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This research project investigates and proposes strategies for the remediation of a brownfield site in Phnom Penh, Cambodia. The overar-
ching strategy is collaboration, phased over time, between the Government, developers and the community to deliver environmental, eco-
nomic and social benefits. A variety of landscape mitigation techniques have been explored and proposed to help achieve these outcomes. 
A key aspect is the premise that greenery and water can act as catalysts to boost environmental remediation, social inclusion and real 
estate value.

The site, which is located in a southwestern suburb of Phnom Penh, is comprised of three distinct zones: a disused landfill, polluted lake, 
and a partly occupied plot between them. The phased aspect of the project includes a range of programmes which ebb and flow between 
the zones for an anticipated period of 15 to 20 years. 

On-site observation, techniques learnt from relevant precedents/theories and social considerations were used as groundwork to identify, 
develop and refine strategies. These strategies carry the hope of finally addressing the social/ environmental/ developmental problems in 
Phnom Penh – there is a potential to raise public awareness regarding the ramifications of current developmental patterns whilst showcas-
ing a viable and responsible alternative.
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1.1. Introduction

The core purpose of this research is to explore and find methods of collaboration between developers, the community and government, 
along with key landscape strategies, that can serve as tools for remediation of a brownfield site1 to deliver environmental, economic, and 
social benefits to Phnom Penh, the capital of Cambodia. As a country that suffered from decades of civil war, Cambodia is trying to get back 
on its feet as an emerging economy. Therefore, this project could act as a flagship model that represents Cambodia on the international 
arena. This research project also contributes immensely to my learning and provides me the experience of combining modern landscape 
techniques with traditional Cambodian concepts to create new ideas that could integrate well in Cambodia’s context. 

With the advancement of technology and economic prosperity, cities in the 21st century are growing at unprecedented rates. As a result, 
some negative effects have arisen from urban growth, such as air pollution, traffic congestion and loss of green open space, amongst many 
others. One of the greatest problems the planet is facing is that cities are consuming available natural resources and polluting the environ-
ment at a rate and scale which the planetary ecosystem cannot support much longer (Weller, 2011). As a result, world policy makers have 
shifted their attention to the creation of a more liveable and greener urban environment, as well as one that is sustainable in the long term 
(Birch & Wachter, 2008).

The reappearance of landscape in the larger cultural imagination is due, in part, to the remarkable rise of environmentalism and 
a global ecological awareness, to the growth of tourism and the associated needs of regions to retain a sense of unique identity, 
and to the impacts upon rural areas by massive urban growth.

Landscape Architect and theoretician James Corner, ‘TERRA FLUXUS’, The Landscape 
Urbanism Reader (as cited in Waldheim, 2006).

The concept of urban redevelopment and renewal is vital for the lifespan of a city as it helps curb urban sprawl and introduces new life into 
old, sometimes abandoned, places (Couch, 1990). As cities age, some parts of them have to be replaced by new elements to keep the 
cities vibrant and liveable. Landscape Architect Jen Jensen says that, “cities built for a wholesome life…not for profit or speculation, with the 
living green as an important part of their complex will be the first interest of the future town-planner.” (as cited in Waldheim, 2006, p. 24). 

Interestingly, the conversion of old industrial and landfill sites into green public spaces is a popular and growing trend worldwide. For exam-
ple, Fresh Kills Park, a project by Corner and formerly the world’s largest landfill, is now in the process of being transformed into a symbol 
of renewal and ecological restoration in New York City (“Fresh Kills Park”, 2014). Also by Corner’s office Field Operations, High Line, a de-
commissioned elevated freight rail line, has been converted into a public park on Manhattan’s west side (“High Line”, 2014). In Paris, Prom-
enade Plantée also serves as an example of how an unused railway can be transformed through design into a highly used public realm (“La 
Promenade Plantée”, 2014). Closer to New Zealand, Paddington Reservoir Gardens in Sydney, Australia serves as evidence that urban 
renewal plays an important role in shaping the cultural aspect of the city. The park used to be a reservoir that supplied water to the city. The 
project has restored as much of the reservoir’s original framework as possible, and re-imagined the space in a new way (“Paddington Res-
ervoir Gardens”, 2014).



3

Urban design and redevelopment in the aforementioned cases combines liveability with sustainability by retrofitting existing infrastructure 
and buildings with a green environment to achieve aesthetic values and provide better quality of life. On the other hand, Landscape Archi-
tecture is a relatively unknown profession in Cambodia, with development driven mainly by mercantile and other economic imperatives. It 
is hoped that this investigation will provide an urban design and redevelopment approach for Cambodia that is socially and environmentally 
progressive, while also commercially profitable and politically pragmatic.  The main objective here is to integrate a park into a commercially 
driven property development project in a manner that will reconcile the competing agendas of profitability, liveability and sustainability. If the 
design concept manages to create a new lung for the city and minimize the ecological impacts of the new development, then the case for 
the Landscape Architecture profession and Urban Design practice in Cambodia’s cities and towns will be proven. There is also the potential 
to introduce the profession of Landscape Architecture/Urban Design to Cambodian society and in the process, raise awareness of alterna-
tive strategies for the growth and evolution of cities.
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How can a brownfield site be remediated to provide environmental, economic and social 
benefits in Phnom Penh, Cambodia?

1.2. Research Question
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1.3. Rationale
Urban regeneration can take place anywhere from a small city to a metropolis, both in developed and developing countries. Urban renewal 
involves the relocation of businesses, the demolition of structures, the relocation of people, and the use of eminent domain (governments’ 
right to acquire private property for public use) as a legal instrument for city-initiated development projects (Chigbu, 2012). New York City 
and Auckland represent the cities from developed worlds that still need regeneration and revitalisation.

In the case of New York City, the most populous city in the United States with an estimated 8,405,837 residents in 2013, demographers 
estimate that New York’s population will reach between 9.2 and 9.5 million by 2030 (New York City Department of City Planning, 2006). The 
need for parks and recreational areas is essential. In October 2009, reclamation of the Fresh Kills landfill began on a multi-phase, 30-year 
site development for reuse as Fresh Kills Park. 

In Auckland, New Zealand, a former brewery site is being transformed into an educational precinct. According to the University of Auckland 
website (“Our newest campus – Newmarket,“ 2014), the University has acquired the 5.2ha former Lion Breweries site in Newmarket and is 
creating a new inner city campus. This landmark decision heralds the beginning of a period of long-term development of the site, spanning 
a 30 year timeframe, to create a mixed use campus, with purpose-built teaching and research facilities, student accommodation, business 
development and other facilities. 

In developing countries like Cambodia, urban design and redevelopment tend to be driven by profit motives only. Politically well-connected 
developers are granted the right to urban development that gives little consideration to parks and recreational areas (see figure 3). These 
developers try to make as much profit as possible without government intervention. The recent filling of the natural lake, Boeung Kak, in the 
middle of Phnom Penh (see figure 2), is an explicit example of how urban design and renewal in developing countries fails to address envi-
ronmental and ecological issues in the context of sustainable living (Pred & Bugalski, 2009).

Phnom Penh, the capital of Cambodia, is one of the oldest cities in Southeast Asia, with its history dating back to 1434 A.D. The city has 
undergone a lot of changes both physically and socially. During the colonial period from 1863 to 1953, Phnom Penh became a centre of 
French colonial government, resulting in the construction of a number of French-styled buildings, which remain to this day (“Phnom Penh 
City History”, n.d.). From 1953 to 1969, Phnom Penh was developed into one of the most modern cities in Asia, acquiring the name “Pearl 
of Asia”. Buildings inspired by a combination of Modernism and the ‘Khmer concept’ were built (Turnbull, 2007). In 1970, however, Cambo-
dia plunged into civil war that destroyed almost everything, from social to physical infrastructure (“Phnom Penh City History”, n.d.).

After decades of civil war, Cambodia is now emerging as one of the world’s fastest growing economies. With an average annual GDP 
growth rate of approximately 7% the last 5 years, rapid urbanization of major cities has been the norm (World Bank, 2014). While higher 
living standards are apparent, some social indicators have shown signs of deterioration. For instance, the ever-increasing number of vehi-
cles on the Phnom Penh city streets is causing worsening air pollution and traffic congestion. The population of Phnom Penh has increased 
significantly following the economic boom, further putting strain on the existing dilapidated infrastructure. 

Phnom Penh also receives a considerable amount of annual rainfall between 1400mm to 2000mm (Japan International Cooperation Agen-
cy, n.d.). With the absence of effective storm water facilities, the city is constantly flooding during the rainy season that runs from May to 
October, which affects the lives of thousands of city dwellers (see figure 1). Furthermore, Phnom Penh is losing its lakes because of current 
urban developments, as the city is growing via land reclamations. In particular, lake reclamation has caused severe flooding throughout the 
city because those lakes used to act as stormwater retention reservoirs. Ironically, historically and culturally, Cambodians live in particular 
architectures associated with water, as can be seen from the temples of Angkor. Therefore, there is an opportunity to use water as a cata-
lyst to boost amenity value and real estate value. Hence, the preservation of lakes could serve the dual functions of stormwater mitigation 
and boosting real estate value. Figure 1.  Phnom Penh Flash Flood Map (“CITY OF WATER”, 2012)
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Figure 2.  Example of current development: Boeung Kak filling (Source: Google earth)
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Figure 3.  Example of current development: A typical residential development without green space in Phnom Penh  (Source: Google earth and author’s own photos)
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Meanwhile, the city’s sewage system is a remnant from the colonial period and in such disrepair that it sees most of the sewage water mak-
ing its way into natural lakes. Consequently, it is not difficult to find polluted lakes that dot the city landscape. The lack of public open space, 
to provide places of relaxation after work, is another challenge for the city. The bottom line is Phnom Penh has yet to see creative and 
well-designed open spaces and recreational facilities that function as places where people can interact socially and reduce stress levels 
(Doyle, 2012). Therefore, architects, landscape architects, and urban designers consider urban design and renewal for parts of all the cities 
in Cambodia as inevitable and a means of delivering liveability and improving sustainability.

1.4. Aims and objectives
The primary aim of this project is to remediate water and soil through techniques and design and to produce a blueprint for a potential public 
park on a current landfill. A buffer zone will be eventually turned into mixed-use development with greenery integration. The following objec-
tives form an integral part of the design research process:

·	 To explore and analyse relevant design precedents

·	 To gain an understanding of underpinning theories regarding remediation and collaboration

·	 To develop a strategy for the brownfield site that is ecologically sustainable and economically profitable in the city of Phnom Penh

It is anticipated that the transformation will evolve over time. Therefore, the investigation will also involve the following:

·	 Establish what methods and phases are required

·	 Estimate the duration and sequence of these phases

1.5. Methodology
As a ‘research by design’ project, this work provided me the opportunity to investigate three distinct zones: lake, landfill, and a buffer zone, 
which allowed me to explore feasible strategies to deal with the site, involving environmental, economic, and social aspects. The method 
was one of experiential and desktop analysis, which involved literature review of existing theories, site observation, drawing, testing, and 
photographing, in addition to researching its history and future application (see figure 4).

1.6. Client and brief
The project will be a research by design investigation into the development of a public open space, which is integrated with buildings. The 
clients in this instance are Cambodia’s central government, the city council, community surrounding the chosen site and developers. The 
government does not have funding to develop and remediate the site since it relies on foreign aid to foot the bill for substantial public ser-
vice provision.1 Since it is very unlikely that private developers will give much consideration to green space in their development on the 
site, I will endeavour to propose alternative scenarios whereby the park and mixed-use development happens as a result of a collaboration 
between the government, developers and community. The proposed alternative will benefit both the public and private developers, as the 
park will give social and ecological value to the public whilst the developers will earn more profit, through increased real estate prices, as a 
result of improved amenities.

1  Cambodia was endowed with USD 5 billion in foreign aid between 2002 and 2010, which accounted for 94.3 per cent of total government expenditure (Ear, 2013).
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Figure 4.  Design strategies
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This research project primarily comprises three main themes: environmental remediation, economic benefits through Landscape Architec-
ture and social inclusiveness. To gain a better understanding of existing theories and practices, an extensive literature review was conduct-
ed around the concepts and research question. As mentioned above, the literature review provides a theoretical framework for the design-
ing of the project around the three main themes. Meanwhile, as the project developed, another theme was included in the investigation as 
part of the literature review - liveability and greenery integration in Landscape.

2.1.   Environmental remediation

Remediation methods can be divided into three types: biological, chemical, and physical. Treatment methods are categorised into soil re-
mediation, and surface and ground water remediation (Hamby, 1996). The research project involves two major environmental remediation 
techniques including phytoremediation of soil and water and landfill capping which fall under biological and physical methods respectively. It 
is very important to look at previous techniques that have been applied around the world to acquire a sound knowledge of the processes of 
environmental remediation; hence, a portion of this paper is devoted to that.

2.1.1.   Phytoremediation
Phytoremediation: “The technique of planting trees, grasses, or other vegetation in order to remove contaminants in the soil or the ground-
water through accumulation (and sometimes degradation) in plant tissues, or to promote their microbial degradation or immobilization in 
association with plant root systems” (Oxford English Dictionary, 2006).

