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The project REMON – Real Time Monitoring of Urban 

Transport - Solutions for Transport Management and 

Urban Development in Hanoi – is a project initiative of 

Vietnamese and German partners funded by the Ger-

man Federal Ministry of Education and Science (BMBF) 

and the Vietnamese Ministry of Science and Technology 

(MOST). Focusing on mobility and transportation, the 

project deals with one of the most exigent problems of 

current and future mega cities and metropolitan regions.

The International Academy for Innovative Pedagogy, 

Psychology and Economics (INA) gGmbH at the Freie 

Universität Berlin, Institute for International Urban Re-

search (InUrban) is the lead partner of the REMON 

project. Among the German partners are DELPHI IMM 

GmbH, WWL Umweltplanung und Geoinformatik GbR, 

AS&P – Albert Speer & Partner GmbH, Technische 

Universität Darmstadt, Freie Universität Berlin and the 

German Aerospace Center (DLR). The Transport Devel-

opment and Strategy Institute (TDSI), the University of 

Transport and Communication (UTC) and the Vietnam-

ese-German University (VGU) are the Vietnamese proj-

ect partners. 

Rapid urbanisation and the increasing size of metropol-

itan regions prove to be serious challenges for urban 

transport and urban planning. Like many other cities in 

developing countries, Hanoi suffers severe traffic con-

gestion due to its rapid urbanisation and the booming 

motorisation since the early 1990s. The rapid urban 

growth of Hanoi and the increasing size of the metro-

politan region cause a series of difficulties in urban de-

velopment, urban planning and urban management: air 

pollution, noise and environmental pollution, solid and 

liquid waste management, traffic jams, flooding.

The key objectives of the project are the reduction of 

air pollutants and emissions as well as the reduction of 

energy consumption within the urban transport sector. 

The project aims for an improvement of the urban trans-

port system in Hanoi. Furthermore, the project intends 

to develop means to evaluate the improvements and 

measures, both for short-term traffic optimisation and 

for long-term transport and urban development.

The project REMON will develop visions, strategies and 

scenarios for the sustainable and integrated urban de-

velopment of Hanoi. In close cooperation with the lo-

cal partner HUPI - Hanoi Urban Planning Institute – a 

“best practice showcase” with focus on sustainable and 

energy efficient urban and transport development was 

worked out. The “best practice showcase” will be devel-

oped with focus on a “Transit Oriented Development” 

(TOD). The main objective of the work is the demon-

stration on how an energy efficient urban and transport 

development for Hanoi should look like.
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1.1 Introduction to the city

Location

Hanoi is the capital of the socialist Republic of Vietnam, 

and the country's second largest city. It serves the na-

tion as the political centre but also as an important cen-

tre of culture, education, science and technology. 

The city plays an important role in the Asia-Pacific re-

gion in aspects of economy, tourism, trade and services. 

(Hanoi People’s Committee - HUPI)

Hanoi is the most important city in the northern region 

of Vietnam. It is situated in the Red River delta of Viet-

nam, nearly 90 km away from the coastal area. Most of 

Hanoi´s area lies within the low floodplain of the Red 

River, historically a site of intensive wet rice agriculture. 

(Labbé 2010)

The city is served by Noi Bai International Airport situ-

ated in Soc Son district. It is about 45 km away from 

the city centre and the only international airport for the 

northern regions of Vietnam at present. Except for its 

great importance in aero connections, the city serves 

as a terminal station for train routes in the country as 

well. The Reunification Express runs from Hanoi to Ho 

Chi Minh City and connects cities and provinces along 

the line. 

Figure 1.1 Photos of the city model, source: AS&P Figure 1.2 Location of Hanoi

Hanoi
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1.2 Population growth and urbanisation

Population quantity

Hanoi is the second largest province in Vietnam regard-

ing its population. According to the national census con-

ducted in 2013, the population in Hanoi is estimated at 

6,936,900 people dwelling on an area of 3324.3km2, 

with an average density around 2,087 people per km2. 

(General statistics office of Vietnam).

Census data shows that the population of Hanoi has 

more than tripled in the past two decades, increasing 

from 2.2 million in 1990 to 6.5 million in 2009. Espe-

cially in the past ten years, the city has witnessed a 

remarkable process of urbanisation. Hanoi's population 

is constantly growing at an average speed of 3.5% per 

year. However, with the massive wave of immigrants, 

mostly rural areas of the northern part of Vietnam and 

other nearby provinces, the real number of population 

in Hanoi is increasing at an accelerated speed (Vietnam 

online). 

Hanoi is one of the most over-crowded cities in the 

world. In 2008, the density of humans in urban districts 

reached an average of 272 persons per hectare and up 

to 404 persons per hectare in the historic core (for com-

parison: Hong Kong: 370 persons per hectare, Paris: 86 

persons per hectare, London: 62 persons per hectare). 

(Labbé 2010)

The local planning bureau expects the population to 

climb up to 7.3-7.9 million by 2020 and 9.0-9.2 million 

by 2030. (Hanoi People’s Committee - HUPI) 

Population distribution 

Except for sharp growth of the total quantity, uneven 

distribution of the population is another alerting attribute 

of the issue. 

“In Hanoi, the most crowded area is Tu Liem district with 

a population of 371,247 people, followed by Dong Da 

district with 356,504 people. On the other hand, Son Tay 

is the area which has the least number of people with 

only 116,967 head counts. However, when considering 

the average number of people on an unit area, Dong Da 

is the most densely populated with 36,550 people per 

km2, whereas Ba Vi is the sparsest area with only 576 

people per km2.” (Vietnam online)

Figure 1.3 Expected population growth in Hanoi,              
source: Hanoi People’s Committee - HUPI

For Hanoi´s inhabitants, an over-crowded city centre 

has already been a definitive fact. In the future, a major 

challenge for urban planners is how to mediate popula-

tion growth in the old city centre. 

Figure 1.4 Population distribution in the municipal area,    
source: Hanoi People’s Committee - HUPI
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1.3 Urban expansion

Population growth is often accompanied by urban ex-

pansion. The four satellite maps on the left show how 

the city expanded in the past two decades. A concentric 

outward expansion pattern can be witnessed. 

However, an ever expanding concentric pattern of 

growth is not the healthiest way of urban development. 

It is recognised worldwide that a concentric urban struc-

ture will lead to the following disadvantages in terms of 

sustainable development:

• Increasing distance and time of commuting.

• Extremely high peak flows of traffic in rush hours and 

inevitable traffic jams in the centre.

• Deteriorating urban environment due to over-crowd-

ed massive constructions and a lack of green spaces 

and air pollution are the side effects of such kind of 

urban growth.

• Social unfairness due to unbalanced nature of re-

sources.

• Unhealthy real estate development due to distored 

land prices.

             Februar 2014 
 Seite: 16 

 
 
 

historischen Stadtwachstums sind die aus den Landsat-Satellitenbildern abgeleiteten 

Straßennetze sehr geeignet.  

 

Abbildung 5: Entwicklung der bebauten Fläche in Hanoi von 1993 bis 2009 in einer Auflösung 
von 30m x 30m, abgeleitet aus Landsat-Satellitendaten 

 

Aufgabe 1.4.3: Modellierung des Stadtwachstums 

Für die Erstellung des Stadtwachstumsmodells von Hanoi wurde nach intensiver 

Literaturrecherche in Anbetracht der verfügbaren Daten und der Komplexität der 

Stadtentwicklung ein räumlich expliziter, statistisch-dynamischer Ansatz gewählt. Anhand 

einer multi-faktoriellen geo-statistischen Analyse wurde das funktionale Gefüge, das für die 

Siedlungsdynamik verantwortlich ist, untersucht. Anhand dieser Analyse erfolgte die 

Identifizierung und Quantifizierung der relevanten Wirkkräfte ("Driving Forces"). Für den 

Aufbau des Modells erfolgte die Umsetzung der "Driving Forces" in entsprechende 

Algorithmen.  

Das gesamte Modell wurde mit der quelloffenen Software R umgesetzt, das neben 

leistungsfähigen Bibliotheken für statistische Analysen auch über eine mächtige 

Programmiersprache verfügt. Die Programmierung der Benutzeroberflächen erfolgte mit der 

Bibliothek R-Shiny. Die Wahl der Programme ermöglicht völlige Freiheit bei der Umsetzung 

Figure 1.5 Expanding urban space in Hanoi, source: Thamm
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1.4 Transportation

Hanoi is served by Noi Bai International Airport situated 

in Soc Son district approximately 45 km north of the city 

centre. The main route from the airport to the city via 

Thang Lang Bridge runs through the outskirts of the city.

Central Railway Station in Hanoi is the departure point 

for railway routes in the country. The Reunification Ex-

press is the North-South railway line. The line connects 

Hanoi with Ho Chi Minh City and has several stops at 

cities and provinces along this line. Trains also run from 

Hanoi to Halong Bay (Hai Phong) in the east as well as 

to northern cities with connection to China (Nanming / 

Beijing).

The main means of transport within Hanoi city are motor-

bikes, buses, taxis, and bicycles. The rapid motorisation 

of Hanoi is characterised by the predominance of motor-

bikes. Four households out of five own a motorbike and 

two out of five own at least two (Labbé 2010). In Hanoi 

the number of motorbikes has increased from 1.9 mil-

lion in 2005 to 3.6 million in 2009. This represents an 

increase of 53 %. The number of cars rose during the 

same period by 48%, from 108,000 to 226,000. (Bass/ 

Biehler/ Tuan)

Motorbikes account for 63 % of vehicular trips, bicycles 

for  25 % and cars for around 4 %. The modal share of 

public transport (buses) has increased from 2% of all 

trips in the late 1990s to 7 % in 2006. (Phin/ Dotson) 

The road network represents less than 7 % of the land 

area, which is low in international comparison. In most 

European cities the average is about 20-25 %. The av-

erage speed in peak hours of travelling in Hanoi drops 

Figure 1.6 Overview Hanoi Figure 1.7 Traffic in Hanoi, source: AS&P 

Hanoi

Halong Bay

Nanning

Kunming

from 32 km/h in 1990 down to 14 km/h in 2001. Bottle-

necks and missing links prevent the distribution of traf-

fic. (Bass/ Biehler/ Tuan) 

Figure 1.8 Vietnam´s railway

Ho Chi Minh City
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1.5 Emerging problems

Motorbikes are individualised traffic tools just like cars. 

The priority of its use indicates the absence of public 

transport services in the city. Experiences in the US 

suggest that an urban sprawl and an abuse of cars in-

terplay with each other and strengthen the phenomenon 

of both. On one hand, mono-centric and homogeneous 

urban space leads to increasing traffic needs and longer 

travel distances which forces people to own cars. On 

the other hand, a car enables people to have individual-

ised options of routes and makes people less sensitive 

about the location of resources. It is a vicious-circle by 

definition.

Hanoi is exactly under the same threat at this moment! 

Preferences in individualised traffic tools and a mono-

centric ever expanding built area reveal the threat more 

than clearly.

For Hanoi´s inhabitants, a motorcycle is just a substitute 

for a car when the average income is relatively low. The 

city would face serious congestion problems if private 

car ownership and use continues to grow in conjunction 

with current forecast rates of economic growth. (The 

World Bank)

Pollution problems

Hanoi's rapid growth in population, motorisation, and 

energy consumption has placed a heavy toll on the air 

quality issue. 

