf/3highways.pdf. 
[2] Application of GIS to measure and evaluate landscape changes, 

http://www.gisdevelopment.net/aars/acrs/2000/ts7/gdi002.shtml. 
[3] Basic principles of landscape design, 

http://edis.ifas.ufl.edu/BODY_MG086#FOOTNOTE_2. 
[4] Effects of roads on the landscape, 

http://snepmaps.des.ucdavis.edu/snner/yuba/prep-maps/ISEH_posterweb_3.htm. 
[5] EIA and landscape assessment in Iceland, 

odin.dep.no/filarkiv/223398/Gunnarsson.pdf. 

[6] Greening and landscape enhancement, 
www.hyd.gov.hk/eng/public/publications/ER/doc/8.pdf. 

[7] Integrating the Road with Historic Landscape Features, 
http://www.official-documents.co.uk/document/deps/ha/dmrb/vol10/section1/ha6092g.pdf. 

[8] Landscape architecture GS-0807, www.opm.gov/fedclass/gs0807.pdf. 
[9] Landscape design guidelines, http://www.wm.edu/construction/landscape.php. 
[10] Landscape design and the experience of motion, www.doaks.org/Motion/02Motion.pdf. 
[11] Roads and landscape patterns in Northern Wisconsin: Based on a comparison of four 

Road data sources,  
http://silvis.forest.wisc.edu/publications/PDFs/Hawbaker_and_radeloff_consbio_2004.pdf. 

[12] Roadways and the land: The landscape architect's role, 
http://www.tfhrc.gov/pubrds/marapr00/landarch.htm. 

[13] Jingxing, Liu and Xing, Jun, 1997. The theory and method of urban-road landscape 
design. Journal of Harbin University of C.E. & Architecture, China, 37(1), pp 95-100. 

[14] Yangzhou, Hang, 2002. Discussing the Highway Landscape Design, Technology of 
Highway and Transport, China, 4, pp 66–68. 

[15] Zhiyong, He, 2003. Research on 3S technologies and highway landscape 
environmental assessment. PhD thesis, South China University of Technology, China. 

 

934


	OPENING
	PAPER INDEX
	AUTHOR INDEX
	SEARCH
	ORGANISING COMMITTEE
	REFEREES
	SPONSORS & EXHIBITORS
	SUPPORT
	PLENARY SESSIONS
	London Congestion Charging and Urban Tolling: Lessons for So
	Public-Private Partnership Options in the Provision of Trans
	Urban Transport and the 2008 Beijing Olympics

	SESSION 1A: PROVINCIAL AND MUNICIPAL TRANSPORT ISSUES
	Metropolitan Mobility Surveys: The State of Practice
	Transport Performance Indicators: Benchmarking Tshwane again
	A Strategic Infrastructure Plan for the Western Cape
	Research on the Municipal Responsibility to Sustainably Mana
	Leveraging Public Works Programmes to Maximise Economic Deve
	Transport Authorities in South Africa: Current Initiatives, 
	Tshwane Transport Authority: A Good Business Case - but can 
	The Case for Municipal Transport Authorities Revisited

	SESSION 1B: INFRASTRUCTURE
	Study of Laboratory Properties of OGFC Considering Stone-on-
	Towards Quantification of Adhesion and Water Stripping in Bi
	Simple Tests to Enhance the South African HMA Design Guideli
	Best Practice: Bitumen-Emulsion and Foamed Bitumen Materials
	Fit-for-Purpose Certification of Non-Traditional Road Additi
	Erosion of Compacted Wearing Course Gravels – Relating Mater
	Roodekrans Thin Concrete Experiment Sections 4, 5 and 6: Con
	Steel Fibre Reinforced Concrete for Road Pavement Applicatio

	SESSION 1C: TRAFFIC MANAGEMENT AND SAFETY
	Road Improvement and Safety: A Case Study from the Western R
	Road Traffic Safety Management Strategy for the Western Cape
	A National Curriculum for Traffic Law Enforcement Officers
	A Relationship between Accident Types and Causes
	Contributory Factors to Road Traffic Crashes
	The Use of Light Delivery Vehicles (LDVs) for the Conveyance
	Safety as an Indispensable Quality Requirement in Transport

	SESSION 1D: AVIATION
	The way Forward in Liberalising the African Skies

	SESSION 2A: PUBLIC TRANSPORT
	Developing the eThekwini Operating Licences Strategy: How Us
	Current Public Transport Record: eThekwini’s Experience
	Improving the Provision of Public Transport Information for 
	A Study of the Pedestrian Public Ways in São Paulo City Cent
	Design Guidelines for Public Transport Facilities
	The Answer is: Corridor Development, But what is the Questio
	Towards a Public Transport Corridor Strategy for Cape Town
	Public Transport: Lessons to be Learnt from Curitiba and Bog