As mentioned in the definition, phytoremediation is about using plants to clean pollutants from the environment (see figure 5). According to 
Mohee and Mudhoo (2012), phytoremediation is a fairly novel idea and expertise which has not yet become widely established in practice. 
However, phytoremediation is inexpensive, easy to implement, and effective. As a result, it has obtained recognition within government 
agencies and industries for the past 10 years (Mohee et al., 2012). Furthermore, because of its low-cost and easy-to-implement nature, 
Elizabeth Pilon-Smits from Colorado State University (2005) states that it has the potential to be used effectively in developing countries for 
remediation projects. Therefore, it has attracted substantial attention as an efficient way to deal with environmental remediation.

Based on a summary by Macek, Mackova, and Kas (2000), phytoremediation can be divided into the following areas: 

·	 Phytoextraction: plants with the abilities to collect contaminants are used to detach metal or organics from soil and transfer them 
to the harvestable parts of plants. 

·	 Phytodegradation: plants and associated microorganisms are used to eliminate organic contaminants.

·	 Rhizofiltration: plant roots are the key agents to capture primarily metal from wastewater.

·	 Phytostablisation: the bioavailability of contaminants in the environment is downgraded by using plants.

·	 Phytovolatilisation: volatilisation of contaminants by plants.

·	 Removal of contaminants from air by plants.

Only two main aspects of phytoremediation amongst others will be discussed here as they are directly connected to the research project. 
They are the phytoremediation of contaminated soil and surface water.Figure 5.  Schematic representation of phytoremediation strategies 

(Favas et al., 2014, p. 486)
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Firstly, according to Pilon-Smits (2005), phytoremediation of polluted soil can be used in a wide range of contaminated sites, such as mil-
itary sites, agricultural fields, industrial sites, mine tailing, and wood treatment facilities. The advantages of phytoremediation of soil com-
pared to the conventional remediation are little disruption to the environment, no requisition for disposal sites, high possibility of public 
endorsement, no need for excavation and heavy traffic, and flexibility to extract a wide range of harmful materials. On the other hand, the 
phytoremediation of soil also has disadvantages, such as limited growth of vegetation due to over-toxicity of soil, the potential of polluted 
leaves being released again during litter fall, and longer periods of remediation compared to other technologies (Macek et al., 2000). Pi-
lon-Smits (2005) also reiterates the view on the disadvantages of phytoremediation regarding its ability to deal with highly toxic soil and the 
slow process of soil cleaning. Nevertheless, phytoremediation has proved to provide more positive effects for environmental remediation. 
The knowledge and concept from this review helped shape the process and design of this project.

Urban industrial and municipal point source and non-point source discharges from agriculture, logging, and mining are human activities that 
contribute significantly to water pollution (Horrne & Fleming-Singer, 2005). It has been proven that phytoremediation of surface water is an 
environmentally friendly and cost-effective way to eradicate contaminants in water bodies throughout North America and Europe (McIntyre, 
2003). According to Pilon-Smits (2005), sewage and municipal wastewater, agricultural runoff, industrial wastewater, coal pile runoff, land-
fill leachate, mine drainage, and ground water plumes are types of contaminated water that can be treated by phytoremediation. By using 
natural treatment systems, ecological engineering that focuses on sustainable energy sources provides a low-cost substitution for large-
scale cleaning of non-point source contamination. Utilising constructed wetlands as tools for remediation is the leading method of ecological 
engineering (Horne & Fleming-Singer, 2005). Horne and Fleming-Singer (2005) also mention four types of wetlands which are marshes, 
swamps, fens, and bogs. Marshes, which are the main driving force for wetland phytoremediation, are populated by surfacing macrophytes 
such as common reed (Phragmites australis), cattail (Typhasp.), and bulrush (Scirpus sp.). Swamps have large trees that grow at a slow 
rate so they are not really useful in phytoremediation. Mosses, sedges, and grasses inhabit fen areas while bogs are populated with low 
growing plants. Fens and bogs also do not have significant uses in phytoremediation due to their slow growing nature (Horne & Flem-
ing-Singer, 2005). Additionally, Horne and Fleming-Singer (2005) also state that the phytoremediation using wetlands has many benefits 
over conventional treatment. These benefits are: use of solar energy instead of electricity, no requirement for sophisticated containment 
system, suitability of the system for developing countries where there is no adequate infrastructure, longer design life cycle, tolerance to 
shock hydraulic and contaminated loads, and the indirect benefits of being used as green spaces, wildlife habitats, and recreational and 
educational area.

 Besides the advantages mentioned above, Horne and Fleming-Singer (2005) maintain that wetland remediation also has limitations regard-
ing several issues. Firstly, the wetland treatment requires a large land area so it may not be the right choice for large, centralised waste-
water sources such as cities. Secondly, the equilibration period for cool climates could be long with usually two to three growing seasons 
that may fluctuate treatment efficiencies. Thirdly, understanding about the process dynamics of the wetland systems is still vague, resulting 
in imprecise design and operating criteria. Fourthly, exposure to temperature variations, storm, wind, and floods of wetlands as outdoor 
systems makes them prone to variation in performance. Fifthly, as mosquitoes and other insects or pests may breed in the systems, pest 
control is needed. Lastly, in certain places where there is steep topography, the implementation of these systems may be limited. However, 
wetland systems can bring more benefits in terms of ecological and economical sustainability, as phytoremediated wetlands are cheap to 
create and operate.

Phytoremediation of soil and water forms an essential component of this design project as it is about the process of cleaning water in the 
lake and separation of contaminants from the soil. This review serves as a backbone to provide deeper understanding of the phytoremedi-
ation plans that will come up in the design. Please see appendix 2. for phytoremediation species deemed appropriate for the Cambodian 
context.
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2.1.2.   Landfill capping
Landfill management differs in developed and developing countries. In developed countries, landfills are scientifically designed to minimise 
the effect of environmental pollution on the surrounding environment. On the other hand, landfills in developing countries are uncontrolled 
and carried out without any precaution about dealing with gas emissions and leachate generation, which can lead to severe environmental 
degradation (Nagendran, Selvam, Joseph & Chiemchaisri, 2006).

Landfill capping is the most usual practice of remediation due to its largely less expensive nature compared to other technologies and its 
ability to effectively reduce the human ecological risk related to a remediation site (Nagendran et al., 2006). According to Simon and Müller 
(2004), landfill capping is used to block or regulate the penetration of water into landfills, thereby preventing or controlling leachate produc-
tion and also controlling production and emission of landfill gas. Capping also acts as a barrier to stop the wind transport of litter and dust or 
odour into the environment. Nagendran et al. (2006) also reiterate the functions of landfill capping which includes the exposure minimisation 
of the surface of waste, prevention of vertical infiltration of water into wastes that would result in creation of contaminated leachate, waste 
containment while treatment is being processed, gas emission control, and creation of a land surface that can grow vegetation (see figure 
6).

Standard capping systems for landfills can vary according to the types and degrees of harmfulness of waste they are destined for. The 
standard material is compacted clay liner, while plastic geomembrane will be used along the clay layer when capping is for more hazardous 
materials (Simon et al., 2004; Nagendran et al., 2006). In Germany, landfills are classified into four classes from neutral waste to hazardous 
waste. Class 0 is for neutral waste materials, class I and II are for low-contaminated waste, and class III is for hazardous waste. The most 
common types in Germany are class I and II (Simon et al., 2004). Because Cambodia’s environmental law is largely unregulated and there 
is a lack of data, it is not known about the classifications of the landfills and how bad the pollution is for this project’s chosen site.

An increasingly popular landfill capping technique apart from the standard procedure is vegetative capping. The vegetative capping can be 
either a substitute or complement to the low permeability capping layer, known as “raincoat” cover, that is dictated in regulatory standards 
for landfill closure (Licht, Aitchison, Schnabel, English, &Kaempf, 2001). Furthermore, according to Nagendran et al. (2006), a vegetative 
cap is considered to be a long-term, self-sustaining cover of plants flourishing over environmentally risky material. To have a workable veg-
etative capping, selected plant genuses are cultivated in soils of proper depth, water-holding capability, and nutritional quality to reduce the 
amount of water penetration into the waste below (see figure 7). Tree roots and water-holding capability made by leaf drop, root sloughing, 
and soil humus formation will eventually help improve the vegetative cover (Licht et al., 2001). Licht et al. (2001) also mentioned the auxilia-
ry benefits of vegetative capping (other than landfill water management and soil erosion prevention) as the following:

1. Vegetative capping gives operational flexibility after the landfill is closed. It can act, as a biocell, which helps speed up waste sta-
bilization by adding water since water is needed for waste degradation reactions in the conversion of hydrocarbons to biogases.

2. Vegetative capping is capable of transforming waste into soil. Biosolids, lime stabilisation solids, lawn wastes, organic biomass, 
and street sweeping may be top spread between tree rows.

3. Vegetative capping can reduce greenhouse gas. Tree covers will capture atmospheric carbon dioxide with the potential to obtain 
carbon credits.

4. Habitat enhancement: a mixed-species forest eco-systems can be generated as habitat for a diverse wildlife through the inter-
planting of shrubs and trees.

5. Wood production: Wood products can be harvested from the tree covers. However, short-term decline in transpiration following 
tree harvest must be taken into consideration.

6. Aesthetic benefits: Because the tree cap develops into a forest whereas conventional capping develops into grass-cover field, 
vegetative caps may benefit people living in adjacent area. The forest can also be used as a recreation area.

Figure 6.  Example of a cover with several layers (Environmental Pro-
tection Agency, 2012, p. 1)

Figure 7.  Phytocapping diagram (Waste Solutions Australia, n.d.)
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Nagendran et al. (2006) also raised the potential benefits of vegetative capping such as the rapid stabilisation of the waste, the decrease of 
biogas production after 5 to 20 years, and the possibility of earlier access to the site for alternate applications. Despite the above-mentioned 
benefits, vegetative capping also has limitations, such as unsuitability for areas that have abundant rainfall, required maintenance of tree 
cover, possibility of phytotoxicity, pest problems, and decreases in efficiency (Litch et al., 2001; Nagendran et al., 2006).

Vegetative caps could be a better alternative to conventional capping as they are proven to provide more benefits both economically and 
environmentally. Therefore, vegetative caps could be the appropriate method for the landfill in Phnom Penh.

2.2. Economic benefits of Landscape
Landscapes have always been associated with human lives and activities. In terms of the economic benefit that it delivers to societies, few 
scholars would disagree with the fact that plants are important to our everyday lives. Discussions about the economic benefits of landscape 
based on reviews from other experts have given an insightful view for the design of this project. Smardon from State University of New York 
(1988) points out that landscapes or designs with plants have positive effects on real estate values. His study shows that house or property 
buyers tend to pay more money for particular estates that have trees and are close to urban parks and public open space areas. Further-
more, his study also concludes that there is a positive connection between the value and proximity of properties to green belt areas. Cromp-
ton (2001) mentions the proximity principle in his study of approximately 30 cases. He claims that the closer to the park, the higher property 
values were. As a result, higher property taxes can be collected that will provide sufficient funds to pay for park development.

Nowak and Dwyer (2007) also raise the economic benefits of landscape regarding real estate value by pointing out that shopping centres 
will often landscape their immediate areas to serve as a magnet for shoppers, thereby growing the value of business and shopping centres. 
The links between trees and landscapes and increases in property values, tax revenues, income levels, recruitment of buyers, jobs, worker 
productivity, and number of customers; faster real estate turn-over rates; and shorter unoccupied periods in renting have been proven in the 
case of Modesto in California (Killicoat, Puzio, & Stringer, 2002). However it is essential to note that some kinds of parks are more prefera-
ble than others for living close to. Natural areas with woods, hills, ponds, or marshes are much more desirable than large open spaces for 
athletic activities and large social gatherings (Crompton, 2001).

Moreover, landscapes can be used as tools to fuel urban development and attract new investments and growth, which contribute to eco-
nomic development (Crompton, 2001; Killicoat, Puzio, & Stringer, 2002). Reducing energy consumption will save not just the environment 
but also provide economic benefits in terms of cutting spending. The landscapes and trees will help cool down the buildings, especially in 
tropical climates and in summer in cooler climates (Huang, Akbari, Taha, & Rosenfeld, 1987; Killicoat, Puzio, & Stringer, 2002; Nowak & 
Dwyer, 2007). 

Green spaces and parks can also be big ‘players’ in a country’s economy. In the case of Australia, at the end of June 1997, there were 
52,164 separate recreational parks, which covered an area of 3,386,354 hectares and employed 16,646 people and generated AU$470.2 
million in wages (Fam, Mosley, Lopes, Mathieson, Morison, & Connellan, 2008). Fam et al. (2008) also state in the study about the relation-
ship between green spaces and the attraction of skilled workers and firms that in turn helps spur economic growth. Additionally, the tourism 
sector also benefits from public parks and gardens as they act as magnets for tourists to cities. Melbourne’s gardens and parks generated 
AU$15 million in export sales, $1.25 million from organised bus tours, $2.4 million from the Melbourne International Flower Show and $11.6 
million from parks related to the Moomba festival according to a study conducted in 1998 (Fam et al, 2008).