The city faces significant air quality deterioration, partly 

due to its high motorisation rate. Like other Asian cities, 

the air pollution levels still exceed the national ambi-

ent air quality standards at least in regard to particulate 

matter. 

The Norwegian Trust Fund for Private Sector and In-

frastructure (NTF-PSI) carried out a study on air pollu-

tion of Hanoi in 2006. The study evaluated air quality 

impacts of traffic and other sources in Hanoi, conclud-

ing that vehicular emissions represent as much as 40 

% of known local emission sources in terms of particu-

late matter. More specifically, motorbikes, the primary 

contributors to traffic emissions, contribute 43 % of total 

emissions, 54.5 % of carbon monoxide, and 54.1 % of 

hydrocarbon. (The World Bank) 

Emerging problems during the city's development

In summary, Hanoi is facing critical challenges at this 

moment during and after it is rapid growth for decades. 

Among these challenges, the following three are prob-

ably the most profound ones. 

• Concentric urban sprawl,

• deteriorating urban traffic and 

• environmental issues.

If we examine their relations, we may find that an inte-

gral solution of traffic and urban development is the key 

to the city's problems.

Figure 1.9 Inter-related challenges
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1.6 Research goals

The research aims for a sustainable way of urban 

growth to facilitate Hanoi's future development. Several 

goals can provide a basis for a comprehensive develop-

ing strategy for the city´s extension north of the river.

Possible research goals are listed below:

• Development of a transit oriented design concept for 

the specific modal mix of transportation in Hanoi. 

• Development of a traffic corridor to an interlinked 

traffic network.

• Preparation of guidelines for special investment 

zones around metro stations. 

• Development of a metro station concept to increase 

ridership. 

• Elaboration of metro stops as traffic hinges and 

switching points.

• Development of concepts for covering the “last mile” 

in residential areas. B
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B MASTERPLAN 2030 / 2050 VISION

2.1 Masterplan 2030 and Vision 2050
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2.1 Masterplan 2030 and Vision 2050

The Hanoi Capital Construction Masterplan to 2030 and 

vision to 2050 was developed and approved in 2011. 

The Masterplan is a framework to guide the city’s devel-

opment for the next 20 years and establish a vision for 

the city.

The Masterplan covers all administrative areas of more 

than 3,345 km2. The organisation of the spatial devel-

Central urban area

The central urban area of Hanoi works as the admin-

istrative centre of political, economical, cultural, histori-

cal, services healthcare and high quality training of the 

country. The central urban area covers 55,200 ha and 

according to the planned situation, population of this 

area will reach 4.6 million people until 2030.

opment includes an urban central area, five satellite 

towns, three ecological urban areas and ten towns. A 

green corridor separates the urban centres and satellite 

towns from the ecological urban areas and the urban 

centre. The urban centres and towns will be connected 

by a transport system of belts, which links to the na-

tional and regional transport system. (Hanoi People’s 

Committee - HUPI)

The five satellite urban areas of Soc Son, Son Tay, Hoa 

Lac, Xuan Mai and Phu Xuyen will each have specific 

functions with the purpose of sharing the burden with 

the urban centre in terms of housing, training, technol-

ogy, industry and services as well as culture, history 

and resting tourism (Vietnam News Agency). Covering 

an area of more than 200 km2, Hoa Lac satellite town 

is the biggest of the five satellite towns. A population of 

approx. 1.37 Mio. is planned in the five satellite towns. 

(Hanoi People’s Committee - HUPI)

Figure 2.1 Masterplan 2030 and Vision 2050,                   
source: Masterplan for Hanoi

Figure 2.2 Central urban area,                                      
source: Masterplan for Hanoi
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The central urban area is divided in an expansion area 

in the south and north of the Red River, as well as the 

historic inner city and the expanding urban area. The 

expansion north of the Red River is the biggest area 

and a very promising location for future urban growth. In 

the long term plan of Hanoi, the population of this area 

is expected to blow up to 1.7 million inhabitants in 2030 

(Hanoi People’s Committee - HUPI).

Figure 2.3 Historic inner city and expansion areas ,                               
source: Masterplan for Hanoi

Figure 2.4 Expected population in 2030 for each area,                             
source: Masterplan for Hanoi

Expanding urban area, 
0,85 million inhabitants

Historic inner City, 
0,8 million inhabitants

South of Red River expansion area,
1,2 million inhabitants

North of Red River expansion area,
1,7 million inhabitants

The expected population in 2030 for each area is shown 

in the following figure.
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Airport

The international airport - Hanoi Noi Bai International 

Airport - is located 45 kilometre north of inner city. It is 

planned to improve and expand Noi Bai Airport to reach 

30-35 million passengers per year in 2020 and 50 mil-

lion passengers per year in 2030.

Gia Lam Airport is located in Gia Lam District, on the 

eastern bank of the Red River. The airport is planned for 

regional flights to and from locations throughout North-

ern Vietnam. According to the Masterplan 2030, Hoa 

Lac and Mieu Mong airports will mainly operate for mili-

tary use but can also serve for civil purpose if neces-

sary. (Hanoi People’s Committee - HUPI)

Road

The road masterplan includes the development of radial 

high speed roads and highways. Improved high speed 

road connections to the cities next to Hanoi – e.g. Thai 

Nguyen, Lao Cai, Ha Kibg, Hai Phong, Hoa Binh, Ninh 

Bing, Thanh Hoa – are planned, as well as a high speed 

connections to Ho Chi Minh City. Radial roads should 

be expanded, arterial roads and urban ring roads im-

proved and enlarged. Several urban lines link the satel-

lite towns and urban centres. Further measures include 

constructions, improvements and expandings of belts (3, 

4 and 5) and transportation nodes. Eight bridges cross 

the Red River, several are under construction. (Hanoi 

People’s Committee - HUPI)

Figure 2.5 Airports, source: Masterplan for Hanoi Figure 2.6 Urban road traffic, source: Masterplan for Hanoi

Center Urban 
Road Traffic
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in 2020 and 50 million

passengers / year in 2030

- Using Gia Lam Airport for
civil purpose.

- Using Hoa Lac and Mieu
Mon Airport to military
target and civil purpose if
necessary.
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Metro

The main point concerning the transport intentions of the 

Masterplan 2030/ Vision 2050 is the reduction of private 

transport and the improvement of the urban environment. 

The project will increase the share of public transport and 

reduce congestion in the city (Phin/ Dotson). 

The masterplan includes the development of an Urban 

Mass Rapid Transit (UMRT) railway system. It is planned 

to build a public transport network of eight metro lines, 

which should be completed by 2030. According to the 

plans, the network should expand to over 280 km. Seven 

north-southbound/ east-westbound lines and one circle 

line are planned. The metro lines are elevated and also 

have underground sections in the area of the historic inner 

city. (Hanoi People’s Committee - HUPI)

Figure 2.7 Planned urban railways, source: Masterplan for Hanoi
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3.1 Description of the research area

In cooperation with the Vietnamese partner Hanoi Urban 

Planning Institute (HUPI) an area was selected as “best 

practice showcase” for a “Transit Oriented Develop-

ment”. The approximately 17 kilometre long axis on the 

north side of the Red River was determined to be the 

further study area. The chosen area currently includes 

a military airport, a historic old town and various devel-

opment areas. Besides residential areas, there are also 

parts with existing high-tech industries and mixed land 

use. Furthermore, the study area is crossed by several 

green links. The area is planned to be connected to the 

transportation network of highways and various metro 

lines.

Figure 3.1 Expansion areas north of the Red River,  
source: Masterplan for Hanoi

Figure 3.2 Research area

Me Linh-Dong Anh
Dong Anh

Long Bien, Gia Lam, 
Yen Vien

The research area represents a part of the expansion 

area north of the Red River which is divided into the 

three main wards:

• Long Bien, Gia Lam and Yen Vien

• Dong Anh and

• Me Linh-Dong Anh.

axis
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Figure 3.3 Planned use of the research area,          
source: Hanoi People’s Committee - HUPI

Long Bien, Gia Lam and Yen Vien will develop service, 

education and health centres as well as high-tech in-

dustries along National Highway 1. The population in 

this area is expected to be 0.7 million.

Dong Anh urban ward will develop commercial centres, 

international high-tech industries as well as becoming 

the Hanoi exhibition-trade and the EXPO Hanoi. The 

development of tourism and recreation as well as pre-

serving and promoting traditional cultural values of the 

Co Loa heritage site are also planned in Dong Anh. The 

population in this area is expected to be 0.55 million.

Me Linh and Dong Anh urban ward will develop servic-

es, clean and high-tech industries associated with air 

services, a flower fair and exhibition centre as well as a 

centre for floral science and technology. The population 

in this area is expected to be 0.45 million. (Hanoi Peo-

ple’s Committee - HUPI)

Me Linh - Dong Ahn
Service;
Clean industry; High-
tech industry; Air service; 
Flower industry

Dong Ahn
Commercial;
International High-tech industry;
Tourism and Recreation;
Trade and Exhibition Center

Long Bien - Gia Lam - Yen Vien
Commercial service;
Education;
Health care;
High-tech industry

Figure 3.4 Population of the research area,            
source: Hanoi People’s Committee - HUPI
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Figure 3.5 Main roads, source: Masterplan for Hanoi 

Hanoi employs a ring structure for its road system. A 

part of this ring road runs through the area in east-west 

direction. Several bridges cross the Red River. 

A section of the metro ring line 4 as well as the north-

south lines 1, 2, 6 and 7 run through the research area. 

Metro ring line 4 runs in the same corridor as the urban 

express way. The locations of several metro stations are 

not placed in the centres of the villages and new devel-

opments but rather at the peripheral area. 

The map shows the location of the ring road, the metro 

lines and the metro stations. The catchment areas cover 

500, 1000 and 2000 metres.

Figure 3.6 Metro lines, source: Masterplan for Hanoi Figure 3.7 Metro stations and catchment areas, 
source: Masterplan for Hanoi

line 1

line 4

line 2
line 6

line 7

line 1

radial ring 
road

radial ring 
road
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Figure 3.8 River opening and urban expansion Figure 3.9 Regional green sturcture source: 
Hanoi People’s Committee - HUPI

In the Masterplan 2030 and Vision 2050 green corridors 

are created in the research area. The corridors are 

connected tightly with the city´s water system and 

have a width of 1,000 metres. This structure offers 

great opportunities for urban and integrated rural 

developments, and also a promising future for recreation 

and leisure time. The green corridors between the urban 

areas would offer access to riverbanks and stimulate the 

development of former flood areas.

Crossing bridges are located at narrow points of the 

Red River. They indicate the location of major traffic 

roads which again lead to settlement developments in 

the urban area. This shows that infrastructure plays a 

very important role in guiding the directions of urban ex-

pansion.
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Healthcare system

An upgrade of the existing healthcare facilities is de-

vised in the Masterplan 2030 and Vision 2050. High-

quality medical alliances such as regional medical cen-

tres/ hospital groups will be developed.

In Me Linh, Dong Anh and Gia Lam healthcare facilities 

are located on an area of 10 - 20 hectare. 