	SESSION 2B: INFRASTRUCTURE
	The Appropriateness of Accelerated Pavement Testing to Asses
	Evaluation of Benefits Arising from Pavement Associated Tech
	Direct Economic Benefits Arising from Technology Development
	Tyre-Pavement Contact Stress Patterns from the Test Tyres of
	Statistical Analysis of Vehicle Loads Measured with Three Di
	The Effect of Road Surfacing Condition on Tyre Life
	Innovative PPP Saves Chapman’s Peak: PPP brings together the
	The Appraisal of Transport Infrastructure Projects: Potentia
	Asset Management: An Essential Ingredient for Road Network M
	Technical Audit of Rehabilitation Works on Unpaved Rural Acc
	A Cost Model for the Evaluation of Different Options in Town

	SESSION 2C: TRAFFIC MANAGEMENT AND SAFETY
	Measuring Road Traffic Safety Performance
	Public Private Partnerships in Road Safety: A Case Study - D
	Alleviation of the Pedestrian Safety Crisis in the City of C
	Developing Local Road Safety Plans for Cities: Lessons Learn
	Community Road Safety Education Programmes: The South Africa
	Road Safety Education for Children - The use of Junior Traff
	Travel Patterns and Safety of School Children in the eThekwi
	An Evaluation of the Schools’ Road Safety Project for the 20

	SESSION 2D: RURAL TRANSPORT: PLANNING AND DEVELOPMENT
	“New Roads are not Enough”: Planning and Delivering more Int
	Rural Mobility Brokering and Subsidisation: Outline of Optio
	Maputo Development Corridor: Evaluation of First Phase
	The Connection between the Metropolis of São Paulo and Santo
	Improving Children’s Mobility and Access to Socio-Economic O
	The Development of a Conceptual Framework for Evaluating the
	The National Land Transport Transition Act, (2000). How Long

	SESSION 2E: WORKSHOP: REVISION OF EXISTING SAQA REGISTERED Q
	SESSION 3A: TRANSPORT PLANNING
	Transport Expenditure: Is the 10% Policy Benchmark Appropria
	Questions about the Quantitative Basis of Municipal Transpor
	The use of Cellphone Technology in Activity and Travel Data 
	Bus Rapid Transport and Urban Development
	Modelling and Profiling Household Car Ownership in the Post-
	Fuel Efficiency Measures for South Africa
	Appraisal Frameworks for Developmental Transport Interventio
	Towards Setting a Research Agenda around Mainstreaming Gende

	SESSION 3B: TRAFFIC ENGINEERING
	The use of DRACULA Micro-Simulation Modelling in the Evaluat
	e-Mobility: South African Freeway Management
	Implementation of Traffic Control Measures Systems as an Int
	Smart Transport
	Trends in the Traffic Impact Assessment Process
	The AADT-Kilometre Formula for Establishing Bulk-Service Con

	SESSION 3C: CAPACITY BUILDING
	Overview of Qualifications: Road Construction, Materials Tes
	Engaging Every Staff Member and Developing a Purpose Driven 
	Employment Creation through the Construction and Maintenance
	Community-Based Labour-Intensive Road Construction: Findings

	SESSION 3D: 4TH SA-CHINA TRANSPORT TECHNOLOGY FORUM
	State of the Art of the Technology of Highway Alignment Desi
	Subsection of Pavement Design Parameters using Neural Networ
	Evaluation of the HMA Pavement Structure on a Cement Concret
	A Study of the Fatigue Performance of Asphalt Mixes Based on
	Research on the Structural Design of Asphalt Pavements for L
	Mobile Data Collection Method used in PMS
	Selection of some Technical Issues for Rural Road Constructi
	A New Concept of Landscape Design in Highway Construction
	Cracking of the Asphalt Surfacing of the Longest Suspension 
	Study of the Rutting Resistance of Asphalt Surfacing Mixture
	An Introduction to Bridge Design Based on Bionics
	Structural Analysis of a Curved Single-Tower Suspension Brid
	Study of the Road Performance of Waterproof Materials for Co
	The Effect of Filler Asphalt Ratio on the Performance of Hot
	Modification of the Rolling Thin Film Oven Test for Modified

	SESSION 3E: RAIL
	Towards Improving the Accessibility of Commuter Rail to Spec
	Rail Privatisation in South Africa – Will it Work?
	Separation of Rail Infrastructure Ownership from Operation: 
	Modern Railway Infrastructure Asset Management
	Land Freight Issues in South Africa
	The Cost of Freight Transport Capacity Enhancement – A Compa
	Improving Accessibility to Commuter Rail Services - Case Stu