Other than the above-mentioned benefits, parks can have negative effects on property values as well if the parks do not have proper securi-
ty and maintenance, as it can become a liability for adjacent houses rather than an amenity. Congestion, street parking, littering, and van-
dalism could also be factors that exert unfavourable circumstances for property prices (Crompton, 2001; Nowak & Dwyer, 2007).
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Water bodies as parts of landscape also contribute to the increase of real estate value for properties surrounding them. The review of eco-
nomic impacts of water bodies, in particular lakes, are crucial for this project as it provides background information about the correlation 
between lakes and real estate value that can be used as motives to drive the design and as arguments to preserve the lakes. There is no 
shortage of studies that point out the link between proximity to water bodies and higher property value. According to Vicky and Michael 
(2002) in their study on the effect of the view of Lake Erie on housing, there is positive linkage between good views of the lake and higher 
home values. Cho, Bowker and Park (2006) also state that both the size of lake frontage and lake proximity raise the prices of real estate. 
They make the claim based on a common finding from several studies by many scholars regarding the value of selected water resources 
such as lakes and reservoirs on the adjacent property values. Jim and Chen (2006) express that water bodies can deliver amenities and 
services, which essentially contribute to the quality of life in the city. In their study about residential development in Guangzhou, China, they 
point out the effect of proximity of water bodies on housing price. The study shows that premiums are paid by willing house buyers who 
prefer convenient access to water bodies that are located within 500m of their residences. The importance of lakes in terms of economic 
benefits is generally clear. My research project aims to raise awareness of protecting lakes that Phnom Penh currently have by using them 
for amenity, real estate value boost, and flood mitigation.

In summary, landscapes deliver tremendous economic benefits to people, provided that they are designed and managed effectively and 
carefully so the undesirable and criminal activities can be minimised. This review provided comprehensive information regarding the eco-

nomic benefits of landscape, which has helped shape the design strategies of this project.

2.3. Social inclusion

Cities are where people from different classes of society live together. Achieving social harmony is one of the main goals of urban designers 
and landscape architects in designing cities. Talen (2006) implies that social inclusion must be taken into consideration in order to realise 
the ideas of people living harmoniously together in the cities. The social inclusion concepts that will be discussed here fall under the aspect 
of gaining community participation and voice in designing their own neighbourhoods and mixed-use developments with social housing that 
deliver housing affordability and answer the immediate needs for housing solution. The concepts serve as a background to get an under-
standing of the community participation and mixed-use development with integrated social housing that is one of three main aspects that 
this project involves: environmental, economic, and social benefits.

Two main concepts of mixed-use development and community participation are derived from the principles of New Urbanism, an urban 
design movement that occurred in the United States in the early 1980s that includes walkability, connectivity, mixed-use and diversity, mixed 
housing, quality architecture and urban design, traditional neighbourhood structure, increased density, smart transportation, sustainability, 
and quality of life (Gleeson, 2006; Lehmann, 2010). 

Edelman (2009) suggests that community participation in the design process is essentially related to the strategies of New Urbanism, 
even though many urban design projects in the United States are led by private developers. He also mentions that surrounding community 
members can actively participate in the design by offering suggestions and changes to the draft design plan made by developers, urban 
designers, and architects. The gathering to give suggestions on the design drafts can be achieved through an intensive workshop. Gabe, 
Trowsdale and Vale (2009) also raised the need of social inclusion in terms of maximising community participation and generating opportu-
nities for all parts of society to live on-site in their neighbourhood sustainability framework for a mixed-use development of 2000 residential 
houses along with business buildings, schools, and industry.

According to Brown and Cropper (2001), New Urbanists advocate for mixed-use housing and development that bring together the old and 
young, homes and jobs, rich and poor, and owners and renters. They argue that the consolidation provides social inclusion and as a result, 
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minimises the ecological and financial costs of automobile dependence. Brown and Cropper (2001) also refer to the New Urbanism Charter 
that calls for a wide range of housing types and price levels to suit everyone regardless of their age, race, and income. New Urbanists also 
campaigned for the mixing of commercial and residential buildings (Brown & Cropper, 2001).

An urban design conceptual model called Green Urbanism that arose in the 1990s and emphasises zero emission and zero waste also 
has a principle about communities and mixed-use programs (Lehmann, 2010). According to Lehmann (2010), Green Urbanism has special 
concerns for affordable housing, mixed-use developments, and a healthy community. The concept considers mixed-use as a mechanism 
to provide more social inclusion and sustainability through maximising the number of possible uses. Furthermore, it advocates a mixed-use 
neighbourhood that can deliver inexpensive housing for the poor and rich to live together harmoniously. Mixed-use developments can also 
help reduce traffic as housing and work are in the same area. More importantly, the principle recommends that private developments should 
comprise 40 to 50 per cent of social housing and incorporate it along with private housing (Lehmann, 2010). It could be good to have more 
social housing integrated with private housing because this will increase the diversity of the community. However, this recommendation may 
not be applicable to every site considering social and cultural contexts that differ from country to country.

The idea of having mixed-use development and social housing together could be appropriate in the buffer zone as they may help bridge the 
social gap and provide social harmony and inclusion. 

2.4. Liveability and greenery integration in Landscape

Liveability: “Suitability for habitation; capacity to offer comfortable living” (Oxford English Dictionary, 2009).

While there are other definitions of liveability, it is apparent that the majority of scholars in the field of Landscape Architecture have a unified 
voice on the essential contribution of green spaces to liveability in the city spaces. Chiesura (2004) stated that urban parks and open green 
spaces play an important role in the achievement of quality of life in our rapidly urbanised world. It is pointed out that the living system of 
urban green space is a major factor leading to liveability of urban areas as it gives a soft and protected setting for the buildings (Azwar & 
Ghani, 2009). Furthermore, Tan (2012) claimed that urban green spaces have multiple impacts on the social, environmental, and economic 
welfare of city dwellers and the well-being of these three aspects is vital to the creation of a liveable city. The author adds that planning and 
directives are needed to make sure that the above-mentioned three aspects are working well. According to Tan (2012), “liveability is defined 
as the suitability to live in a place and is often associated with the city’s environmental quality, health, and quality of life” (p. 262).

Urban greenery consists of every part of a city that is covered in vegetation. It is also called the “Green infrastructure” (Gairola & Noresah, 
2010). “It includes horticultural parks, streetscapes, green areas, open spaces, as well as forests and other natural habitats of urban biodi-
versity, such as riverine and coastal parks” (Tan, 2012, p. 263). Chiesura (2004) commented that urban parks and its components do not 
just make an environmental contribution but also deliver social and psychological services that form an integral part for the liveability of 
cities and the welfare of their inhabitants. The negative effect on mental well-being and increase in stress levels due to the lack of green 
spaces was reported in UN-HABITAT’s State of the world’s cities 2008/2009 (UN-HABITAT, 2008). This shows the vital role of urban green-
ery as a form of urban open space in the way that it does not only improve environmental condition but also helps economy, people’s physi-
cal and mental health, social cohesion and community building (Tan, 2012). According to UN-HABITAT (2008), urban greenery is part of the 
development strategies that should be included in urban planning processes rather than being inserted at the end.

There are a number of reasons why Green Urbanism tends to work in the context of Asia. According to Newman and Matan (2013), firstly, 
Asia has growth demands that are governing global urban demographics. The population growth can generate the need for new efficien-
cies, new ways of creating urban housing and infrastructure, and new ways of doing business. The need for infrastructure management will 
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produce great opportunities to design, fund, and manage infrastructure according to sustainability, accessibility, eco-efficiency, and social 
inclusion principles. Secondly, speedy processes of change in Asian cities show that switch to green urbanism can be achieved quickly. 
Shanghai and Singapore are good examples of how rapid processes of change work in Asia. Thirdly, Asian cities are highly community-ori-
ented culturally. The ideas about sustainability can be passed on and make way for a robust political initiative for Green urbanism. People 
are eager to back environmental sustainability principles.

In Southeast Asian cities, the amount of green/public space per capita is relatively low compared to other cities of the same size around the 
world, according to Douglass et al. (2008). In a study by Tan (2012), four Southeast Asian cities namely Singapore, Kuala Lumpur, Bang-
kok, and Jakarta were chosen for investigation. Singapore is a city that maintains a high level of urban greenery due to the vision of the late 
Singaporean first Prime Minister Lee Kuan Yew. The vision to transform the “Garden City” into the “City in the garden” and the strong belief 
in the value of urban green spaces have pushed Singapore to the status of the most liveable Asian city in the 2010 Mercer Quality of Living 
Survey (Tan, 2012). On the other hand, Kuala Lumpur does not perform very well in terms of increasing urban greenery for the city. While 
there has been an increase in green spaces, not all of them are accessible to the public as they are private golf courses and agricultural 
lands. There has been even a steady decline in the public open space in the city centre because of conversions of land use. Bangkok and 
Jakarta are the worst cities in the study in terms of the amount of urban greenery, according to Tan (2012). He also noted that the rapid loss 
of green spaces in the two cities has a major effect on the quality of life in these cities.

Phnom Penh, Cambodia, is suffering from the lack of urban green spaces as well. The current developments are driven by profit only, with 
little consideration for green spaces and liveability. The chosen site will create opportunities in this project to deliver alternative design ap-
proaches that give priority to public green spaces and liveability.
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2.5. Design precedents

Five categories of case studies have been chosen because of their relevance to areas of exploration and 
the research question.

Sites that have undergone environmental remediation are of interest because this research project deals 
significantly with the cleaning of water and landfill reclamation. In particular, the selected sites are public 
parks designed to reverse environmental and ecological pollution done to the original sites. This project 
has explored and investigated three well-known sites located in different parts of the world to gain a deep 
understanding of the strategies and techniques employed in remediation. Those sites are: Shanghai 
Houtan Park, Fresh Kills Park, and Sydney Olympic Park.

The second group of case studies are sites that spurred economic benefits. As economic benefits form a 
major component in this research, it is essential to look into projects that generate economic interests to 
be informed about how the design and other factors make them successful projects. Those projects are 
Central Park in New York and Gardens by the Bay in Singapore.

The third group of case studies are sites that bred social inclusion. Another major component of this 
project investigation relates to how it deals with social inclusiveness of people living around the site. The 
Tan Hoa Lo Gom canal improvement project in Ho Chi Minh City in Vietnam is highly relevant as Vietnam 
is a neighbouring country that has similar context to Cambodia in terms of the low level of collaboration 
and mistrust amongst community and government. Another case study chosen is social housing, Munic-
ipal Apartments, in Phnom Penh in the 1960s that involved the Cambodian government’s policy towards 
providing public housing for people with low and medium income.

The fourth group are sites related to greenery integration. Greenery is considered as a main feature of 
this design project. School of Art, Design, and Media at Nanyang Technological University in Singapore 
was chosen to study because of its green roof feature that attempts to mimic green open space. Anoth-
er case is the Jasmax Studio in Auckland, with its green wall that could be applied to the design of the 
mixed-use development at the buffer zone.

The last is a lone case study about a temporary park named Havemeyer Park in Brooklyn, New York. It 
was turned into mixed-use development after just one year’s use as a park. 

Sites that underwent environmental remediation
1. Shanghai Houtan Park by Turenscape, completed 2010
A generative living landscape on the Huangpu riverfront, Shanghai Houtan Park, measuring about 14 
hectares, which was reclaimed from a former industrial brownfield. The major components of the park, 
including constructed wetland, ecological flood control, reclaimed industrial remnants and urban farming, 
form a revitalizing design strategy that attempts to clean polluted water and give new life to the degrad-
ed waterfront in an aesthetically pleasing way (see figure 8). The park was designed with the intention 
of hosting an Expo event, such as the Green Shanghai Expo, which accommodated a large number of Figure 8.  Shanghai Houtan Park by Turenscape (“Homedsgn”, 2011)
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visitors, showing them green technologies of treating water for non-potable use. It was a unique space 
that made the Expo an unforgettable event and successfully transitioned into a permanent public park 
after the event. Three design strategies including constructed wetland and regenerative design, memory 
and prophecy from the industrial site, and path networks were thoroughly implemented to deliver a living 
landscape that serves the objectives of design. The strategies employed at the park have become a role 
model for the design of other landscape projects (“Shanghai Houtan Park,” n.d.). Houtan Park stands as 
proof that a living system can deliver a variety of services for society and nature as well as new ecologi-

cal water treatment and flood control mechanism.

2. Freshkills Park by Field Operations, unveiled 2006
At almost 3times the size of Central Park, Freshkills Park will be the largest park built in New York City in 
over 100 years (see figure 9). The site was opened as a landfill in 1948. Initially, the landfill was sched-
uled to be closed in December 2001 but was delayed until Spring 2002 because of the need to dispose 
of debris after the attack on the World Trade Centre on September 11th 2001. Developed on the world’s 
largest landfill, this tremendous park at the size of 890 hectares will have a wide range of public open 
space and facilities including playgrounds, sport fields, kayak ramps, horse riding trails, art installations 
and more. Actually, only 45% of the area was the former landfill. The remaining 55% is made up of wet-
land, creeks and tidal flats, open meadows and woodland. The project will mark the transition of an once 
industrial site to one that has new cultural, programmatic, and environmental uses.