Commercial service system

The Masterplan 2030 and Vision 2050 provide a relo-

cation of wholesale markets for agricultural products 

from the inner to the outer area. In addition it is planned 

to renovate and upgrade old markets towards a larger 

scale of dimension and modernity.

In Dong Anh an expo centre of international trade (ap-

prox. 50 ha) and a wholesale centre with regional shop-

ping is foreseen. In Gia Lam and Me Linh it is devised 

to build a wholesale centre of agricultural products (ap-

prox. 30 till 50 ha), and in addition another wholesale 

centre with a focus on regional products is supported to 

be located in Gia Lam (20 ha).

Educational facilities

An education centre is provided in Gia Lam. 

Sport facilities

It is intended to assemble different kinds of sport in 

sports centres and arrange them evenly on the research 

area. Accordingly, sports centres are planned in Me Linh 

and the region of Don Anh. 

(Hanoi People’s Committee - HUPI)

Commercial service centres, healthcare systems, edu-

cation and sports facilities of the Masterplan 2030 and 

Vision 2050 are marked out in the following map. The 

map also shows the location of metro lines and metro 

stations. The catchment areas cover 500, 1000 and 

2000 metres.

Figure 3.10 Sport/ educational facilities, commercial/ helthcare services, source: Masterplan for Hanoi

healthcare system

commercial service system

educational facilites

sport facilities

catchment area
(500/ 1000/ 2000 m)
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Figure 3.11 Photos of the site, source: AS&P

3.2 Impressions from the site

Several site visits were taken during the working periods 

in Hanoi. Photos from the visits are shown on the 

following pages.

military airport and surrounding villages

newly built appartmentsnew town houses major road
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The outcome of underlying RapidEye data from 14.05.2014 was secured on behalf of the German 
Aerospace Center (DLR) funded by the Federal Ministry for Economic Affairs and Energy
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Figure 3.12 Photos of the site, source: AS&P
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The outcome of underlying RapidEye data from 14.05.2014 was secured on behalf of the German 
Aerospace Center (DLR) funded by the Federal Ministry for Economic Affairs and Energy
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Figure 3.13 Urban development 2000, source: DELPHI IMM GmbH

3.3 Change in land use

Our project partner DELPHI IMM GmbH is tasked with 

remote sensing assignments. With regard to the RE-

MON project these include the semi-automatic charting 

of the settlement structure in Hanoi and the compilation 

of maps revealing changes in the city. With a view to 

understanding the way settlements are evolving in Ha-

noi, current and earlier urban structures and forms of 

land usage in Hanoi were identified using satellite im-

age data, and the changes determined.

Figure 3.14 Urban development 2014, source: DELPHI IMM GmbH

Analysis of the historical and current land usage in Ha-

noi provides insights into the way the city has developed 

historically. This assignment is conducted by means of a 

series of analytical steps using remote sensing. 

The following illustrations reveal the urban development 

between 1993 and 2014 in the area under investigation 

north of the Red River.

vegetation
water
open spaces *
streets
urban fabric
industrial, commercial buildings

* construction sites, road works, sand etc.
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Figure 3.15 Urban development 1993,          
source: DELPHI IMM GmbH

Figure 3.16 Urban development 1999,          
source: DELPHI IMM GmbH

Figure 3.17 Urban development 2001,          
source: DELPHI IMM GmbH

Figure 3.18 Urban development 2007          
source: DELPHI IMM GmbH

Figure 3.19 Urban development 2012          
source: DELPHI IMM GmbH

Figure 3.20 Urban development 2014          
source: DELPHI IMM GmbH

In the area under investigation there is evidence of a 

constant rise in settlement, which becomes more in-

tense as of 2012. There was a rise in particular in wide-

ly-spaced developments, whereas settlement cores are 

underrepresented. As far as expanses of water are con-

cerned, there is great variety depending on the time of 

year, resulting in a change in the course of the river 

and its sandbanks. There is a slight decrease in wetland 

areas in favour of settlements. By way of contrast, a 

sharp decrease in areas of greenery is evident. The ex-

pansion of settlements at the cost of green corridors up 

until 2010 occurred predominantly along the roads run-

ning in a north-south direction. With the construction of 

the fourth ring road and the new bridge across the Red 

River (from 2012) expansion of the settlements along 

these transport links is also noticeable. Gia Lam in par-

ticular witnessed new settlements and the expansion of 

existing settlements, whereas Dong Anh saw a moder-

ate increase in industry. 
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3.4 Diagnose of the research area - Masterplan 

2030 and Vision 2050

Merits

• Clear structure and objectives for each area set clear 

directions for their future development

• Green structure offers a great opportunity for inte-

grated rural and urban development with recreational 

and leisure uses

• Planning structure integrates existing villages for a 

sustainable urban development

• Preservation of traditional crafts and historical culture 

and also conversation of cultural values and objects 

of monuments

• Creating an effective public transport system with an 

Urban Mass Rapid Transit railway system which is 

linked to a bus system

Demerits

• Metro lines run in the same corridor as the urban ex-

press way:

In newly developed zones it is not necessary that ur-

ban express ways and metro lines run in the same 

corridor. Wide urban express ways separate the 

joined areas, pedestrian crossing is not always pos-

sible. If the metro stations were located in the corridor 

of express ways, the access to the stations would not 

be approachable and attractive. Metro lines should 

connect the future centres of the new developments 

to provide a walkable environment around the sta-

tions.

• Location of the metro stations:

Metro stations should be located in the centres of the 

villages and new developments and not in the periph-

eral area.

• Intervals between the metro stations:

Too large walkable distances between the metro sta-

tions limit the attractiveness of public transport. 

• Integration of planned projects in public transport:

Facilities like hospitals, commercial services, sport 

and educational facilities should be connected to 

public transport. 

3.5 Diagnose of the change in land use

The changes in land use in the area under investigation 

were described in the previous chapter. 

A considerable increase in settlement, in particular as a 

result of the far from welcome expansion of settlements 

into areas of urban greenery, is noticeable. Settlement 

cores are underrepresented, which is indicated by a 

lack of sub-centres and core areas. The preservation of 

areas of urban greenery should be maintained in green 

zones between the settlements. The existing sewer sys-

tems should also be preserved and can be used for 

storm water management and landscape elements. Ex-

isting settlements should be extended no further; rather, 

existing structures should be concentrated (brown-field 

developments). 
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3.6 Vision of the site

While providing a modern urban road network, Hanoi’s 

special modal mix requires a very specific answer to the 

problems of traffic congestion and pollution. Over 70 % 

of rides within the city are still made on two-wheels, a 

space-saving method. The modernization of Hanoi’s traf-

fic system should provide convenient and safe bike and 

motorcycle paths to prevent riders from using cars. The 

investment in noise- and emission-free electric vehicles 

should be promoted by public authorities. The imple-

mentation of a metro system should be the initiator for 

a network of traffic modes with seamless interchanging. 

Ridership will be boosted by an attractive “high-class” 

layout of metro stations within or adjacent to excellente 

shopping malls and hotel complexes. Service and shop-

ping facilities within a proximity of the metro stations add 

to rider´s convenience. The new sub-centres developed 

at metro stations should be individually designed. The 

corridor follows an interchanging rhythm of suburban 

traffic hubs and special function cores to compliment 

Hanoi’s diverse city character.

Highly competitive and favourable environment for 
investments

The concept combines different functions in a variety 

and intensity, which forms a base for a modern and sus-

tainable community. The distribution of functions takes 

place on a horizontal as well as a vertical level. The re-

sulting mixed-use programme reduces commuting pains 

as well as fossil emissions and increases the overall life 

quality through a convenient and lively neighbourhood.
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4.1 Transit Oriented Development (TOD)

A conceptual masterplan as “best practice” solution will 

be developed for the research area with focus on sus-

tainable and energy efficient urban and transport devel-

opment. Therefore, a “Transit Oriented Development” 

(TOD) will be implemented. In the light of the proposed 

expansion of Hanoi´s public transport network this chap-

ter aims to provide a brief overview on transit oriented 

development. By outlining basic TOD principles for the 

design of transit corridors and station areas, the con-

cept of transit oriented development will be illustrated.

Since the first mass transportation lines, such as rail-

ways, were constructed, built development has been 

facilitated along transit corridors and nodes. However, 

with increasing private car-ownership and the subse-

quent rise of car-oriented planning this basic principle of 

spatial development was severely weakened.

Facing the consequences of this fundamental change 

in land use and traffic planning, transit oriented devel-

opment has emerged as a new concept and became 

influential among urbanists, transportation planners 

and policy makers. Transit Oriented Development is re-

garded as an effective strategy against the prevalent ur-

ban sprawl and abundant car traffic in many countries 

around the world and has been implemented in various 

settings. Most cases of TOD can be found in the Unit-

ed States, but also in other Western countries, where 

similar development strategies have been executed that 

feature many important TOD aspects.

4.2 Definition of Transit Oriented Development

The concept of Transit Oriented Development has 

been defined and enhanced by many scholars over the 

course of the last two decades (Calthorpe 1993, Cer-

vero 1998). Summarizing Transit Oriented Development 

can be described as a strategic approach to facilitate 

dense, mixed-use developments within a short distance 

to well-connected transit stops. According to Peter Calt-

horpe, who firstly coined the term of Transit Oriented 

Development, “TODs mix residential, retail, office, open 

space, and public uses in a walkable environment, mak-

ing it convenient for residents and employees to travel 

by transit, bicycle, foot, or car” (Calthorpe 1993: 56).

Taking into account different densities, Transit Orient-

ed Developments can be implemented in both central 

and suburban settings. Usually Transit Oriented Devel-

opments are served through railway, metro or light rail, 

but there are also bus-based Transit Oriented Develop-

ments as well as Transit Oriented Developments that 

encompass multiple traffic carriers. An important figure 

to define the borders of a Transit Oriented Development 

is the catchment area of its central transit stop.

4.3 TOD in a regional context

Transit oriented developments should not be viewed 

as single nodes, but have to be considered in terms of 

their citywide and regional integration. An isolated TOD, 

which possesses no sufficient connection is not con-

nected to other mixed-use areas or centres does not 

provide enough incentives for commuters or shoppers to 

use public transport instead of private cars. As a result 

a stand-alone TOD will hardly increase the ridership of 

public transportation, nor change the modal-splits within 

a city or a metropolitan region.

Reviewing major cities around the world, it becomes ev-

ident that building a regional network of transit-oriented 

centres and sub-centres interconnected by high-quality 

transportation technology is essential to make public 

transport attractive and change the citizens’ behaviour 

towards more sustainable transit modes.

Consequently, in regions that are about to construct 

new metro or rail networks, transit corridors have to be 

chosen carefully and take into account potential region-

al destinations and connections along the new transit 

lines. Hence, comprehensive TOD planning does not 

only focus on specific station areas, but has to consider 

the role of each station area in the wider regional trans-

portation network. 
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A regional perspective on TOD is important, as it shows 

comprehensive development opportunities and benefits 

public transportation as a whole. Furthermore invest-

ments that arise in the course of transit line construction 

can be utilized to guide and promote spatial and eco-

nomic redevelopment on a larger scale.