The park is slated to be opened in phases up till 2036, with the implementation of the design to be carried 
out in three ten-year phases (The City of New York, 2006). Based on a Lifescape concept by James Cor-
ner’s Field Operation, the design calls for an ecological process of environmental reclamation and renew-
al on a vast scale, recovering not only the health and biodiversity of ecosystems across the site, but also 
the spirit and imagination of people who will use the new park.

The research findings of this design precedent form the backbone of my project, especially with regards 
to the strategies and techniques employed to deal with a former landfill and the phasing of the project.

3. Sydney Olympic Park
Sydney Olympic Park, the sporting arena used during the2000 Olympics and Paralympics was a 

former landfill contaminated with different kinds of waste like petroleum waste, unexploded ordnance, 
potential acid sulphate soils, illegally dumped waste along the waterways, dredged sediments, munici-
pal waste, industrial waste (including rubble, power station fly ash, gasworks waste and asbestos) and 
contamination from site activities (burning pits and chemical leaks).  By 1988, 9 million cubic metres of 
wastes were estimated to have spread over 400 hectares of the 760-hectare site. The remediation pro-
cess implemented from 1992 to 2001 was the largest project of its kind in Australia and is one of the most 
significant environmental legacies of the 2000 Olympic Games (see figure 10). The type and location of 
the waste and local hydrological and soil conditions called for different remedial actions. Most of the bur-
ied waste was transferred to the designated waste containment mounds. Then the areas were covered, 
landscaped and made into parkland. To prevent leachate from entering the environment, leachate collec-
tion and transfer systems were constructed. The leachate captured is tested and if contaminated, it will 

Figure 9.  Freshkills Park (“Field Operations”, n.d.)

Figure 10.  Sydney Olympic Park Site Remediation (“THIESS”, n.d.)
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be pumped to waste treatment plant while the non-contaminated may be used for watering grassed areas 
of the site (Beder, 1993).

The remediation of the site serves as a highly pertinent precedent for my investigation as it gives insights 
into the process and management of environmental cleaning. 

Sites that spurred economic benefits
1.Central Park, Manhattan, America; by Frederick Law Olmsted 
and Calvert Vaux, opened in 1876
Officially opened in 1876, Central Park is regarded as one of the greatest successes in constructed urban 
landscaping (“Central Park, Manhattan Island,” n.d.). One of the most famous urban parks on the globe, 
Central Park is the first public park built in America (see figure 11). Located in the middle of bustling 
Manhattan, the park has many features and facilities catering to all interest of visitors (“Central Park,” 
n.d.). I will not discuss the feature and the design of the park in detail as this precedent was chosen to 
study how parks affect their surrounding real estate values. From 1856 to 1873, Frederick Law Olmsted 
conducted a study of how parks increased property values by observing the value of real estate located 
near Central Park in order to justify the $13 million spent on its construction. The result showed that over 
the period of 17 years there was a $209 million increase in the value of the surrounding properties (“How 
cities use parks for economic development,” 2002). The positive correlation between parks and property 
values was felt as early as the 19th century. The impact of parks is shown by Olmsted’s finding. However, 
he is not alone in suggesting this. His findings have been reiterated through numerous studies over the 

last 20 years in cities across America (“How cities use parks for economic development,” 2002).

2. Gardens by the Bay, Singapore; by Grant Associates, opened 
in 2011
Gardens by the Bay is the latest successful attempt by Singapore to support its long-term vision of cre-
ating a City in a Garden (see figure 12). The Gardens promote Singapore as the premier tropical Garden 
City to live and work in. To obtain world-class design ideas for the park, an international master plan com-
petition was conducted in 2006, which attracted more than 70 entries from 24 countries. Grant Associ-
ates, based in UK, won the competition (“History of Gardens by the Bay”, n.d.). The design of the conser-
vatories which are parts of the big garden calls for energy saving and sustainability. However, the design 
will not be discussed in detail as this precedent, like Central Park, was studied in terms of the economic 
impact of the park in attracting visitors and highly skilled workers to Singapore. According to Garden by 
the Bays’ annual report (2014), as of March 31st 2014, the park received over 8.8million visitors since it 
was opened in 2011. Even though it did not state how many visitors are foreigners, it can be assumed 
that there is a significant number of visitors from abroad, which then translates into tourism receipts for 
the Singapore economy. Also, by promoting itself from a garden city to a City in a Garden, Singapore 
realises the potential of greenery and parks to attract highly skilled foreign workers to boost the economy 
(Tan, 2012). Gardens by the Bay is just a part of the whole campaign of portraying a favourable image of 
the city state.

Figure 11.  Central Park New York. (“GO-GRAFIX”, 2015)

Figure 12.  Gardens by the Bay. (“Bosch IP for Singapore’s Gardens by the Bay”, 2014)
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Sites that bred social inclusiveness

1. Tan Hoa Lo Gom Canal Improvement Project, Ho Chi Minh City, 
Vietnam; completed in 2006–Unexpected social impact of an in-
frastructure project
The 20 million euros project was funded by Belgian Development Agency between 1998 and 2006 
(Belgian Development Agency, 2014). The area was flood-prone and densely populated. This project 
is significant for my research as it involves not just physical infrastructure but also social inclusion and 
community involvement in the project. Also, in Cambodia, there is a comparable level of mistrust between 
government and residents. Hence, if this project is successfully completed, there is a potential to mend 
this relationship.

The key points of this project includes its innovative nature focusing on different components in a limited 
area rather than investing in one infrastructure component over the entire city, a sustainable approach on 
a mechanism to fund the operation and maintenance of buildings produced by the social housing project 
for the first time in Vietnam, capacity development and institutional strengthening amongst people in the 
community, I improvement in interaction and relationships between residents and local authorities and 
increase of people’s living standards through resettlement programmes.

This project involves urban upgrading (concrete alleys, public lighting, provision of drinking water and 
sewage), social housing, and solid waste and wastewater treatment collection systems.

Urban upgrading:

1 hectare of urban area of the site suffers severe flooding at least five times a year. The project helped to 
provide drainage systems, alley pavements, street lighting, and water and electricity. Low interest loans 
to upgrade houses and incentive grants to offset the cost of installing electricity and water metres were 
provided.

Social Housing:

To ease water flow, prevent flooding and facilitate water transportation, there was a need to reshape 300 
metres of the canal, which meant many households had to relocate (see figure 14). The residents had 
options of buying apartments in situ, acquiring a plot of land 8km away, or financial compensation. The 
apartments were three-storey blocks designed in consultation with future users (see figure 13) (Belgian 
Development Agency, 2014).

Wastewater collection:

A 30-hectare, aerated lagoon wastewater treatment plant with the capacity to treat water for 120,000 
inhabitants was built (Belgian Development Agency, 2014).

The impact of the project can be significantly seen many years after the initial project finished. Low-cost 
housings look better in time because residents keep upgrading them as they become wealthier. The 

Figure 14.  Densely populated informal settlements along the Tan Hoa Lo Gom canal in Ho Chi Minh City 
(before the project started(Belgian Development Agency, 2014)

Figure 13.  New three-storey apartment buildings were designed in consultation with future users (Bel-
gian Development Agency, 2014)
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residents said that their health had improved because of the new environment. Because of the positive 
experience, the World Bank is able to convince local authorities to approve other projects using a similar 
approach. Amongst other notable improvements, the three-storey apartments were the most successful 
resettlement scheme, with only 13% of the original inhabitants moved out, compared to almost 90% in 
other relocation schemes. The main reason for leaving was because tenants could not afford to repay the 
loans. As a result of improvement, the value of apartments has risen over time.

2. Social Housing in Phnom Penh, Cambodia; completed in 1963
During the late 1950s and 60s, Phnom Penh experienced an enormous transformation at a rapid pace 
under King Sihanouk’s vision and leadership with mushrooming of new infrastructure and buildings.  In 
the meantime, from 1953 to 1970, the population of Phnom Penh increased threefold from 370,000 to 
1,000,000, which made housing solutions an immediate need (Ross & Collins, 2006).

King Sihanouk announced in a speech addressed to the Phnom Penh governor, Tep Phan, in 1961:

Finally, our capital must deal with the problem of urban population… We 
must begin the construction of low-cost apartment buildings that can be 
rented or sold to average and small-income families. This will no doubt take 
some time and requires progressive planning and investment (as cited in 
Ross & Collins, 2006, p. 16).

The White building project (originally known as the Municipal Apartments), a part of Bassac River 
Front cultural complex, was a response to this housing need (see figures 15 & 16). With 468 units, 
the White building was co-designed by Cambodian architect Lu Ban Hap and Russian architect 
Vladimir Bodiansky and was the very first attempt to provide a multi-storey modern urban lifestyle 
to lower and middle class Cambodians (Ross & Collins, 2006).

Vann Molyvann, the first Cambodian architect who was educated in France under Le Corbusier, man-
aged the Bassac River Front cultural complex design and implementation work (Ross & Collins, 2006). 
Vann’s modern sensibility was very much inspired by his late teacher. Le Corbusier’s utopian project, Ville 
Radieuse, was the source of inspiration for the Bassac River Front cultural complex, which was built on 
reclaimed land with the adaptation of apartment blocks surrounded by gardens, communal spaces, and 
parking areas (Daravuth & Muan, 2001).

The project does share some similarities with the project being proposed in this paper, including proxim-
ity to water, land reclamation, social housing, and liveability. It was a highly successful project; however, 
because of the decades of conflict from 1970 to 1998, the concept of social housing has been forgotten 
by the country. Nevertheless, I believe that it is still applicable in Cambodia’s current situation that sees 
real estate prices dramatically increasing over time. Interestingly, the government, through the Ministry 
of Land Management, Urban Planning and Construction, is also conducting feasibility studies on building 
social housing for people with low and medium incomes. They are now in the process of collecting data 

and it is hoped that the first social housing will be built in 2017 or 2018 (Siv, 2015).

Figure 15.   Aerial view of Municipal Apartments (Dullin,1964)

Figure 16.   Municipal Apartments or the White Building, circa 1963 (National Archives of Cambodia and 
Charles Mayer Collection,1963)
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Sites related to greenery integration

1 School of Art, Design and Media of Nanyang Technological Uni-
versity in Singapore by CPG Consultants,; completed 2006
Based on Kenzo Tange’s master plan for Nanyang Technological University in 1993, the current site 
of School of Art, Design and Media was designated as an open space. However, due to scarcity of the 
university’s land and the need for a permanent home for the newly established school, the site was de-
veloped with the idea of environmentally friendly “non-building building” as CPG director Hoong Bee Lok 
called it. So the concept was to build on the central green space without losing it.

The most distinctive feature of the building is its swooping green roofs (see figure 17). They help prevent 
the loss of green space by providing the grass field on the top which is accessible through stairs along 
the edge. The grass also absorbs Singapore’s intense sunlight, hence, cooling down the building. In ad-
dition to reducing heat gain and slowing runoff during frequent torrential rain, the roofs are irrigated using 
rainwater from storage tanks that help moisturise the grass against the scorching sun. It is a challenge to 
design a grass field system for a local tropical climate. A good knowledge of grass growth and a zero-er-
ror installation of irrigation and water drainage are essential (Chen, 2009).

This design precedent stands as a proof that greenery integration in form of green roofs can be used to 
induce the feeling of having green environments instead of just having the buildings.

2. Jasmax Studio in Auckland by Jasmax; completed 2009
The studio is located between Parnell and the city centre of Auckland. The spatial arrangement of the 
studio will not be discussed here as this case study was chosen to understand the green façade of the 
building. The green hedge along the edge of Eglon street is an attempt to connect the green wall with the 
green space of nearby Fraser Park. A planter that runs along Eglon street houses Three Kings vines that 
climb through stainless steel tension stays all over the building façade (see figure 18). This vertical gar-
den acts as visual amenity, helps reduce the “heat island effect” on urban environments, and improves air 
quality (Jordana, 2009).

The method of planting is more economical and requires less maintenance compared to other forms of 
vertical planting like living wall. Therefore, it could be useful to apply on buildings in this design research 

project in terms of greenery integration.

Site concerning temporary park

Havemeyer Park in Brooklyn, New York, by Bobby Redd, Ride 
Brooklyn and Dellavalle Designs, completed July 2013
Built on a former vacant ot of about 0.5 hectare, Havemeyer Park was a temporary park for a year be-
fore it was demolished to make way for other developments. It featured a bike course, an urban farm, a 

Figure 17.   The School of Art, Design, and Media at NTU (“TODAY ONLINE”, 2015)

 Figure 18.   Jasmax Green Wall
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reading room, and green space. The park also had a variety of seasonal programmes such as kids days, 
yoga classes, and hand-on urban farming classes.

Two Trees, the company who owns the plot, decided to make it available for public use before the con-
struction of new affordable residential property kicked off a year later. The site was divided into eastern 
and western parts with a wide range of uses. The eastern part housed grass field for relaxing and for ac-
tive use by children of all ages. An open-air library was also a part of the park. The portion also had com-
munity farms that had workshops and farming lessons. Meanwhile, the western side hosted the Brooklyn 
bike park that had bikes for rent and was catered to users of different riding skill levels (see figure 19). 
The park also featured rain gardens that had plant life and insects from grasses, wildflowers, and trees to 
butterflies and birds (“Havemeyer Park, Brooklyn Bike Park opens to public this weekend”, 2013).

The interim park serves as an example how an empty plot can be designed to have temporary uses be-
fore other developments take place.

2.6. Summary
The above-mentioned precedents have accentuated clear themes about the design process and useful 
techniques that help in formulating the strategies for the site. Environmental, economic, and social as-
pects and benefits, along with greenery integration techniques and temporary site uses of park, were the 
key themes articulated in the case studies. These themes serve as a solid foundation for the understand-
ing of the site, which make it possible to combine many other design components which are unique to 
Cambodia.

The work of Turenscape in Shanghai Houtan Park and Field Operation in FreshKills highlight the signif-
icance of environmental remediation for a polluted site. The precedents stand as evidence that environ-
mentally degraded sites can still be reinvigorated into sites which are rich in biodiversity and serve public 
interest. The study of Central Park and Gardens by the Bay provided insights into how parks and recre-
ational areas are designed and used to boost economic growth in terms of real estate values, tourism, 
and attracting highly skilled workers. Social inclusion forms a pillar of the design and implementation of 
Tan Hoa Lo Gom canal improvement project in Ho Chi Minh city and social housing in Phnom Penh in the 
1960s, which could prove vital again in today’s context. Greenery integration techniques in the design of 
green roofs at School of Art, Design, and Media at Nanyang Technological University and green façade 
of Jasmax Studio in Auckland give insights on the importance of greenery on liveability and the design of 
this project. The case study of Havemeyer park in Brooklyn provides understanding about how temporary 
installation of parks could work before other developments take place.

The effective uses of a combination of these strategies could help tackle the problems of the site and 
hopefully set examples for other development projects that are happening and will happen in Phnom 
Penh, Cambodia.

Figure 19.   Havemeyer Temporary Park (“CITY LAB”, 2013)
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3.1. Context analysis
3.1.1. Wider geographical con-
text
Cambodia is located in Southeast Asia, with a total area of 181,035 
square kilometres. It is bordered to the west and north by Thailand, 
to the east by Vietnam, to the north by Laos, and to the South by 
the Gulf of Thailand (see figure 20). The low lying Central Plain that 
consists of the Tonle Sap basin, the lower Mekong River flood-plains 
and the Bassac River plain, encircled by mountain ranges to the 
north, east, in the south-west and south, are the main geographical 
features of the country. The capital, Phnom Penh, sits on the con-
fluence of four rivers: Upper Mekong, Lower Mekong, Tonle Sap, 
and Bassac river (see figure 21). The city is largely flat and located 
on the flood plain area. It is built on reclaimed marshland with many 
lakes still dotting the landscape. Even though Phnom Penh is at 
11.89 metres above the river level, monsoon season flooding is a 
major risk and the rivers sometimes overflow their banks (“Land & 
Resource”, 2009).

3.1.2. Location
The site, which comprises a landfill, a lake, and a buffer between the 
two, is located in the southwestern part of Phnom Penh, about five 
kilometres from the city centre (see figure 22). The landfill’s name is 
Stung Meanchey, based on the name of the suburb it is situated in. 
The lake is called Boeung Tompun (Boeung means lake in Khmer 
language). Concurrently, the buffer zone is the area between the 
landfill and the lake. It has been included in the project as it is the 
only area that is partly occupied in the vicinity and has a strategic 
location to connect the landfill and lake. In addition, this buffer area 
has the potential to be turned into mixed-use development. The area 
sizes of the landfill, lake and buffer are at 13.5, 37.8, 9.2 hectares 
respectively, according to measurements provided by Google earth. 
The site has connection with other parts of the city via main arterial 
road and it is not far from other major important nodes (see figures 
23, 24,25 & 26).Figure 20.   Cambodia’s location (“Bayon Pearnik Magazine”, 2015)
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Figure 21. Locator map of Phnom Penh (“Wikimedia Commons”, 2010)
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Figure 22.   Site location within Phnom Penh
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Figure 23.   Arterial road connection
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Figure 24.   Contextual connection
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Figure 25.   Important nodes connection
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Figure 26.   Distance to important nodes
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3.1.3. History
Landfill: Stung Meanchey is a former city dumpsite of roughly 
13.5 hectares in size, which served the city for around 40 years. In 
2009, the dump was closed down as it was becoming too large for 
its location, only a few kilometres from the city. The stench of rotting 
garbage could be smelt from far away (“Stun Meanchey Garbage 
dump”, n.d.). It has potential to be reclaimed and converted into an 
open and green space for the city. The area surrounding the landfill 
used to be a rural part of the city and was used for some agrarian 
activities such as vegetable farms and orchards. The area also used 
to supply fodder for the livestock around it. These days, however, 
only a few plots of vegetables remain in the area. The landfill has 
connections with the neighbouring areas via a main access that also 
links it to the airports and other major areas of the city. Therefore, 
the future park has the potential of providing a spectacular gateway 
to the proposed developments (see figures 27 & 28 for comparison 
of satellite images).

Lake: Considering the lack of written documents about the lake, 
it is difficult to trace its history. It is just known that Phnom Penh was 
built almost entirely on reclaimed marshland (Osborne, 2008) and 
that Boeung Tompun is one of the natural lakes that dot the city’s 
landscape. It has been used for years by people to grow aquatic 
plants, which can be used as vegetables, such as the water con-
volvulus (see figures 29 & 30 for comparison of satellite images). 
Lakes have been proved to minimise the flooding from stormwater in 
Phnom Penh where the average annual rain ranges from 1400mm 
to 2000mm (Japan International Cooperation Agency,n.d.). The 
reclamation of Boeung Kak in 2009 one of the biggest natural lakes 
in the city, resulted in the most severe flooding that in Phnom Penh’s 
history (Pred & Bugalski, 2009). However, water bodies are histor-
ically and culturally associated with public open spaces in the city, 
as can be seen from the few public spaces still in use. Therefore, 
Boeung Tompun should be preserved so that it can serve the city in 
terms of flood mitigation and amenity value.

Buffer: Sandwiched between the landfill and lake, the area was 
largely unoccupied in the early 2000s, according to the Google earth 
image (see figure 31 & 32 for comparison of satellite images). Since 
then, because of rapid urbanization and population growth, people 
have established houses in the area despite the potential health 

Figure 27.   Landfill in year 2000

Figure 29.   Lake in year 2000

Figure 31.   Buffer in year 2000 Figure 32.   Buffer in year 2015

Figure 30.   Lake in year 2015

Figure 28.   Landfill in year 2015
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hazard from the adjacent landfill. The buffer zone will act as the cat-
alyst and source of income generation to finance the whole project. 

3.1.4. Infrastructure
Generally, infrastructure in the area is rather underdeveloped com-
pared to other parts of the city. However, clean water and electricity 
provision are increasingly available to households. Most road are 
paved but still without street lighting (see figure 33). It has a strategic 
location within Phnom Penh with connection to the airport and other 
important parts of the city via main arterial roads. The area has high 
potential to be developed into a more liveable part of the city. Cur-
rently, because of underdevelopment and lack of proper planning, 
the area has a high crime rate.

3.1.5. Social and cultural con-
texts
Demographic profile
Given the lack of detailed data, acquiring an accurate image of peo-
ple living in the area is a challenge. However, the following assump-
tions are made based on data found on Phnom Penh Municipality’s 
website (“20 Communes Data”, 1998) and Cambodian population 
census data conducted in 2008 (National Institute of Statistics, 
2008). The study area only comprises 1.2% of the total area of the 
district it is located in with a population density is 4516 persons/km2..
The median age of the population is 28.8 years.

Residential and community infrastructure
The area is mostly medium density with low rise and some medium 
rise households. Currently, new development is comprised of medi-
um and high density. There are a few schools in the area (see figure 
36). A big public hospital can be easily reached from the site (see 
figure 34). There is also few Buddhist temples in the area (see figure 
35). Some semi-agricultural sites still remain around the area with 
some vegetable gardens. Urban fabric of the area is characterized 
by absence of planning.

Figure 33.   Road in the area, poorly lit at night Figure 34.   Public hospital

Figure 35.   Buddhist temple Figure 36.   School (Source: Googe street view)
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3.2. Site observation and experience analysis
Working with aerial images of the site is an important part of this research as they help to bring more understanding to the wider context of 
the area. However, Landscape Architecture is associated with placemaking and one of the concepts behind placemaking is to experience 
the site in a full manner to get a sense of place. Therefore, it is essential to walk through the site, which was exactly what I did. As part of 
this research, I personally took photographs of the site, while observing the everyday lives, activities, movement, and situation around the 
site.

The experience of physically moving through the place at a slow pace forms a valuable part of this research as it helps me to look into and 
see what makes the site in a way that I will not be able to get through aerial images. Understanding the space and surrounding environment 
enables me to brew the ideas and strategies to deal with the site without losing or spoiling its authentic nature.

As trained people in the field of Landscape Architecture, we tend to see sites differently from most other people. Nevertheless, it is import-
ant to keep in mind that we are designing a place for people who are not professionally trained in the field. We must see space from their 
perspectives as well. As a result, it can be tricky to design a space for everyone.

3.2.1. Analysis of the landfill
The landfill is an open dumpsite without any proper method to contain leachate and spillout. Consequently, land belonging to people adja-
cent to the landfill have been encroached on by massive amounts of garbage. The tip was closed down in 2009 after it became too big for 
its location. The odour is affecting the city because of wind direction (see figure 37).

There is one main access from the northwest to the landfill that was used by trucks to offload garbage. This has the potential to be the pri-
mary arterial access to the developments as it has a close proximity to the airport and other major networks. However, it is also accessible 
from two other entrances on the northern and southern parts. During my visit, I approached it from the southern entrance. The height of the 
landfill is higher than five metres, as it was used for almost 40 years, including the time when Phnom Penh was evacuated for almost four 
years during the Khmer Rouge regime from 1975 to 1979. It induced the feeling of climbing up a dwarf hill.

The encounter was not pleasant even though I visited the site six years after trucks stopped dumping rubbish. The garbage was unstable 
even with human weight as I could feel it compacting with every step. It was unpleasantly dusty and smoky, a result of human fires or natu-
ral fires during the dry season. There was no presence of humans and animals except a brief stop by some birds. Vegetation was struggling 
to survive based on nutrients from degrading organic rubbish, but at the same time absorbing a wide range of toxins that comes with the 
garbage since Phnom Penh has no effective recycling system and all kinds of unimaginable garbage goes directly to the landfill.

In an effort to mitigate the nasty third party costs of the landfill from surrounding households, Japan International Cooperation Agency had 
worked on some measures such as leachate control and methane exhaustion pipe (see figure 38). There was also news of a company 
wanting to harvest the gas to produce electricity but it was not clear why this did not proceed (Mom, 2009).

Clearly, the landfill can be seen to be divided into 3 mounds with minor differences in height. The highest one is the southwestern mound 
followed by the northwestern and northeastern ones. The terrain is largely flat, so with engineered capping, the mounds would look like an 
artificial plateau (see figure 39).

As I stood on the top of the mounds, the skyline of the city can be seen as a foggy background. If the project of reclaiming the landfill to 
make it into a public park succeeds, it will be one of the best green spaces for the city where people can relax in after work. It will feel like 
an oasis in the middle of the city when it is finished in the next 15 to 20 years while high-rise buildings surround the area as the city grows.

Figure 37.   Landfill and the city skyline

Figure 38.   Methane exhaustion pipes

Figure 39.   Landfill height
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3.2.2. Analysis of the lake and water edge
From the aerial image, it is evident that the lake is divided into 2 parts: East and West. A sewage canal runs through it from North to South. 
Based on Google Earth measurements, the lake has a combination area of 37.8 hectares.

Through investigation and the on-site visit, the lake is partially drying up and getting shallower in part due to sediment runoff and encroach-
ment from people. Some locals have illegally reclaimed the edge for real estate speculation. The access to the edge of the water is pretty 
limited, given the establishment of housing. However, at some locations, the sense of the vastness of the lake could still be felt, especially 
on its southern side.

People from the area have been using the lake to grow aquatic plants like lotus and water convolvulus (see figures 40 & 41). Given the 
lack of data, it is almost impossible to tell how badly polluted the lake is. However, the visual image of the lake’s black and grey water is 
sufficient to tell the right tale. Furthermore, the sewage canal that runs through it was even more badly polluted as it carries all the sewage 
water produced by households upstream and to the surrounding areas (see figure 42). Even though the sewage canal has no direct contact 
with the lake, it does contribute to the pollution of the lake through overflowing when there is heavy rain upstream and around the areas. 
The water of the lake is made worse by other combining factors such as unsanitary building of toilets on the lake by some households, 
sediment runoff, and garbage dumping by some people. Currently, aquatic plants cover the lake. If some of those plants are removed and 
controlled and the water is exposed, it will generate new and more attractive landscape scenery in the area.