4.4 Transit Corridor Types

Studying the layout of different public transportation 

networks, three basic types of transit corridors can be 

discerned: destination connector corridors, commuter 

corridors and district circulators. Each corridor type is 

categorized according to its connections and how these 

connections relate to each other. Even though most ex-

isting transit corridors exhibit characteristics of differ-

ent types in their total length, the distinction of different 

corridor types is helpful to analyse sections or adjacent 

transit stops and their relation to each other.
Figure 4.1 Planning example of TOD in Haerbin, China, source: AS&P
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Commuter Corridor

Unlike destination connector corridors, commuter corri-

dors generally serve only one major activity centre – typ-

ically the central business district – with riders traveling 

into the CBD in the morning and out of the CBD at the 

end of the day. This is in contrast to destination connec-

tor corridors that provide access to a variety of centres 

and throughout the day. Railways are the transit tech-

nology most often used for commuter corridors, but they 

can also be served by light rail or BRT systems. Transit 

service along commuter corridors is typically moderate 

to high-frequency during peak business hours, but low 

during off-peak business hours.

Destination Connector Corridor

Destination connectors link rather residential neighbour-

hoods to multiple activity centres, including employ-

ment, medical and commercial centres or university 

campuses. Because they offer multiple connections, 

these transit corridors consistently can result in rider-

ship that is unexpectedly high than, creating a “win” for 

transit agencies and building regional support for future 

transit investments. Destination connectors encourage 

ridership in both directions throughout the day because 

they serve not only the needs of suburban commuters, 

but include also other transit demands.

District Circulator

District circulators facilitate movement within an “activity 

node” – typically a downtown or a commercial, medical 

or educational centre. Circulators extend the walkabil-

ity of these districts, making it easier to access certain 

destinations without a car. Depending on their layout cir-

culators are also able to connect neighbouring activity 

nodes. 

Figure 4.2 Destination connector corridor Figure 4.3 Commuter corridor Figure 4.4 District corridor
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4.5 TOD Criteria

Transit Oriented Development based on five criteria or 

“dimensions”. The first three of them – density, diversity 

and design – showcase the sustainability aspects of a 

development, whereas the later two – distance to tran-

sit and destination accessibility – focus more on transit 

issues (Cervero/ Kockelman). Through the five TOD di-

mensions the qualities of developments are assessed 

and subsequently different TOD projects are made com-

parable. In the following each criterion will be briefly de-

scribed. 

Density

Creating a dense development ensures having enough 

residents, workers, and shoppers within a reasonable 

walking distance of transit stations to generate high rid-

ership. Density not only refers to the chosen location’s 

population, but also to numbers like dwelling unit den-

sity (e.g. dwelling/ acre), the local amount of jobs and 

the floor to area ratio (FAR). 

Diversity

Diversity refers to the degree of land use mix. It also 

compromises differentiation in housing types, building 

vernaculars and matters of social segregation within a 

neighbourhood. To assess this criterion the share of the 

different functions in the total amount of gross floor area 

and the distribution of functions and typologies in the 

development area can be used. 

Figure 4.5 Density: compact development around the stations Figure 4.6 Diverse building types in the station area Figure 4.7 Diverse functions in the station area

business use

commercial use

public services

residential use
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Figure 4.8 Urban design: a walkable city Figure 4.9 Walkable distance to stations

Design

This criterion refers to the urban design of the TOD and 

emphasizes on the characteristics like the street net-

work, the integration of pathways and the quality of con-

nections between different parts of the development and 

transit stops. To evaluate design aspects, relevant plans 

on urban and landscape design, street cross-sections 

and the overall architecture have to be reviewed. 

Distance to Transit

Studies show that ridership among residents and work-

ers decreases with distance from a transit station (Cer-

vero). Hence, the distance to the nearest transit stop 

and the quality of this connection is a key criterion that 

has to be assessed. Typically catchment areas of 500 

to 800 metres (walking time 5-10 minutes) are used to 

illustrate maximum distances to transit stops within a 

TOD. On a more regional scale, also the number of sta-

tions per area or the distance between stops can be 

assessed.

Destination accessibility

This refers to how accessible destinations are. More 

specifically it means the chosen location´s distance, or 

ease of access, to the most common destinations in a 

city or region. Regional accessibility can be the distance 

to downtown, or the number of jobs reachable within 

a certain time. Usually, being located near downtown 

means good destination accessibility. Local accessibil-

ity measures the amount of stores and services within a 

certain distance from home.

Figure 4.10 Accessibility
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4.6 Station Area Design

There exist various guidelines on the structure of station 

areas according to the principles of TOD. In its manuals 

the US based Centre for Transit Oriented Development 

(CTOD) differentiates between seven place types. For 

each type specific requirements have to be met in or-

der to qualify as a successful TOD. These requirements 

contain instructions such as FAR figures and the num-

ber of jobs and housing units around a station. In gen-

eral the CTOD distinguishes the place types according 

to their density and location, from dense and centrally 

located TODs to suburban neighbourhoods with lower 

densities. Notable exceptions to this are transit-oriented 

places with special functions, such as sports stadia, or 

facilities that draw a large number of jobs and commut-

ers, such as universities (CTOD 2008). As the guideline 

is based on TOD cases in the United States, the cat-

egorization and the given numbers can vary in differ-

ent geographical and social context. Nevertheless, they 

provide an overview on tested station area organization. 

Following table illustrates the different place types.

Station Area 

Type

Regional 

Center

Urban Cen-

ter

Suburban 

Center

Transit town 

Center

Urban 

Neighbor-

hood

Transit 

Neighbor-

hood

Special Use/

Employment 

Distrtict

housing mix

high-rise/mid-

rise apart-

ments and 

condos

mid-rise, 

low-rise, 

some high-

rise and 

townhomes

mid-rise, 

low-rise, 

some high-

rise and 

townhomes

mid-rise, 

low-rise, 

townhomes, 

small-lot 

single family

mid-rise, 

low-rise, 

townhomes

low-rise, 

townhomes, 

small-lot 

single family, 

and some 

mid-rise

limited resi-

dential poten-

tial; mid-rise 

and high-rise 

if appropriate

Station area

total job 

target

40.000 – 

150.000

5.000 – 

30.000

7.500 – 

50.000

2.000 – 

7.500
NA NA

7.500 – 

50.000

transit mode all modes all modes all modes

commuter 

rail, local/ 

regional bus 

hub, light rail

heavy rail, 

LRT/ street-

car, BRT, 

commuter 

rail, local 

bus

LRT/ street-

car, BRT, 

commuter 

rail, local bus

LRT/ street-

car, BRT, po-

tentially heavy 

rail

peak fre-

quency
< 5 minutes

5-15 min-

utes

5-15 min-

utes

15-30 min-

utes

5-15 min-

utes

15-30 min-

utes
15-30 minutes

FAR target 5.0 2.5 4.0 2.0 1.0 1.0 2.5

Figure 4.11 Overview station area types, source: CTOD 2008
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Urban design qualities

Besides specified quantitative requirements, all TOD 

affiliated station areas have to show distinctive design 

and aesthetic qualities in order to function successfully. 

This entails well-designed public and green spaces that 

are able to counterbalance the dense built development 

and create a comfortable, human-scale environment. 

Good TODs feature urban designs that make the ori-

entation towards sustainable transport spatially legible, 

because they integrate pedestrian and bicycle paths 

into road network and create user-friendly, predictable 

connections between different building units and transit 

stops. Architecture should be used to give the develop-

ment a unique and memorable face. Moreover, public 

security aspects have to be taken into account while 

designing a TOD, as it encourages residents and com-

muters to use public spaces and pathways freely.  At 

best TODs do not only assemble mixed-use buildings 

connected to a transit stop, but create interlinked, vi-

brant and aesthetically pleasing environments that at-

tract people (and investments).

TOD in central urban locations

While many TOD cases are to be found in rather resi-

dential or suburban contexts and therefore are more 

orientated towards residential usages, there are also ur-

ban TODs that lean more towards office and commercial 

functions. As already described it is important to provide 

attractive destination points along transit corridors that 

draw workers and shoppers from more residentially ori-

ented TODs. Hence, concentrating retail centres and job 

sites close to central stations and interchanges should 

be considered as an essential step to facilitate the use 

of public transportation and to support transit-oriented 

development on a city-wide scale.

Reviewing major cities around the world, which already 

feature advanced transit networks such as Hong Kong, 

Tokyo, Stockholm or Copenhagen, it becomes evident 

that these cities have established urban centres in-

terlinked by high-quality and high-capacity rail transit, 

which complement more residential TODs. These urban 

TODs not only feature typical central functions such as 

office, retail or hotels, but also an intermodal connection 

point, offering multiple transport interchanges. Because 

they concentrate different, high-frequented functions at 

one focal point, inner city TODs are essential to create 

successful public transit networks and to support further 

TOD along the branching transit corridors. 

Moreover, urban TODs have the potential to result in 

economic benefits for both public and private investors 

as they provide opportunities for joint developments. Re-

nowned examples can be found in Hong Kong, where 

major retail and office centres have been developed 

atop the most central transit stations, which generated 

revenues for the public transit agency. (Cervero/ Mu-

rakami)
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Figure 4.12 Differences between cities in the United States of America and Asia

4.7 Differences between the TOD in America 

and TOD in Asia

There exist significant differences between the United 

States of America and most countries in Asia. These 

differences directly affect the transferability and the ap-

plicability of TOD in Asia. The differences between the 

United States, China (Shanghai) and Vietnam (Hanoi) 

are shown in the following figure.

There are various difficulties during the implementation 

of the TOD idea. The main questions in America are:

• How to shift people from private car to public transit 

in suburbanized areas?

• How to increase diversity and density of land use 

around areas which are already developed?

The main questions in Hanoi during the implementation 

of TOD are:

• How to select routes and construct metro lines in an 

already over-crowded area?

• How to ensure an adequate service quality of public 

transport that keeps people from using their motor-

bikes? E
United States China - Shanghai Vietnam - Hanoi

Population/ den-
sity

America has a large land 
mass with a relatively low 
population density (33 per-
sons/ km2). The average 
density in Los Angeles is 
2,910 persons/ km2. [1]

Chinas population density is 
much higher than the US (145 
persons/ km2). The average 
population density in Shanghai 
is 3,700 persons/ km2. [1]

The population density in Viet-
nam is much higher than in the 
US (279 persons/ km2) [1]. The 
average population density in 
Hanoi is around 1,970 persons/ 
km2. [2]

Land uses 

Most American cities have 
practiced standard zoning, 
which segregates different 
land uses. [3]

China generally has mixed 
land use pattern. Some build-
ings have a vertical integration 
of appartments and shops, 
or have commercial facilities 
located near the entry to resi-
dential areas. [3]

Most parts of Hanoi show a pat-
tern of mixed land use. Mixed 
functions not only take place in 
horizontal but also in vertical 
direction.

Propensity to use 
public transit

Public transport has a lower 
attractiveness due to decen-
tralized land uses, subur-
banization, higher automo-
bile ownership and a better 
higway system. Private cars 
are the principal transporta-
tion means. [3]

Higher propensity to use public 
transit due to higher population 
density and lower car owner-
ship. [3]

Public transport has lower at-
tractiveness compared to mo-
torbikes. The potential is huge, 
due to higher population den-
sity, poor traffic condition, ever 
growing commuting distance 
and a low car ownership.