Given the size and nature of the lake and the Cambodian historical and cultural association with water, preserving, restoring, and clean-
ing the lake will help to deliver more benefits than reclaim it for development. The lake can act as a retention reservoir for the stormwater 
caused by the torrential tropical rains of Cambodia. At the same time, the lake can deliver potential amenity value to the area around it, as 
people are attracted to areas where there are bodies of clean water, as mentioned previously. 

3.2.3. Surrounding architecture and urban fabric
Back in 2000, the area surrounding the landfill and lake was sparsely populated. The whole area is largely unplanned, as evident from the 
current form of urban roads and connections. Therefore, the architecture is relatively new in the area. Most of the buildings were built with-
out proper design and planning (see figure 44). It was the owners that came up with the ideas of how they wanted to construct their houses 

Figure 40.   Lake and city skyline

Figure 41.   Lake with lotus

Figure 42.   Polluted canal Figure 43.   Small-scale urban farms Figure 44.   Typical houses in the area
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with zero involvement from architects, designers and planners. There are no traces of old buildings or heritage in the area as it used to be 
an agricultural zone that supplied vegetables to the city. Even now, it is still semi-agricultural with some small-scale urban farms (see figure 
43).

The area used to be occupied by only people with low income who have built small houses primarily made of wood. However, due to eco-
nomic prosperity and rapid urban growth, people with medium income gradually moved to the area and built more solid and bigger houses 
from concrete and bricks. If the trend continues, the area will see more medium rise buildings in the next 10 to 20 years. It will be beneficial 
to have planning regulations in place so the newly built houses will adhere to the highest standards possible.

3.2.4. Buffer zone occupation
When I studied an old aerial image dated back to 2000, this area had no buildings. At this point, 15 years later, it is still sporadically occu-
pied with only a small number of houses and a small-scale industry that produces concrete products for other construction sites. This is 
partly due to the proximity of the area to the landfill. As the buffer zone area is privately owned, it is impossible to walk into it to see how it 
looks like; all views are done from the roads surrounding it (see figures 45, 46 & 47).

As part of this project, it is proposed that the community in the area that are affected by the development will be sympathetically and tem-
porarily rehoused and then given the first option on social housing that will be built as part of the mixed-use development in the buffer zone. 
The idea of improvement is learnt from the Tan Hoa Lo Gom Canal Improvement Project in Ho Chi Minh City of neighbouring Vietnam, that 
has a similar context to Cambodia, as previously stated.

Figure 45.   Road in buffer zone

Figure 46.   Unpaved road in buffer zone

Figure 47.   Unpaved road bordering buffer zone
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4.1. Key findings
Going through processes of design investigation, there are several key findings that form integral parts of this project. These are divided 
into two main parts: general and design findings.

4.1.1. General findings
·	 The ideas of environmental phytoremediation of water and soil, botanical garden, and greenery integration are a novelty in Cam-

bodia. However, Cambodia has a deep-rooted culture and civilisation traced back to the Angkorian period. Consequently, there 
is an opportunity to use these old and new factors as a means to create new ideas and concepts that respond to local environ-
ments and needs, while being in-step with the technological advancement of the world.

·	 Phnom Penh is suffering from stormwater flooding resulting from lake reclamations spurred by real estate developments. The 
bottom line, as mentioned previously, is that the city cannot afford to lose more lakes. Preserving the lakes will be beneficial for 
two reasons. Firstly, as discussed, lakes can provide amenity value to the city population, as people tend to prefer public open 
spaces that are adjacent to water. Secondly, lakes will help the city with flood mitigation (see figure 48).

·	 Water and greenery can act as catalysts to boost environmental remediation, social inclusion and real estate value. These find-
ings are common in developed countries. However, these benefits seem to be ignored by developers of the current develop-
ments.

·	 The project needs a high level of participation from and collaboration between three main stakeholders: the government, devel-
opers, and communities. Collaboration is the key to make this project a success and to set a precedent for other developments. 
Collaboration here means the communities can act as a watchdog and have their voices considered in the development while the 
role of the government is in coordinating the project.

·	 With the government’s intention of showcasing Cambodia as an emerging economy, it will be a good opportunity to convince the 
government to support the project.
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Figure 48.   Lost and current lakes in Phnom Penh, 1922 - present
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4.1.2. Design findings
·	 Urban pattern variations in different parts of the city, because of political changes, stand as the main consideration that governs 

my design, in terms of roads and circulation on the site. The surrounding environment is taken into consideration to make sure 
that the design fits well (see figures 49, 50, 51 & 52).

·	 Constructed wetlands in the lakes should not only serve the purpose of remediation but also provide opportunities for learning 
and recreating. Boardwalks in the constructed wetlands will naturally be the key to achieve these purposes.

·	 Rainfall in Phnom Penh is abundant. Dikes, in the form of earth mounds, that are constructed along the sewage canal should not 
only act as barriers to prevent the overflow of sewage water into the lakes but also create opportunities for recreational activities. 
For example, people can climb the dikes to have a better look at the wetlands, lakes, and surrounding areas.

·	 Plant species for soil remediation should be selected based on their abilities to be grown on a large scale so they can also func-
tion as visual amenity (see Appendix 2.2 for plant files).

·	 Mixed-use developments should emphasise social inclusion of surrounding communities and potential newcomers to the areas 
(see case studies).

·	 The design of the botanical garden should fit the needs of a wide range of programmes, including sports fields, woodland, wet-
land, passive recreational areas, glasshouses, and cycling lanes.
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Figure 49.   Phnom Penh urban pattern changes
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Figure 50.   Phnom Penh historical urban pattern
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Figure 51.   Phnom Penh pre civil war planned pattern before 1970
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Figure 52.   Phnom Penh post civil war unplanned pattern after 1979
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4.2. Design concepts
The main design objectives are to improve visual amenity, provide more liveable conditions with green space, deliver social inclusiveness, 
and raise awareness about preserving and remediating the environment. To achieve the aforementioned goals, four main design interven-
tion concepts are utilised to produce the final proposition for the site. These interventions are common in environmental remediation and 
social inclusiveness around the world. However, they are unique here as they involve participation from government, developers, and com-
munity in the Cambodia.

Water cleaning
The process of cleaning water, for use as an amenity, forms a major component of the design intervention. The design will work as a living 
machine in the manner of Shanghai Houtan Park to treat the polluted lake and open up opportunities for housing around the water body, so 
that people are able to benefit from a better environment, visual amenity, and an increase in property value. Culturally and historically, Cam-
bodian lives have always been associated with water. Mithen (2010) suggests that water networks of the Angkor empire that lasted between 
the ninth and thirteenth centuries AD, formed a backbone of the urbanised area of more than 3000km2 with the estimated population of over 
one million.  

Temporary Park
Because the area and much of Phnom Penh lacks visual appeal, creating a temporary park with large-scale flower planting will potentially 
attract people to the area and eventually give life to it. Building more green and public open space in Phnom Penh will become increasingly 
vital as the city continues to grow. Meanwhile, the chosen flower plant species will help remediate the contaminated soil in the area (see 
appendix 2). Even though the park is just a temporary one which serves as a trigger for the initial phase of the project, the concept is to turn 
the area into mixed-use development that is covered by greenery to induce the feeling of a park rather than buildings.

Mixed-use development
Built on a remediated plot that is a temporary park in the initial phase and squeezed between the lake and landfill, the mixed-use develop-
ment will generate revenue to fund the project and return investment monies to developers, while providing housing solutions for population 
growth and contribute to the city’s economic development. Additionally, social housing will be built to help accommodate people with low 
and medium income in the city.

Botanical Garden and Urban Farms
The prospect of having a public park or a botanical garden and urban farm nearby is great for the city socially and economically. Firstly, the 
park will act as a spectacular gateway to the development. It will also increase the value of real estate located around it. Consequently, it 
will also increase tax revenue for state coffers. At the same time, the park will serve as a place where people can enjoy their free time and 
potentially benefit their mental and physical health. Secondly, the urban farms will allow people to have social interactions, which is very 
important for Cambodian cities because as the cities grow, the social connection between people tends to decrease.
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4.3. Design strategies
4.3.1. Distinct zones
Because of the nature and characteristics of different locations within the site, it is essential to conceptualise the site as three distinct zones. 
In addition, each zone will be developed in phases, which require numerous strategies and interventions for a considerable span of time. 
The design will be based on experience and analysis from the site, combined with the investigation of case studies and existing theories. 
The strategies will give due consideration to the rich cultural context of Cambodia and attempt to combine this with modern approaches in 
Landscape Architecture to deliver a unique design that embodies the Cambodian spirit and identity.

4.3.2. Proposal
To achieve the aforementioned result of inducing Cambodian identity in design, numerous ideas are proposed:

·	 Using native plants as much as possible for the park

·	 Utilising Ta Trao (Cambodian name for Loganiaceae Fagraea fragrans) to build boardwalk that requires low maintenance. The 
wood has been used for centuries in Cambodia even before the arrival of protecting paint. This kind of wood is weatherproof and 
resistant to termite attack.(See appendices for plant files)

·	 Using locally-found plants for remediation when possible (See Appendix 2.2 for remediation plant files)

·	 Forms of pathways and accesses will reflect the surrounding urban fabric to give off a sense of harmony

·	 Local construction materials such as concrete, rock, and gravel will be used to lower the cost and demonstrate the identity of the 
country

4.3.3. Iterations
To test the concept and design, a series of iterations were produced in the form of hand drawings on butter paper. Through critical analysis 
and feedback from several workshops, the design was refined and finalised to be the final proposition for examination. The iteration devel-
opments are included in Appendix 1.
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5.1. Project timeline
The project will be phased over time between 15 to 20 years. I have divided the processes into three main phases. Phase 1 will take ap-
proximately 5 years and includes lake cleaning, buffer zone soil remediation, and landfill capping. At this stage, the developers, and com-
munities are the stakeholders. Once phase 1 is completed with the buffer zone soil fully-remediated and landfill capped, phase 2 will take 
place for the next 5 years, to bring about the mixed-use development, social housing, greenery integration in the buffer zone and revege-
tation of the capped landfill. The developers, the government, and communities will form the group of stakeholders at this stage. The final 
phase over the next 10 years will culminate in a fully developed master plan, which will include a botanical garden, urban farms, mixed-use 
development with greenery, and a clean lake (see figure 53).

Figure 53.   Project timeline
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5.2. Phase 1
Lake water cleaning (permanently)
Phnom Penh, as mentioned many times in this paper, is built on marshland with many lakes still dotting the city’s landscape. However, the 
absence of effective sewage water facilities has resulted in polluted lakes and waterways. Additionally, Phnom Penh is losing its lakes due 
to urban developments as the city is growing. Lakes are reclaimed for property development, which causes severe flooding throughout the 
city because the lakes used to act as stormwater retention reservoirs. Furthermore, Phnom Penh receives a considerable amount of annual 
rainfall between 1400mm to 2000mm. Preserving and cleaning Boeung Tompun will help tackle some problems with sewage and storm-
water. In addition, city dwellers will be able to enjoy a visually pleasing landscape as well as enjoy the economic benefits of property value 
escalations.

Design Concepts

1. Remediated wetland

Two constructed wetlands will be built in the western and eastern lakes to help remediate polluted water (see figure 54 & 55)). Plant species 
known to help remove pollutants such as common reed (Phragmites australis), southern cattail (Typhadomingensis), and water hyacinth 
(Eichhornia crassipes) will be planted in the wetland (see appendix 2.3 for remediation plant files). The wetland will be a series of ponds 
that has cascades and terraces, allowing water to flow past plants in a labyrinth manner, for remediation.

2. Prevention of further pollution

Because the sewage canal that runs through the lake tends to overflow into the lake during torrential rain despite the lack of physical con-
nection, it is important to have dikes along the banks of the lake to prevent the potential flooding of polluted water. The dikes also have the 

potential to be a lookout post over the remediated wetland, which could be a desirable amenity for the public (see figure 57). 

3. Urban fabric adaptation

As mentioned earlier, there is no proper master plan of the area around the lake. Historically, it was a rural part of the city before the civil 
war. After those years of conflict, the government is busy tackling other social and economic problems. Therefore, no master plan has been 
drawn for the area as the city has grown. In this project, the design and shape of ponds have been adapted from the road and urban fabric 
of the area to give a sense that it is integrated harmoniously with the surrounding environment rather than being an alien concept dropped 
on the area (see figure 58). 

4. Educational purpose

The concept of cleaning water using wetland plants is very new to Cambodia. Therefore, it will be a great opportunity to use the design 
to get people educated while they enjoy the pleasant nature and aesthetic value of the constructed wetland. Boardwalks and accesses to 
ponds will be designed to provide the public with opportunities to witness a beauty of wetland and obtain knowledge about how plants can 
remediate polluted water (see figure 56).
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Figure 54.   All phases - Lake Zone: Water cleaning using constructed wetland
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Figure 55.   Aerial view of lake and living machine



53

Figure 56.   Perspective of living machine and boardwalk
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Figure 57.   Perspective of dikes and canal
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Figure 58.   Water purification ponds diagram
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Buffer zone as a temporary park
As noted, the buffer is the catalyst and generates income for the project. As the government of Cambodia is still relying on foreign aid for 
their expenditure, it is likely that they will not be able to fund this project. Therefore, I propose that developers can negotiate to buy lands 
directly from individual owners and transform the land into mixed-use development, which will then be used to fund other parts of the proj-
ect. Since the area is only 9.3 hectares, the negotiation process between developers and landowners should be minimal. Meanwhile, the 
government could facilitate and encourage the investment through subsidies such as tax holidays and other related incentives.