Non-motorized 
modal share

Modal share of walking and 
cycling is less than 1 %. [3]

Modal share of walking and 
cycling is about 30-40%. [3]

More than 25 % of people use 
bicycles, and 8 % are pedestri-
ans. [4]

[1] http://worldpopulationreview.com/
[2] http://www.vietnamonline.com/az/hanoi-population.html
[3] Chen: Prospect of the Transit-Oriented Development in China
[4] Phin/ Dotson: Unrban Transport Institutions and Governance and Integrated Land Use and Transport, Hanoi, Viet Nam
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5.1 Strategic steps and measures towards a Transit Oriented Development
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5.1 Strategic steps and measures towards a 

Transit Oriented Development

Density and mixed land uses

In the world’s mega-cities huge density levels are a fea-

ture of the scarcity of space and illustrate the obligation 

for high yields on land in 3D form. However, a high de-

gree of building density is also sustainable. It enables 

a frugal use of space, makes expensive infrastructures 

and settlement technologies economically feasible, and 

keeps distances short. 

Appropriate density is a marginal task. Though high 

density levels are on the one hand efficient in terms of 

resources, they can encroach on the urban climate and 

as such the quality of life. 

With regard to sustainability, the second aspect of this 

density is mixture, as without an intelligent mixture of 

facilities it is impossible to create a city with short dis-

tances. A key question in this mixture is granularity, the 

expanse of facilities. If it is too coarse there is a threat 

of monotony, exaggerated division into small units ends 

in atomization and the chaos of resisting user claims.

Figure 5.1 Compact and mixed-use developments around 
stations

Figure 5.2 Mixed-use - not only horizantally but also vertically

business use

commercial use

public services

residential use

Polycentric city (decentralized concentration)

“Cities” mean density, and agglomeration causes a scar-

city of space, natural resources and room to move. De-

centralized concentration makes it possible to minimize, 

if not overcome, the disadvantages of mono-centric 

sprawling densification of cities. 

Metropolitan regions with several centres boasting a co-

operative division of labour are stable and sustainable 

models of spatial development and represent an every-

day alternative to the mono-centric metropolis. This is 

because in their network structure services and knowl-

edge work centres can be linked up efficiently, connect-

ed by a well operating public transport network, making 

multi-purpose travels more frequent.

Figure 5.3 Polycentric decentralized concentration
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Mobility

Environmentally efficient mobility in metropolises and 

metropolitan regions is a feature of appropriate settle-

ment structure and the personal lifestyle of its residents. 

Urban mobility that is fit for the future requires a radical 

paradigm shift that makes it more compatible with the 

environment, the way we live and the urban environ-

ment. The burning of fossil fuels to cover short and very 

short distances in cities is passé, and with regard to 

speed, land claims and environmental friendliness must 

be put to the test. Cities which cater merely for cars 

will be replaced by a new mobility culture, which will in-

clude attractive opportunities for low- and zero-emission 

mobility (electromobility, bicycle and pedestrian traffic), 

which is furthered by urban planning measures. This ne-

cessity grows primarily from the desirable higher density 

of settlement structures, which as far as mobility is con-

cerned can only be effected through the consistent ex-

pansion of efficient, public transport systems. The future 

of mobility will also be determined by intelligent traffic 

management that networks many systems and means 

of transport and is capable of responding to traffic in a 

flexible proactive way.

Figure 5.4 An ideal city model: a co-working system of urban 
space, traffic, human activity and nature 

Figure 5.5 A case of protected open space in planning: 
Haerbin, China, source: AS&P

Figure 5.6 Transit centers linked by green corridors

Green spaces network

Strategies and technology, density and mixture, efficient 

means of transport and energy-saving buildings are 

only part of sustainable urbanity. It is also shaped by 

the qualities and advantages of “perceived greenery”, 

the landscape and open spaces, which keep the body 

of the city alive and are crucial to a city's environment, 

liveliness, social amenities, and sometimes, city image. 

Open spaces leave a city with more flexibility for future 

change, get citizens closer to natural environment, pro-

vide citizens with long term benefits from both social and 

environmental aspect, and make the city more resilient 

to natural hazards. They are profoundly meaningful for 

a city's long term development. 
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• The walkable area should 

be kept free from through 

traffic.

• Through traffic roads 

should mark out the 

boundary of the walkable 

area.

• MRT systems or other 

forms of public transport 

should run through the 

area.

• Landscaped avenues 

should be a part of the 

walkable city.

• Pedestrian and cycle 

paths should also be inte-

grated.

Walkable city

For a walkable city it is necessary to 

• limit the disturbance from through traffic,

• design different street sections responding to the dif-

ferent traffic needs and 

• break down the size of urban blocks to offer multiple 

alternative routes.

To create a walkable city, different modes and street de-

signs are required for this area.

Urban structure - the base of sustainability

Grid

A grid with a simple structure is a good way of creating 

efficient links. The form the grid takes can be orthogonal 

or irregular.

In Europe and the USA grid spacing of 80 to 100 me-

ters provides an optimum network for motorized traffic, 

pedestrians, and cyclists. In central areas with large 

numbers of pedestrians, grid spacing of 60-80 meters 

is ideal. In the case of larger blocks, minor roads and 

footpaths through the blocks are a solution. Clear ori-

entation for pedestrians, cyclists and for motorized road 

users as well as a consideration of neighbouring facili-

ties should be taken into account in the selection of a 

suitable network structure.

The development of continuous blocks enables longer 

street fronts to be created. Buildings with access from 

the street enliven the street front. There should, how-

ever, be a strict separation of public and private areas. 

Public areas should face the street, private areas the 

interior of the block or the garden.

Philadelphia, USA London, UK

Figure 5.7 Examples for grid sturctures

Portland, USA

Philadelphia, USA

London, West End

Portland, USA

Philadelphia, USA

London, West End

Figure 5.8 Create a walkable city

F
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F EXAMPLES IN PRACTICE

6.1 Shanghai 

6.2 Hong Kong 

6.3 Singapore 
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6.1 Shanghai 

Shift from concentric to polycentric urban structure

Right after the implementation of reformation and open-

ing policy in the early 1990s, Shanghai went through a 

strong economic growth. However, lagged infrastructure 

and over-crowded population density in the old town 

came to be an obstacle for further economic growth. At 

that time, more than half of the citizens lived in 9 dis-

tricts, which covered only 4.37 % of the municipal area. 

Competitions on land use such as housing, industrial 

and service sectors were very severe due to lagged 

infrastructure. The city suffered from poor traffic condi-

tions for a long time. Although the government put great 

effort into developing urban express ways, the speed of 

road construction had never caught up with the speed 

of growing car ownership. It was destined that Shanghai 

required massive and rapid transit to relieve deteriorat-

ing traffic conditions. In 2000, a metro system contain-

ing 17 lines was included in the Master Plan of Shang-

hai (1999-2020). (Yulin/ Sunsheng)

Integration of metro lines in existing commercial 
centres

Although the idea of establishing a metro system in 

Shanghai was first proposed in 1958, the actual plan 

and implementation was only carried out in the past two 

decades. The delay caused additional difficulties be-

cause prior to the construction of the metro lines, there 

had already been many mature commercial and busi-

ness centres with a high density of buildings. Therefore, 

it was very important to consider the streams of citizens 

to these commercial centres.

In contrast to American conditions where the increase of 

density in the station area remains to be a major chal-

lenge, it was a major issue for Shanghai to set routes 

and stations in an already super crowded environment.

Finally, metro lines were built alongside major traffic 

roads to relieve the pressure on urban traffic maximally. 

On top of this, existing commercial centres were catego-

rized into 3 levels: a municipal level, a district level and 

a neighbourhood level. Nowadays, commercial centres 

of municipal level are all connected to metro lines within 

a distance of 500 metres. Other than that, 58% of the 

district centres and 63% of the neighbourhood centres 

are well connected to the metro system. Although the 

system’s efficiency is not as high as the one in Hong 

Kong or Tokyo, the attempt to combine existing com-

mercial centres with metro lines has reached an accept-

able level of use. (Yulin/ Sunsheng)

Development of new city centres along the lines

The development of the metro system has been a great 

opportunity for the city to restructure the city’s shape.

In the past, the outskirts were in a lack of public transport 

services. So when the first metro line was constructed, 

its effect in mediating population was very recognisable. 

Housing projects along the line attracted many citizens 

to reside there. But later on, people discovered that the 

development was still very concentric because most of 

the spreading area was of residential use. Trains were 

always very crowded in one direction in the rush hours. 

A lack of diverse functions and mixed-use of the station 

area was the reason for this phenomenon. 

Later, the local authority started to spot more destina-

tions. Nowadays, four city sub-centres are defined and 

restructured into a cluster of business, commercial and 

residential uses. (Yulin/ Sunsheng)
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city centre

sub-centres

potential sub-centres

metro lines

transit hubs

Points worth adopting:

• Integrate metro lines with existing commercial cen-

ters

• Develop new city centres along metro lines

• Shift from concentric urban structure to polycentric 

urban structure

Figure 6.1 City centre of Shanghai and sub-centres developed with the metro system of Shanghai
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6.2 Hong Kong 

Condensed urban development along the railway 
network

With more than 7 million inhabitants, Hong Kong is one 

of the most densely populated cities in the world. Only 

18 % of the 1078 km2 of land lie below an altitude of 50 

metres. The rest of it resides on the surrounding hills. 

The rapid development of Hong Kong in the past 50 

years led to a highly condensed urban pattern, dominat-

ed by a metro system, which is representing a modern 

and diversified public transport system. When it comes 

to TOD in condensed environments, Hong Kong can be 

regarded as a successful example.

The first metro line in Hong Kong was constructed in 

1979. Until 1989, two additional lines were built, con-

necting the most populated areas in the city with 38 sta-

tions. These days, the metro system consists of 5 metro 

lines which serve the metropolitan area.

According to the population census carried out in 1992 

by the council district, more than 45 % of the popula-

tion of Hong Kong live in a range of 500 metres from a 

metro station. This number rises up to 65 % when only 

Kowloon and Hong Kong Island are taken into account. 

Authorized census statistics of 1998 state that the in-

habitants living and working within 500 metres from a 

metro station were counted to 75 % of Hong Kong´s 

population. (SINA Corporation, 2006)

There is a similarity when it comes to the distribution of 

job opportunities in Hong Kong. In new territories, about 

78 % of the jobs were concentrated around 8 metro sta-

tion areas, in spite of the fact that the research area only 

covered 2.5 % of the total territory. Business centres 

are highly centralised at various public transit hubs. In 

the daytime, the working population surpasses 200,000 

persons/ km2 in the area of Central - Admiralty - Cause-

way Bay. Worth mentioning is that despite of the short 

distance of 800 metres between Central Station and the 

Admiralty Station, one can still observe a concentrated 

pattern of office buildings close to the two stations in-

stead of an evenly spread out pattern. Most of the jobs 

are in a range of 200 metres from a metro station. (SINA 

Corporation, 2006)

Creating destinations: both, a transit hub and a des-
tination

The success of Hong Kong’s metro system is linked with 

the joint development of real estate around the stations. 