Design concepts

1. Remediation

Even with the absence of data, it is highly possible that the area is polluted from the adjacent landfill through rainwater runoff. Therefore, it 
is essential to remediate the soil before the mixed-use development takes place. The concept is to turn the area into a temporary park for 
Phase 1 (see figure 59). Phytoremediation species such as sunflowers and canna lilies will be planted on a large scale in the area to help 
remove pollutants from the soil (see figure 60) (see appendix 2.2 for remediation plant files).

2. Connection with the lake

Two artificial lakes will be excavated in the area with connections to the existing lake, to obtain water for irrigating the large scale planting, 
as well as improve the visual outlook of the area (see figure 61). 

3. Urban fabric imitation

The configuration of paths and roads in the area draws on the urban fabric to harmonise and connect with the surrounding environment.

4. Profits and Facilities

Large scale planting of flowering plants will serve as a magnet to attract people to the area. The developers can take this opportunity to cre-
ate income-generating establishments, such as restaurants, cafes and small retail stores. Furthermore, there is also the potential for devel-
opers to sell tickets for visiting the park.
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Figure 59.   Phase 1 - Buffer Zone: Temporary park
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Figure 60.   Perspective of remediation plants
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Figure 61   Perspective of artificial lakes and existing lake connection
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Landfill capping
The former landfill was an open field that received garbage until 2009. The average height is five metres. After 6 years, it still sinks under 
human weight. Based on estimates by Japan International Cooperation Agency, the landfill will continue to produce methane gas for at least 
the next 15 years. Because of the risk associated with explosions and its unstable nature, it is not recommended for building construction. A 
public park is a viable option.

Design concept
There is one existing access from the northwest that was used by trucks to dump garbage before the landfill was closed down. New tracks 
will be created on the landfill to facilitate the capping process. The leachate control system and methane gas exhaustion pipe will be im-
proved from the previous work done by Japan International Cooperation Agency. Gradually, the capping will proceed until the landfill is fully 
covered (see figure 62).
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Figure 62.   Phase 1 - Landifll Zone: Landfill capping
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5.3. Phase 2
Mixed-use development in buffer zone
After the buffer zone is considered fully remediated, Phase 2 of the project calls for the zone to be turned into a full-scale mixed-use devel-
opment by developers to get their return on investment. Even though the developments are for profit, they will still include considerations of 
liveability and greenery integration, in both the buildings and their surroundings.

Design concepts

1. Road forms

With respect to the surrounding urban fabric, the roads inside the site are designed to respond and connect to the existing road pattern but 
with adjustments and alterations to create plots of land that are suitable for building development. This is a straightforward strategy intended 
to ensure good integration and access (see figure 66).  

2. Greenery Integration

My attempt with greenery integration within the buffer zone area leads to the concept of organic-shaped woodlands running through the 
buffer zone that, in terms of architectural aesthetics, are intentionally designed to mitigate the rigid effects of road forms in the area. Further-
more, the buildings are built with greenery surrounding while their roofs and walls are covered in plants using strategies, which cost less to 
maintain. The overall concept is to induce the feeling of a park rather than buildings and to give access to greenery (see figures 67, 68 & 
69).

3. Protected water body

Culturally and historically, water bodies in Cambodia are protected from construction, as there are limited numbers of coasts or water edges 
(see figure 63, 64 & 65). To reiterate this cultural and historical significance, one of the artificial lakes from Phase 1 is redesigned to be a 
public open space with a bicycle lane surrounded by sunflowers. Future generations will be educated regarding the role of sunflowers in the 
remediation of the buffer zone. 

4. Mixed-use development

At this stage, the mixed-use developments are fully integrated into the buffer zone. The buildings located on the main existing roads will 
be reserved for office spaces and commercial establishments while the inner circle buildings will be constructed as residential blocks (see 
figure 70).

5. Social housing

The project considers social inclusiveness as a key to successful implementation of the overall plan. Hence, a plot of land will be reserved 
to build social housing for people with low and medium incomes (see figure 70). Based on government policy and directives, the social 
housing community will collaborate with developers and government officials to input their ideas and voices in the design, construction, and 
management of the social housing.

Figure 63 .   Angkor Wat from air (Sharp, 2005)

Figure 64 .   Phnom Penh riverfront as public open space

Figure 65 .   Siem Reap riverfront as public open space
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Figure 66.   Phase 2 and 3 - Buffer Zone: Mixed-use development and social housing
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Figure 67.   Buffer zone without building
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Figure 68.   Buffer zone mixed-use development without greenery on buildings
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Figure 69.   Buffer zone mixed-use development with greenery on buildings
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Figure 70.   Mixed-use development ratio
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Landfill capping and revegetation
After capping work is done, the spatial arrangement of roads within the site will be altered to make it appropriate for revegetation. The re-
vegetation process will take between 10 to 15 years (see figure 74).

Design concepts
The roads within the site will still be designed in a similar aspect to the surrounding urban pattern to give a sense of connectedness. Reveg-
etation will be activated through the capped landfill under different programmes, depending on the future uses of each section. It will include 
urban farms, a woodland, a constructed wetland, a sports field, greenhouses and hardscapes.
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Figure 71.   Phase 2 - Landifll Zone: Landfill revegetation
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5.4. Phase 3
Botanical garden and urban farms
At the final stage of the project, a former landfill will become a fully functional botanical garden and urban farms. After 20 years, the revege-
tation process will bear fruit, making the area green and pleasant to live and work in, a sharp contrast to the current contaminated situation 
(see figures 73, 74, 75, 76, & 77 for the illustrative master plan and cross sections).

Design concepts

1. Urban farming

About 40% of the total park area will be reserved for urban farming. The concept is to preserve the agrarian history of the surrounding areas 
and represent Cambodia as an agricultural country. At the initial stage, urban farms will grow fodder for livestock. Subsequently, if there is 
no potential risk of contamination by plants that grow on the former landfill, food for human consumption will be eventually planted. Mean-
while the farms can also act as the place where people interact socially. Two triangle ponds will be designed to store water for irrigation (see 
figure 80).

2. Sports field

A multi-purpose sports field will be allocated in the park for sport and social events. It is hoped that the field will attract people to the site, 
contribute to social bonding and provide a rental incomes via monetising the space (see figure 79).

3. Picnic area

The picnic area will provide a space for people to spend their weekends or holidays with their families and friends. A bicycle networks ani-
mates the space and connects it to the surrounding suburbs.

4. Woodland and Wetland

A collection of threatened, rare, and native plant species will be grown and displayed in the woodland and wetland for educational purposes 
as well as for visual amenity. (see appendix 2.1 for plant files)

5. Greenhouses

The purposefully built greenhouses are destined to house collections of exotic plants from other climates around the world. These can also 
be used for education purposes (see figure 78).

6. Bicycle lane

A bicycle lane connects the park to its urban context and winds through the park, providing cyclists and others to experience and enjoy the 
scenery.

7. Hardscape

The hardscape will allow for a range of additional programmes, such as temporary art installations, makeshift market places, social events 
and more.
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Figure 72.   Phase 3 - Landifll Zone: Public park and Urban farms
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Figure 73.   Stung Mean Chey Master Plan original scale 1:2000
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Figure 74.   Living machine cross section A-A original scale 1:100
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Figure 75.   Living machine cross section B-B original scale 1:100
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Figure 76.   Living machine longitudinal section C-C original scale 1:100
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Figure 77.   Landfill and buffer zone cross section D-D original scale 1:100
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Figure 78.   Perspective of glasshouses -  to house exotic plants from different climates, inspired by the Koh Ker temple



78

Figure 79.   Perspective of muilti-purpose sports field
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Figure 80.   Perspective of urban farms



80

Figure 81.   Park entrance detail plan original scale 1:200
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Figure 82.   Perspective of park entrance with sandstone posts leading the way, inspired by a walkway in the temple



6. Conclusion
The research question

   The site
   Research

Design interventions
Final word
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The research question

This research aims to answer the question “How can a brownfield site be remediated to provide environmental, economic and social bene-
fits in Phnom Penh, Cambodia?” The question involves triple bottom lines related to environment, economy, and society that in this context 
are unique to Cambodia. The main goal of this research was to understand the complex natures of environmental, economic, and social 
benefits and their influence on the urban landscape and brownfield site. The site needs to be remediated to provide space for urban regen-
eration and provide amenity to the city that is short of public open spaces and recreation areas. This research also strives to balance the 
three main themes by delivering a range of strategies that address all the problems arising in the three distinct zones of the site.

The site
Initially, the research just focused on a disused municipal landfill. However, as the research progressed, I realised the significance of in-
cluding two other zones, which are a polluted lake and a partly occupied plot I called the buffer zone that lies between the landfill and lake. 
The landfill, lake, and buffer cover areas of 13.5, 37.8, and 9.2 hectares respectively. The site location, only about 5 kilometres from the city 
centre, has the potential to be converted into a better area of the city by capping the landfill, introducing vegetation, cleaning the polluted 
lake, and making it green.

Research
Three main components of research were utilised in the design process:

·	 Literature review of landscape theories of environmental, economic and social benefits to understand the background and find 
the framework for epitomising the three main components in the design of a constructed wetland in the lake, mixed-use develop-
ment in the buffer, and botanical garden in the landfill;

·	 Analysis of site context and site experience; and

·	 A deep discussion and analysis of design precedents to find the design principles and elements relevant to the designs of wet-
land, mixed-use development and botanical garden.

The literature research on the theories of environmental, economic, and social benefits generated a theoretical background that the three 
main aspects should come as a complete package in the design. Environmental remediation is divided into two parts: soil and water re-
mediation, and landfill capping. The literature revealed that phytoremediation is a low cost way to deal with environmental cleaning even 
though it may take longer compared to other technologies. Vegetative capping is becoming more popular compared to conventional cap-
ping. 

Regarding economic benefits, the research has pointed out how landscape and plants can act as catalysts to boost the real estate value 
and consequently benefit both the local inhabitants and developers. Water bodies, as part of the landscape, are also discussed in the liter-
ature review to show their positive economic contributions. Social inclusion via mixed-use development and public housing is also stated 
in the review as one of the most important factors for the success of every project. Collaboration between developers, communities, and 
government are seen as indispensible for the developments, as well as to build mutual trust between the parties, which remains a sensitive 
issue in a developing country like Cambodia.
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The three distinct zones of the site have their own characteristics. Contextual analysis revealed the potential connection with other parts of 
the city via main arterial roads. Further analysis of each zone in terms of their conditions was done via a site-walking experience that was 
conducted to single out the problems of each zone so a range of plausible strategies could be formulated to address the problems. 

Three sites of environmental remediation including two landfills and a degraded river were studied as examples of how phytoremediation 
helps transform spaces from being environmentally degraded to pollution-free so they also attract and engage people. The techniques and 
experiences from the precedents were applied in the design to achieve the goals. Two sites of economic benefits that are public parks were 
examined in terms of their effect on the property value surrounding them and on tourism-related economic impacts. Two sites of social ben-
efits including urban upgrading and social housing project were also scrutinised to gain understanding of the impact of landscape on social 
inclusion.

The specific strategies proposed are as follows: A constructed wetland is to be used to clean lake water, as there is no available adjacent 
plot that could be used for treatment facilities. The buffer zone had the potential to get polluted by the landfill and was proposed to act as a 
temporary park in the first phase to attract people to the area while the land was remediated using certain species of plants. The landfill was 
recommended to be capped so it could be used as a botanical garden and urban farms.

Design interventions

The major goal of this research was to find plausible landscape strategies that would answer the need to address problems of environ-
mental pollution at the site and lack of public open space in the city of Phnom Penh. These problems led to a series of findings that have 
evolved around environment remediation, economic benefits and social inclusion. In response to the triple bottom lines of environmental, 
economical, and social benefits, this project includes three-phased design interventions over a period of 15 to 20 years.

Phase 1
Phase 1 lasts for the first 5 years of the project and implements the different strategies for each zone. The constructed wetland is built 
inside the lake to purify the water. Boardwalks erected from local woods are built in the constructed wetland to provide opportunities for peo-
ple to experience the aesthetic nature of the wetland while learning about how the water is treated. Dikes in the form of earth mounds along 
the sewage canal are intended to prevent overflow into the lakes and offer opportunity for people to go up and see the lakes from higher 
ground. In the buffer zone, a temporary park with remediated plant species is created to serve as an attraction to people and to remediate 
the soil. At the same time, the landfill is being capped to make way for revegetation.