Socially, as well as economically, a significant progress 

and advantages can be registered. To take Maritime 

Square Station as an example, before opening the shop-

ping mall, ridership of the station stayed at 10,000 pas-

sengers/day. But after its opening, the capacity climbed 

up gradually to 40,000 passengers/day.

A successful business case: collaboration with pri-
vate companies on real estate developments

Urban TODs have the potential to result in economic 

benefits for both, public and private investors as they 

provide opportunities for joint developments. Renowned 

examples can be found in Hong Kong, where major re-

tail and office centres have been developed atop the 

most central transit stations and generated revenues for 

the public transit agency (Cervero/ Murakami). Whenev-

er the public transit agency starts to build a new metro 

line, it will ask the government for development rights 

of the properties upon the stations and later invite de-

velopers for a joint development. According to various 

conditions of the stations, the properties may turn into 

houses, office buildings or shopping malls. The profit 

gained from selling and leasing the properties is shared 

among the investors. This business concept turns out to 

be very successful. In a world of subsidized metro sys-

tems, there are rare examples of a railway that makes 

profit without the government´s financial assistance. 

(Yulin/ Sunsheng)
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Points worth adopting:

• Extremely compact development 

in the station areas

• Create destinations: both, a transit 

hub and a destination

• A successful business case: col-

laboration with private developers 

on real estate developments

Figure 6.2 Different density zoning areas in the metro area of Hong Kong, 
source: Planning Department Hong Kong

17

       
Photo 1.2.  International Financial Centre Tower at Hong Kong Station, Hong 

Kong’s Tallest Building.  MTRC owns 18 floors  
of the office tower as an in‐kind asset. 

 
 
Once a project breaks ground, MTRC does not disappear from the scene.  To the 
contrary, the company oversees project design, engineering, and construction, 
and many times stays involved as the property manager.  This continuous, 
seamless involvement from project conceptualization to implementation to 
property management ensures that original visions are adhered to, there is 
continuity to project development, and a reliable, transparent, and well‐managed 
development process unfolds.  Also, project tenants have confidence that R+P 
projects are high‐quality places to reside and run a business because the master 
planner, MTRC, remains actively involved throughout the development process. 
Indeed, MTRC’s “on‐site presence” means a responsible company official is 
readily available to field and respond to concerns and weigh the views of all 
stakeholders in day‐to‐day decisions.   The rapid absorption of new units and 
retail space at recently built mixed‐use R+P projects like at the Kowloon, Tung 
Chung, and Tsing Yi stations is a testament to MTRC’s commitment not only to 
project construction but also management and oversight.  And the fact that  
Hong Kong‘s government continues to grant MTRC exclusive property 
development rights suggests that the populace at‐large is happy with the results. 
 
R+P as an Approach, Not a Product 
 
R+P, it is worth noting, is as much an “approach” as a “product”.  Yes, shiny new 
buildings atop subway stations are the tangible outcomes of R+P.  However, R+P 

31

 

      
Figure 2.5.  Mixed‐Use, Inter‐modal Activities at MTRC’s Hong Kong 
Station 
 
 
Urban TODs have the potential to spin off secondary economic benefits such 
as providing opportunities for joint development (e.g., building a retail store 
adjacent to a transit station and generating lease revenues for a transit agency) 
(Bernick and Cervero, 1997). In many ways, TOD is a secondary “spin off” of 
the R+P model’s financial focus – that is, high‐quality and sustainable 
urbanism is an important by‐product.  
 
Technically, joint development can be but is not always TOD and most TOD 
is not joint development.  Transit joint development is distinguished from 
TOD mainly by being tied to a specific real‐estate project, venture, or 
brokered deal between a public entity (like a transit agency) and one or more 
private interests.  Joint development normally occurs on a transit agency’s 
property or in its air rights (Cervero et al., 2004).  Globally, the inventory of 
joint development at transit stations include air‐rights development, ground‐
lease arrangements, station interface or connection‐fee programs, and other 
initiatives that promote real‐estate development at or near transit stations to 
the mutual benefits of public and private interests.  
 
At its core, joint development operates on the principle of ‘quid pro quo’ – 
developers obtain the right to develop station land by making a direct 
payment (purchase, and lease, capital contribution, development fee).  By 
enabling public‐private partnership, joint development not only allows capital 

Figure 6.3 International Financial Centre Tower at Hong 
Kong Station, source: Cervero/ Murakami

Figure 6.4 Mixed-use, Inter-modal activities at Hong Kong Station, 
source: Cervero/ Murakami
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6.3 Singapore 

Rational planning and thorough implementation

If urban sprawl is the key issue for America, the lack of 

land is the major challenge for Singapore. The city-state 

is densely populated with an average density of 6400 

persons/km2. After its independence from Malaysia, the 

authority decided to develop Mass Rapid Tansit (MRT) 

to support the city’s future development. Car oriented 

development was never an option because an appropri-

ate road system would claim a high percentage of land 

use, which was not acceptable in the case of Singapore. 

(Yulin/ Sunsheng)

Distinguishing feature of the plan

Singapore established a sophisticated public transport 

system including MRT (Mass Rapid Transit), LRT (Light 

Rail Transit), bus and taxi. MRT operates in the busi-

est area of the city while LRT serves as a shuttle to the 

MRT lines. Bus lines offer services in less busy areas 

of the city and complete the public transport system. In 

contrast, taxis offer personalised options for travellers.

24 new residential towns, each of it with its own sub-

centre, are planned around the old city centre. All these 

new sub-centres are well connected to MRT stations. 

However, condensed development around the stations 

was not implemented when the first MRT line was built. 

It was only made possible when the government com-

bined several traffic related departments and formed the 

LTA (Land Transport Authority) to put the idea into prac-

tice. 

Being cheap and convenient at the same time, public 

transport is very attractive for citizens and ensures an 

unexpected high ridership. MRT has attracted more 

than 100,000 passengers in the first year after its open-

ing in 1987. And now, more than 60 % of Singaporean 

choose MRT as their first option for commuting. (Yulin/ 

Sunsheng)

Supporting policy

Singapore has carried out several policies to control 

the growth of car ownership since the 1970’s. Vehicle 

Quota Scheme (VQS) and Electronic Road Pricing Sys-

tem (ERP) have proved to be very effective. In terms of 

VQS, a certificate of entitlement for a car used to cost 

more than 40,000 U.S. dollars. It helps to control the 

growth of car ownership with clear evidence. Although 

Singapore is one of the richest countries in East Asia, 

only 30 % of the households possess cars.

Traffic roads only cover 12 % of the country’s total ter-

ritory. How to increase traffic capacity of roads without 

endlessly widening them was a major challenge for the 

government. As a result, road priority was given to bus-

es. The action includes exclusive bus ways and priority 

signals at bus stations to allow buses to leave stops 

without interferences. (Yulin/ Sunsheng)
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Points worth adopting:

• A sophisticated and graded traffic system

• Well-connected sub-centres to MRT lines

• A unified authority to conduct the plan thoroughly

• Assure low costs and convenience of public transport 

while strictly control the use of private cars

Figure 6.5 Singapore train,                                            
source: GTZ - Urban Transport Photo DVD 2009, Prado

Figure 6.6 Compact development around stations,        
source: AS&P

Figure 6.7 System map of Singapore - MRT and LRT, source: Land Transport Authority
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Jiangwan Town

Taopu residential area

Caohejing 
Business Park

Hongqiao Business Center Site of Shanghai 
Expo

Qiantan CBD

Lujiazui
Finacial center

Zhangjiang 
Hi-tech Park

Xujiahui 
Subcenter

Zhenru 
Subcenter

Wujiaochang 
Subcenter

Huamu 
Subcenter

City Center

Summary of case studies

On regional level

On station area level

On implementation level GShanghai - TOD as an opportunity to shift from concentric expansion to polycentric urban growth

• integrate metro lines with existing commercial centres

• develop new city centres along with metro lines

Hong Kong - condensed urban development around the stations

• compact development around the stations

• create destinations by design

• cooperate with private developers on adjacent real estate developments

Singapore - rational planning and thorough implementation

• high ridership attraction

• high standard and convenience

• paired with restrictions for private car ownership
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G CONCEPTUAL MASTERPLAN

7.1 Conceptual masterplan on regional level

7.2 Metro stations

7.3 Themes for areas around the metro stations

7.4 Development plan

7.5 Design of the development areas

7.5.1 Bac Thang Long/ Hai Boi/ Entertainment Area Station

7.5.2 Vinh Ngoc Station

7.5.3 Tam Xa/ Sub-Centre Station

7.5.4 Cau Ca Station

7.5.5 Dong Hoi Station

7.5.6 Gia Lam/ Commercial Zone Station

7.5.7 Airport City Station

7.6 Design for a selected core area
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7.1 Conceptual masterplan on regional level

In cooperation with the Vietnamese partner HUPI (Hanoi 

Urban Planning Institute) an area was selected as “best 

practice showcase” for a Transit Oriented Development. 

This approximately 17 kilometre long axis (4th ring) on 

the north side of the Red River was determined to be 

the further study area. 

During the stay in March 2014, the research area was 

visited with representatives of HUPI and afterwards 

a proposal for a Transit Oriented Development was 

sketched out. It includes the improvements of the metro 

line routings, the placement of the metro stations, the 

connection of pedestrian and cycle paths as well as the 

visualisation of regional green connections and larger 

green parks. Furthermore, the spatial separation of the 

public and the individual transport as well as the quality 

of the public transport system were strengthened. 

In the following, these adjustments will be presented in 

a first draft of the conceptual masterplan.

Figure 7.1 Location of the research area

axis
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Line 4

7.2 Metro stations

The development of metro stations was adapted to exist-

ing villages and settlements. Some metro stations were 

moved towards the centre of existing settlements and 

additional stations were placed in the centre of planned 

development areas.

It is intended to use Gia Lam Airport for civil purpose to 

provide regional flights. To link Gia Lam Airport to the 

metro, a new metro station is planned.

Figure 7.2 Metro lines of Masterplan 2030 and Vision 2050, source: Masterplan for Hanoi

underground
metro station
new metro station
catchment area
(500 m/ 1,000 m)

Line 4

Line 4

Line 4

Figure 7.3 Adjustment of the metro stations of line 2, 4 and 6

Line 6 Line 2

Line 1
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7.3 Themes for areas around the metro sta-

tions

Based on the spatial development of Dong Anh and Gia 

Lam satellite city (Masterplan 2030 and Vision 2050)

different core development areas with diverse themes 

were defined. The goal of identifying different themes 

was to enhance the station area´s character.

The resources on regional level are industrial parks with 

clean high-tech industry, historical heritage, tourism, 

recreation areas and commercial and air services.

Taking the mentioned resources into account, several 

core areas were identified. The selected core areas are 

shown in the map on the right.

Figure 7.4 Location of selected areas

AIR HUB

RECREATION BUSINESS 
DISTRICT

CENTRAL BUSINESS 
DISTRICT

URBAN RES. AREA & 
COMMERCIAL CENTER

COMMERCIAL 
CLUSTER

SUBURBAN RES. AREA & 
COMMERCIAL CENTER

URBAN RES. AREA & 
COMMERCIAL CENTER

HIGH-TECH
INDUSTIAL ZONE SUPPORTING

INDUSTRY
SUPPORTING

INDUSTY
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The selected core areas with different themes are sup-

ported by mixtures of different functions with varying 

proportions. The mixture defines each station area and 

therefore enhances its character. The different parts of 

each area consist of commercial, office, residential and  

recreational use as well as special uses like air services 

(airport) and industries.

A larger land use for office buildings will be realised in 

a Central Business District (CBD) and larger areas with 

recreational use will be located in a Recreation Busi-

ness District (RBD). These developments will be com-

bined with residential buildings. 

The walkable area around each station is shown on the 

right.
Figure 7.5 Mixture of different uses in the core areas

Figure 7.6 Walkable area around the stations

offices
commercial use
residential use
recreational use
entertainment
air services (airport)

metro station
walkable area (500/ 800 m) 

Air Hub

RBD

CBD
Entertainment 

Center
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7.4 Development plan

The northern city development plan is a suggestion 

based on the existing masterplan for Hanoi. Compared 

to the original plan, more emphasis has been put onto 

the metro line 4, which can not only be considered as 

a traffic infrastructure, but also as a catalyst for future 

development. 

The design proposal aims at an efficient and highly in-

tegrated way of urban growth. It is intended to provide 

attractive destination points along the transit corridor, so 

that the line will be accepted by commuters and resi-

dents seeking recreation and shopping experience. To 

achieve these ambitious goals, unique qualities and po-

tentials of each station area were defined: retail centres, 

job sites or tourism services are attached to the central 

stations. Station areas provide highly condensed mixed-

use developments for public services and commercial as 

well as residential uses. Each station will be designed 

with individual characteristics to emphasise their identity 

and recognition.

Furthermore, interchanges should be regarded as an 

essential step to facilitate the use of public transporta-

tion and to support transit oriented development on a 

city-wide scale. Spatial sequence can be detected from 

the layout plan as well. Developments further away from 

the stations are tightly integrated with existing agglom-

erations and are supported by alternative traffic connec-

tions.

Figure 7.8 Adjusted land use planFigure 7.7 Northern city development plan 
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Figure 7.9 Perspective to east side

Figure 7.10 Perspective to west side
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Core development area

Particular districts within the planning area contain a 

sub-centre along the development corridor. It is expect-

ed to build a condensed structure in the core develop-

ment areas. Creating condensed development areas 

will guarantee enough residents, employees and shop-

pers within a reasonable walking distance and hence, 

generate high ridership. 

Transit oriented developments do not only assemble 

mixed-use buildings connected to a transit stop, but cre-

ate interlinked, vibrant and aesthetically pleasing envi-

ronments that attract people and investments. Above all, 

a station is a convenient transit hub that offers a mul-

tiple choice of linked public transport to the surrounding 

residential areas and to places of employment.

Practically, each of the core development areas may 

lead to an urban design project, which will increase the 

recognition of the area and lead to a successful devel-

opment.

Figure 7.11 Core development area

core development area
industrial development area
urban residential area
residential area
tourism area
industrial/ logistic development area

Bac Thang 
Long Station

Entertainment 
Area StationHai Boi 

Station Vinh Ngoc 
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Tam Xa 
Station

Sub-Centre 
Station

Cau Ca 
Station

Dong Hoi 
Station

Gia Lam 
Station

Commercial 
Zone Station

Airport City 
Station
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Figure 7.12 Road system

Regional road system

In terms of efficiency, the road system still leaves room 

for pedestrians and cyclists. Car traffic is limited in the 

core development area in order to create a safe, attrac-

tive and pedestrian-friendly environment. Closer to the 

centre, more space has been given to pedestrians.

The traffic network is based on the following hierarchy:

• Major roads (blue) present the top level of the road 

hierarchy. These roads are the arterials, carrying 

transit traffic and having only a small number of junc-

tions. 

• Minor roads (red) are the main roads for transit traf-

fic. These roads allow traffic to pass through without 

congesting the local network.

• Local roads (green) will provide accessibility to of-

fices, residential units and shops.

major road
minor road
local road
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Figure 7.13 Green infrastructure and pedestrian/ bicycle paths 

Green infrastructure, pedestrian paths

A green infrastructure offers multiple benefits and ame-

nities to citizens. City ventilation in terms of urban cli-

mate, wild life protection in terms of urban ecology, out-

door activities and spiritual balance in terms of social 

benefits.

The flood plain along the Red River has been utilized 

as river-side green belt from which a green environ-

ment spreads into the city. These recreation areas in-

clude swamps, fish ponds and farm fields. They differ 

from each other according to what the site has to offer. 

But altogether, they create a continuous green network 

leading to the outskirts of the city. 

The pedestrian and slow traffic system is embedded in 

green belts, green corridors, and riverside parks. This 

structure assures an enjoyable and walkable city. A safe, 

enjoyable and efficient slow-traffic network also encour-

ages motorcycle riders to avoid the purchase of a car 

and suggests to switch to electric vehicles in the future.

pedestrian paths
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7.5 Design of the development areas

As explained in former paragraphs, the integration be-

tween the city development and the metro system is 

crucial to the success of TOD. 

In the following, the development areas illustrate the in-

tegration of the metro line and identify the potential for a 

Transit Oriented Development. The development of the 

metro stations will be adapted to existing villages and 

settlements.

Metro stations along the axis of line 4 and the north-

south lines are shown in the map on the right.

Figure 7.14 Metro stations

Bac Thang 
Long Station

Entertainment 
Area Station

Hai Boi 
Station

Commercial 
Center Station

Vinh Ngoc 
Station

Commercial 
Center Station

Tam Xa 
Station

Sub-Centre 
Station

Cau Ca 
Station

Dong Hoi 
Station

Gia Lam 
Station

Commercial 
Zone Station

Airport City 
Station

Viet Hung
Station

Sai Dong 
Station
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7.5.1 Bac Thang Long/ Hai Boi/ Entertainment 

Area Station

Hai Boi Station serves as an intersection of line 6 and 

line 4. Such a connection makes it an important node 

on regional level. From this station, people can have 

a quick connection to the downtown area of Hanoi, 

the airport, the adjacent industrial area and the busi-

ness park. Line 4 links the tech zone with international 

markets while line 6 links people with downtown Hanoi. 

Such a combination will make the place attractive for 

foreign investors and local employers. Hai Boi Station 

forms a part of a smart network of metro stations in the 

regarded core development area. Together with Enter-

tainment Area Station in the east, the Commercial Cen-

tre Station in the south and Bac Thang Long Station in 

the west, a great part of the area lays within a walkable 

distance of these stations.

High accessibility and valuable links make the station 

itself a great location for development. A core centre 

around Hai Boi Station has been proposed, converting 

Figure 7.15 Bac Thang/ Hai Boi/ Entertainment Area Station Figure 7.16 Land use plan Bac Thang/ Hai Boi/ Entertainment 
Area Station

the site into a business and headquarter park to sup-

port the tech zone. A high density of retail, hotel and 

office complexes is assembled around the station, mak-

ing the station not only a traffic node but also a destina-

tion full of opportunities, shops, services and attractions. 

Landmark buildings will mark the area and create a very 

strong identity for this place.

The core area should be pedestrian-friendly and envi-

ronmentally attractive. Hai Boi Station is linked with the 

business park by a pedestrian axis. This axis will create 

a very positive and comfortable atmosphere for the core 

centre. Sophisticated design of the environment will in-

crease attractiveness of the station area and will make 

people more willing to come and use the facilities and 

services.
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Figure 7.17 3D view around Bac Thang/ Hai Boi/ Entertainment Area Station

Figure 7.18 Bac Thang/ Hai Boi/ Entertainment Area 
Station: Traffic routes and connections

Figure 7.19 Bac Thang/ Hai Boi/ Entertainment Area 
Station: Slow traffic routes

Figure 7.20 Bac Thang/ Hai Boi/ Entertainment Area 
Station: Green system

Traffic routes and connections, green system

The local bus system will be connected to the metro sta-

tions. Walkways and bike routes are already provided 

and represent a direct connection to places of employ-

ment and their surroundings. They run along waterways 

and green belts so that a connection of the recreational 

facilities is formed. A canal system for storm water treat-

ment is planned.
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7.5.2 Vinh Ngoc Station

Vinh Ngoc Station serves as an intersection of line 2 and 

line 4. Line 2 links Noi Bai International Airport to the 

downtown area of Hanoi and line 4 offers a connection 

to neigbouring clusters. A new central business district 

is planned around Vinh Ngoc Station with condensed 

development in walking distances. It will build a busi-

ness axis with a high condensed and multi-functional 

Figure 7.21 Vinh Ngoc Station

Figure 7.22 Land use plan Vinh Ngoc Station

cluster attached to Vingh Ngoc Station in the north and 

Commercial Centre Station in the south of this central 

business axis. Landmark buildings will mark the area 

around the stations. Mixed-use and residential areas 

are located south of the stations. Existing villages will 

be integrated for a smart growth strategy. The surround-

ing landscapes have a direct connection to the mixed-

use and residential areas. 

Figure 7.23 Perspective area Vinh Ngoc Station

commercial use
central business axis
mixed use
residential use
existing village
green
water
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Traffic routes and connections, green system

The local bus system will be connected to the metro sta-

tions. Walkways and bike routes are already provided 

and represent a direct connection to places of employ-

ment and their surroundings. A plaza network and in-

ternal pedestrian links ensure convenient connections. 

Residential areas and plazas establish a zone for iden-

tification and communication. A central urban water axis 

and a park with integrated sport and recreation facilities 

is planned. Green links connect the surrounding urban 

farming belts and serve as ventilation corridors for a 

balanced micro climate.

Figure 7.24 3D view around Vinh Ngoc Station

Figure 7.25 Vinh Ngoc Station: Traffic 
routes and connections

Figure 7.26 Vinh Ngoc Station: Slow 
traffic routes

Figure 7.27 Vinh Ngoc Station: Green 
system
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7.5.3 Tam Xa/ Sub-Centre Station

A highly condensed mixed-use centre adjacent to Tam 

Xia Station will be developed. Additionally, new sub-

centres will be created, supporting existing villages and 

new residential areas. The sub-centres will be in a spe-

cific design to achieve identity and attraction. Tam Xa 

Figure 7.28 Tam Xa/ Sub-Centre Station

Figure 7.29 Land use plan Tam Xa/ 
Sub-Centre Station

Figure 7.30 Perspective area Tam Xa/ Sub-Centre Station

commercial use
mixed use
residential use
existing village
green
water

Station is complemented by Sub-Centre Station in the 

southern direction of line 4. In combination, they build a 

proper catchment area in this residential part of Hanoi.
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Traffic routes and connections, green system

The local bus system will be connected to the metro sta-

tions. Walkways and bike routes are already provided 

and represent a direct connection to places of employ-

ment and their surroundings. A network of internal pe-

destrian and bike routes is linked to regional bike and 

motorcycle paths along the river and the northern green 

belt. A public urban recreational park is located next to 

the station. An integrated water system and a storm wa-

ter treatment is planned.

Figure 7.31 Tam Xa/ Sub-Centre Station: 
Traffic routes and connections

Figure 7.32 Tam Xa/ Sub-Centre Station: 
Slow traffic routes

Figure 7.33 Tam Xa/ Sub-Centre Station: 
Green system

Figure 7.34 3D view around Tam Xa/ Sub-Centre Station
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7.5.4 Cau Ca Station

Cau Ca Station is a special node which marks an area 

that is characterised by the National Stadium and a 

large amount of recreation areas.The touristic service 

is located in the north of the station and lies within a 

walkable distance. A tourist axis with hotels, commer-

cials and museums links to Co Loa historic site in the 

north. Co Loa is accessible by bicycle, foot, electric ve-

hicle, bus or even by boat. The National Stadium also 

lies within 500 metres south of the station which makes 

it a comfortable walk. The existing villages and exten-

sions integrate high-class recreational and residential 

clusters.

Figure 7.35 Cau Ca Station Figure 7.36 Land use plan Cau Ca Station

commercial use
central business axis
mixed use
residential use
existing village
touristic use
green
water
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Traffic routes and connections, green system

The local bus system will be connected to the metro sta-

tion, a tourist bus shuttle will run to Co Loa historic site 

and the tourist facilities. A shuttle bus will also run from 

the metro station to the national stadium during sport 

activities and events. A network of internal pedestrian 

and slow traffic routes with specific paths for sport and 

event visitors is planned. A hiking trail for tourists and 

Figure 7.37 3D view around Cau Ca Station

visitors of the historic site Co Loa completes the pedes-

trian paths. In addition, adequate pedestrian connec-

tions are provided to the Red River viewing deck and 

the river banks in the south. The pedestrian and bicycle 

path network is linked to the regional path system along 

the river and the northern green belt. An integrated wa-

ter system and a storm water treatment is planned.
Figure 7.38 Cau Ca Station: Traffic routes and connections

Figure 7.39 Cau Ca Station: Slow traffic routes

Figure 7.40 Cau Ca Station: Green system
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7.5.5 Dong Hoi Station

The area around Dong Hoi Station is a transit oriented 

sub-centre development. Commercial use and mixed-

use areas are located close to Dong Hoi Station. Land-

mark buildings will mark the area around the station. 

The existing residential areas will be embedded and ex-

tended.

Figure 7.41 Dong Hoi Station Figure 7.42 Land use plan Dong Hoi Station

commercial use
central business axis
mixed use
residential use
existing village
green
water
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Traffic routes and connections, green system

The local bus system will be connected to the metro 

station. A central green axis with an integrated pathway 

network links the residential neighbourhoods. The cen-

tral green spine guides pedestrians and cyclists from 

Dong Hoi Station to surrounding areas. The pedestrian 

and bicycle path network is linked to the regional path 

system along the river and the northern green belt. An 

integrated water system and a storm water treatment is 

Figure 7.43 3D view around Dong Hoi Station

Figure 7.44 Dong Hoi Station: Traffic routes and connections

Figure 7.45 Dong Hoi Station: Slow traffic routes

Figure 7.46 Dong Hoi Station: Green system

planned. Ventilation corridors for a balanced micro cli-

mate are arranged in north-south direction.
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7.5.6 Gia Lam/ Commercial Zone Station

The existing residential areas around Commercial Zone 

Station will be extended and a new sub-centre with pub-

lic services will be integrated close to the station.

Giam Lam Station serves as an intersection of line 1 

and line 4. With line 1, people can have a quick con-

nection to the downtown area of Hanoi. At present com-

mercial use is available around the intersection. These 

existing commercial zones around the intersection and 

along line 1 will be condensed and reorganised.

Figure 7.47 Gia Lam/ Commercial Zone Station Figure 7.48 Land use plan Gia Lam/ Commercial Zone Station

commercial use
mixed use
residential use
existing village
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green
water
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Traffic routes and connections, green system

The local bus system will be connected to the metro 

stations. A green public park between the Commercial 

Zone  Station and the intersection of line 1 and line 4 

(Gia Lam Station) links the residential and mixed use 

area with the green belt in the north. The pedestrian and 

bicycle path network is linked to the regional path sys-

tem along the river and also represents slow traffic con-

nections from the metro to the condensed commercial 

Figure 7.49 3D view around Gia Lam/ Commercial Zone Station

Figure 7.50 Gia Lam/ Commercial Zone Station: Traffic routes 
and connections

Figure 7.51 Gia Lam/ Commercial Zone Station: Slow traffic 
routes

Figure 7.52 Gia Lam/ Commercial Zone Station: Green 
system

zones. An integrated water system and a storm water 

treatment network is planned.
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7.5.7 Airport City Station

The medium-term plans intend the transformation of the 

military airport into a governmental/ VIP/ domestic air-

port. Therefore, an Airport City Station is foresean. An 

airport city with a commercial axis and a business zone 

is attached to the station including air cargo and service 

industry. Landmark buildings will mark the area around 

the station, a hotel and conference centres for interna-

tional conventions are in close distance to the airport 

Figure 7.53 Airport City Station Figure 7.54 Land use plan Airport City Station

commercial use
central business axis
mixed use
residential use
existing village
industry
green
water

and Airport City Station. The station is complemented 

by Sai Dong Station in the south. The intersection offers 

the possibility to change from line 4 to 1.
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Traffic routes and connections, green system

The local bus system will be connected to the metro 

station. A bus and taxi drop-off/ pick-up is located at 

the station and the airport terminal. A central pedestrian 

axis spreads from the airport via the metro station to the 

airport city in the north-east. 

Figure 7.55 3D view around Airport City Station

Figure 7.56 Airport City Station: Traffic routes and connections

Figure 7.57 Airport City Station: Slow traffic routes

Figure 7.58 Airport City station: Green system
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7.6 Design for a selected core area

As explained in former paragraphs, the integration be-

tween the city development and the metro system is 

crucial to the success of a TOD. 

In the following, a selected example of the core area 

illustrate the integration of the metro line and identifies 

the potential for a Transit Oriented Development. The 

development of the metro stations will be adapted to 

existing villages and settlements.

Recreation Business District - RBD

In the Recreation Business District (RBD), it is shown 

how working life can be more pleasant due to surrounding 

recreational possibilities. By integrating the business 

district into an extensive network of green infrastructure, 

a first step towards a healthy balance between work 

and recovery is taken. Not only employees can spend 

their lunchtime in the adjacent recreation areas, but also 

residents, from whatever part of city they come, live in 

a walkable distance of this green network. Establishing 

a structure as shown in the picture aside will contribute 

to a more enjoyable and liveable city for its employees 

and residents.

Figure 7.59 Site location of RBD

RECREATION BUSINESS 
DISTRICT

Figure 7.60 Bird eye view of the core area of RBD
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Figure 7.61 Sketch of the layout plan of RBD

Figure 7.62 Green structure of RBD

Figure 7.63 Transit alternative of RBD

Initially, ideas for the selected core area around Cau 

Ca Station have been cherished in sketches. Besides 

the connection of surrounding villages and settlements 

to the existing infrastructure,  appropriate links for 

pedestrians and cyclists were taken into account. Of 

great importance is an axis leading from the historical 

relic area Co Loa via Cau Ca Metro Station to the Red 

River in the south. The National Stadium is placed 

between the metro station and the river. This placement 

ensures a short, and therefore fast access for visitors 

that arrive by metro and separates the incoming visitors 

from the residential area in the northern part of the city.
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Figure 7.64 Integrated new development with existing villages

Figure 7.65 Recreational axis

Figure 7.66 Connection to the National Stadium

Figure 7.67 Alternative routes towards the city

Integrated new development of RBD

The following sketches illustrate the development of the 

RBD.

An extensive green infrastructure sprawls through the 

city and represents a connection as well as a division 

of the inner business district and the outer residential 

area. This recreation area offers multiple services and 

recreational options for residents and employees. Fur-

thermore, a recreational axis connects Cau Ca Metro 

Station in the centre with the historical relic area Co 

Water ways

Green paths

Roads

Recreational 
axis

relic area Co Loa

National Stadium

Urban area

Existing village

Existing village
New development

New development

Loa, located in the north. South of the metro station the 

axis extends via the National Stadium to the Red River. 

The short distance between the National Stadium and 

the metro station facilitates the accessibility for visitors 

from and to the stadium. Surrounded by a green belt, it 

is possible to access the stadium from each side. The 

city centre itself is not only reachable by metro, but also 

through several alternative routes, which provide dif-

ferent connections from the surrounding villages to the 

centre.
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Transportation and green system

The metro station of the RBD is located in the middle of 

the area. The station is well connected to a bus system 

and serves as a transit hub for the surroundings. The 

main road system conforms to the plans made in the 

Masterplan 2030 and the Vision 2050. A friendly walk-

ing environment encourages people to commute by foot 

and by bike, offering several routes for cyclists and pe-

destrians.

The central park can be seen as a long-term amenity 

for the citizens and as an appealing alternative route 

for tourists to visit the historical relic area Co Loa in the 

north. A green infrastructure is crucial to the success of 

a healthy urban environment. For that reason, there is a 

green corridor to buffer the highway in the west, as well 

as additional green corridors to complete the surround-

ing of Recreation Business District.

Figure 7.68 Road system Figure 7.69 Public transport Figure 7.70 Cycle and pedestrian routes

Figure 7.71 Settlements

Figure 7.72 Park system

Figure 7.73 Regional green structure
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Figure 7.74 Bird eye view of RBD

Building types

Different building types were sketched out. The inner 

part of the city forms the business district and is domi-

nated by complexes of commercial use, office towers, 

office districts and service apartments. Next to the busi-

ness district, hotels provide accommodations for tourists 

and smaller offices and services complement the offer 

for commercial use. In the northern part of the city, town 

houses and villages suggest a possibility for new living 

developments. South of the business district, the sta-

dium represents a highlight of this core area and com-

pletes the cityscape perfectly.
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Complex of commercial use * Office district * Office and services
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Figure 7.75 Masterplan of RBD

metro station

central plaza

office buildings (highrises) 

office buildings (middle height)

stadium

service apartment

new residential developments (private development)

existing villages

central park

recreational area with canal

city park

garden hotel 

canal to the relic town

fields

Masterplan RBD

The masterplan of the RBD illustrates the new development.
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Figure 7.76 Adjusted land use plan for RBD Figure 7.77 Original land use plan

Land use plan RBD The land use plan of the Masterplan 2030 and the Vi-

sion 2050 have served as a basis for the RBD and were 

complemented and extended. The existing residential 

area was preserved and partly enlarged by new resi-

dential developments. In the immediate area of Cau Ca 

Station, it is proposed to implement a mixture of resi-

dential and commercial use as well as a stadium to host 

sport and cultural events. The central position of the 

metro station guarantees a short walking distance for 

employees, residents and visitors, using the metro. In 

consideration of the environment next to the regarded 

core area, a diagonal green axis sprawls through it and 

offers a way for tourists to visit the historical relic area 

Co Loa.
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Figure 7.78 Perspective from different directions

Perspectives RBD

The following sketches illustrate the development of the 

Recreation Business District.
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Figure 7.79 Condensed development around the metro station

Figure 7.80 City section of RBD
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