Phase 2
This stage also lasts for 5 years. Significant changes happen in the buffer zone when it is transformed from a temporary park to a mixed-
use development that also includes social housing as well. The primary concept is to make the mixed-use development integrate with 
greenery through the use of green roofs and façades. The artificial lake, connected to the main lake, is preserved and protected from con-
struction to serve as public open space, based on the historical and cultural importance of water. Some organically formed woodlands are 
also introduced to soften the rigid nature of the roads in the zone. The idea is to induce the feeling of having parks rather than buildings. 
The adjacent landfill is in the process of revegetation after the capping. Meanwhile the constructed wetland remains untouched.
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Phase 3
The final phase of the project, that is estimated to last for 10 years, will see the landfill being fully reclaimed. The design concept is to have 
the former landfill converted into a botanical garden with a wide range of features and programmes, including urban farms that initially 
produce fodder for livestock. Eventually if it is found that the plants growing on the former landfill are not contaminated, food for human 
consumption can also be grown. The buffer zone is largely the same except with more trees and more buildings, according to the original 
master plan from phase 2. The constructed wetland is still present and does its work as a living machine to clean the water.

Final word

The strategies and findings in this project may not be new to Western countries. However, it is a novelty in Cambodia, a developing country 
that is still trying to get back on its feet and prove itself as an emerging economy. It is hoped that this project will bring new ideas to Cambo-
dia and be combined with the traditional concepts from Khmer civilisation that flourished almost a thousand years ago.

The project has proved how landscape architecture can also work as a mechanism to reclaim once environmentally-degraded areas and 
turn them into beautiful places for all inhabitants in a city.  Furthermore, landscape architecture, which is also new to Cambodia, could 
be used to engage the three main stakeholders: government, communities and developers in a meaningful way. It is a sign of collabora-
tion and democracy, at least in terms of building a harmonised society for everyone. The design of this site serves as a contribution to the        
awareness-raising campaign for alternative and responsible developments to counter the current profit-oriented developments of the city 
once known as the Pearl of Asia.
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Appendix 1: Design tests
 

Lake:

The initial concepts regarding the lake were to shrink it to a certain form. However, I sub-
sequently abandoned it as the main ideas behind the project was to preserve the lake. 
Furthermore, the proposal of having houses built in the lake was also dropped due to the 
cultural and historical contradiction involving public open spaces adjacent to waterways. 
Lastly, the idea of creating artificial islands in the lake was also shed as it proved to be a 
costly development.
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The form of constructed wetland inside the lake was originally conceived in organic form. Based on research and feedback from my supervisor, I realised the importance of designing its shape to adapt to 
the surrounding environments to accentuate the harmony and integration.
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Buffer:

The buffer zone’s road configuration was tested through a series of drawings. Accord-
ing to the aforementioned concept concerning harmony and integration with adjoining 
urban patterns, the forms were inspired by the projection of roads on the plan with 
consideration for connecting the zone with lake and landfill zones and other parts of 
the city.
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Landfill:

The public park concept was the last to be conceived. Learning from previous design tests of the lake and buffer zone, the shape of the 
park and road forms were also derived from the potential connection with nearby urban environments. The look of the glasshouses, that are        
designed to house collection of exotic plants, was eventually altered into a form of pyramids inspired by a 10th century temple in northwestern 
Cambodia.

After comment and feedback from supervisor, the entrance to the park was redesigned to make it more welcoming to the visitors. The details 
are in the Final proposition section of this document.
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Botanical Name: Borassus flabellifer L.

Common Name:  Asian palmyra palm, toddy palm, sugar palm, cambodian palm

Family: Arecaceae

Country of Origin:   Indian subcontinent and Southeast Asia, including India, Bangladesh, Sri Lanka, Cam-
bodia, Laos, Burma, Vietnam, Malaysia and Indonesia. It is reportedly naturalized in Thai-
land, Mauritania, Socotra, and parts of China

Natural Habitat: It grows wild from the Persian Gulf to the Cambodian-Vietnamese border; is commonly cul-
tivated in India, Southeast Asia, Malaysia and occasionally in other warm regions including 
Hawaii and southern Florida.

Plant Type:  Evergreen tree

Habit/Form:  rounded 

Size: Up to 30m high and trunk circumference of 1.7m at 
base

Growth Require-
ments:

  Sun
  Tropical climate
  Don’t need much water 
  Windbreaker
Soil conditions: can grow on less fertile land with mix of sand

Special Charac-
teristics:

 

Description:    Leaves are leathery, gray green, fan-shaped, 1-3 m wide, folded along the midrib; are divided 
to the center into 60-80 linear- lanceolate, 0.6-1.2 m long, marginally spiny segments. Their 
strong, grooved petioles, 1-1.2 m long, black at the base and black-margined when young, are 
edged with hard spines.

   The coconut-like fruits are three-sided when young, becoming rounded or more or less 
oval, 12-15 cm wide, and capped at the base with overlapping sepals.

Landscape Uses: Can be used in large parks with less water usage.

References http://apps.kew.org/wcsp/namedetail.do?name_id=23006

http://www.fao.org/ag/aga/agap/frg/econf95/HTML/TODDY.HTM

Appendix 2: Plant files
2.1. Landfill zone (Ornamental and educational)

Botanical Name: Mitrella mesnyi

Common Name: Rumdul (Cambodian name)

Family:  Annonaceae

Country of Origin: Cambodia, Thailand

Natural Habitat: Found growing in the wild

Plant Type: Evergreen tree

Habit/Form:
Size: Rumdul is a type of plant with height of 8-12 m and has stem diameter of 20-30 cm.

Growth Requirements:
Special Characteris-
tics:

Description: The bark of the stem is yellow-brown. Leaf is single alternate without spur. Leaf is flat 
and long in form with the size of 2-

4cm x 6-10cm. Flowers of Rumdul are white-yellow color and have fragrant smell for 
a long distance during the late afternoon and evening. Fruits are cluster with dark-red 
color when it ripens; and it is edible.

Landscape Uses: Can be used in large garden

References http://www.forestry.gov.kh/Documents/ROYAL-DECREE-ENG.pdf
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Botanical Name: Cassia grandis

Common Name: pink shower, carao 

Family: Fabaceae

Country of Origin: Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominica, El Salvador, 
Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Peru, 
Puerto Rico, Surinam, Venezuela

Natural Habitat:
Plant Type: Deciduous tree 

Habit/Form:
Size:
Growth Requirements: Altitude: 0- 600 m

Mean annual rainfall: 1000-2800 mm
Mean annual temperature: 21-26 deg C
Soil type: C. grandis tolerates seasonally waterlogged soils.

Special Characteris-
tics:
Description: Cassia grandis is a medium-sized tree, up to 20(-30) m tall, semideciduous,

young branches and inflorescence covered with rusty lanate
indumentum.
Leaves with 10-20 pairs of leaflets, petiole 2-3 cm long, lanate, leaflets
subsessile, elliptical-oblong, 3-5 cm x 1-2 cm, subcoriaceous, rounded at
both ends.
Inflorescence a lateral raceme, 10-20 cm long, 20-40-flowered; flowers
with sepals 5-8 mm long, petals initially red, fading to pink and later
orange, the median one red with a yellow patch, stamens 10 with hirsute
anthers, 3 long ones with filaments up to 30 mm and anthers 2-3 mm long,
5 short ones with filaments 7-9 mm and anthers 1-1.5 mm long, 2 reduced
ones with filaments about 2 mm long.
Fruit pendent, compressed, 20-40(-60) cm long, 3-5 cm in diameter,
blackish, glabrous, woody, rugose; seeds 20-40 per pod, surrounded by
sweetish pulp.

Landscape Uses: Can be used in large garden for ornamental purpose as it has beautiful flowers. 
Can also be used  for revegetation in especially periodically flooded areas.

References http://www.worldagroforestry.org/treedb2/AFTPDFS/Cassia_grandis.pdf

Botanical Name: Cassia fistula

Common Name: golden shower tree

Family: Fabaceae

Country of Origin: India, Malaysia and Southeast Asia 

Natural Habitat:
Plant Type: Evergreen tree

Habit/Form:
Size: Height: 9 to 15m

Spread: 9 to 15m

Growth Requirements: Sun: Full sun

Water: Medium

Drought tolerant

Special Characteris-
tics:

Attract butterflies

Description: It is well-known for producing a show-stopping bloom of yellow flowers in May-June/
July. Leaves usually drop in April as a prelude to flowering which occurs from May 
to early July. Five-petaled, bright yellow flowers bloom in 8-18” pendulous terminal 
racemes which cover the tree with profuse bloom. Flowers are lightly scented. Leaves 
return as the flowering progresses, with foliage totally restored by July. Tree is often 
considered to be semi-deciduous or semi-evergreen because of this brief loss of 
leaves. A second less significant bloom often occurs in September but without loss 
of leaves. Flowers are followed by slender, terete, woody bean pods which grow to 2’ 
long. Pods emerge green but mature to black, remaining on the tree until the following 
year.

Landscape Uses: Shade Tree, Street Tree, Flowering Tree

References http://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kemper-
code=e576
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Botanical Name: Lagerstroemia floribunda 

Common Name: asian crape myrtle 

Family:  Lythraceae

Country of Origin: Burma, Thailand and Peninsular Malaysia.

Natural Habitat:
Plant Type: Evergreen tree

Habit/Form:
Size: Up to 15m

Growth Requirements:

Special Characteristics:
Description: Broadleaf tree to 65 ft (20 m) tall, dense crown which can be conical, oval or 

cylindrical in shape, dense foliage may hide the branches.  Bark is light brown and 
the trunk is fluted at the base.   Leaves simple, oblong-elliptic, 10-25 cm long and 
5-10 cm wide, pubescent to without hairs (glabrous).  Flowers are about 2.5 cm 
wide and displayed in terminal clusters (panicles) up to 50 cm long, the petals are 
bright pink or mauve, but fade to pale pink to white in a day or so, 50-70 stamens, 
the ovary is pubescent.  Fruits are oblong, woody, and contain small, dark brown 
seeds.

Landscape Uses: Can be used in large garden to provide shade and ornament with its showy flow-
ers.

References http://oregonstate.edu/dept/ldplants/laflo.htm

Botanical Name: Ficus benjamina

Common Name: weeping fig, benjamin tree, small-leaved rubber plant

Family: Moraceae

Country of Origin: Asia

Natural Habitat:
Plant Type: Evergreen tree

Habit/Form:
Size:
Growth Requirements:
Special Characteris-
tics:

Plant sap from all parts is poisonous.

Description: Evergreen shrub or tree with drooping branches; leaves alternate, simple, long-
tipped, glossy; flowers and fruits enclosed in a fleshy sac turning from green to 
orange-red to red and then purplish black

Landscape Uses: Can be used in medium to large garden

References http://plants.ces.ncsu.edu/plants/all/ficus-benjamina/
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Botanical Name: Caesalpinia pulcherrima 

Common Name: red bird of paradise

Family: Fabaceae

Country of Origin: West indies

Natural Habitat:
Plant Type: Shrub;  more tree-like in warmer location

Habit/Form:
Size: 3-10ft with equal spread; 

Growth Require-
ments:

Exposure: full sun or light shade, takes heat; not good on north sides;
gets leggy in shade and blooming is reduced

Water: best with regular irrigation; once per week while blooming; height an
growth rate determined by water supply

Soil: tolerant, good drainage

Propagation: seed, very ease

Maintenance: moderate; pod cleanup; pruning every year to remove frost damage; 
sometimes pruned to ground in winter

Special Characteris-
tics:
Description: Leaves: bipinnately compound, fern-like, many 3/4in leaflets; normally bright green 

turning red in winter, sometimes leafless in winter 
Flowers: distinctive panicle of bright blooms; flowers are red, orange and yellow with 
long red stamens; on terminal ends of branches in summer 
Fruit: hard brownish pod, 2.5in long, thin and flat, twists when drying, explosively 
dehiscent, poisonous 
Stems/Trunks: inner portion of plant usually shows signs of having been cut back; 
small thorns look furry but are sharp

Landscape Uses: summer color
tropical effect
background
reliable, good in medians

References http://ag.arizona.edu/pima/gardening/aridplants/Caesalpinia_pulcherrima.html

Botanical Name: Delonix regia

Common Name: royal poinciana, flamboyant tree, flame tree, peacock flower

Family: Fabaceae/Leguminosae 

Country of Origin: Madagascar

Natural Habitat:
Plant Type: Semi-evergreen tree

Habit/Form:
Size:
Growth Requirements: Light: Full sun. 

Moisture: Royal poinciana is drought tolerant, but does best with regular water in 
the growing season and very little water in its dormant season. 

Special Characteris-
tics:

Royal poinciana is very fast growing, about 5 ft (1.5 m) per year until maturity, and 
tolerant of a wide range of well drained soils from acidic to alkaline and from loamy 
to gravelly. It’s best to provide protection from strong winds. Royal poinciana has 
shallow, wide-spreading roots that will not allow underplanting and the roots can be 
a threat to building foundations and sidewalks

Description: Royal poinciana (so named because it used to be in the genus, Poinciana) is a flam-
boyant tree in flower - some say the world’s most colorful tree. For several weeks 
in spring and summer it is covered with exuberant clusters of flame-red flowers, 4-5 
in (1.2-12.7 cm) across. Even up close the individual flowers are striking: they have 
four spoon shaped spreading scarlet or orange-red petals about 3 in (7.6 cm) long, 
and one upright slightly larger petal (the standard) which is marked with yellow and 
white. Royal poinciana gets 30-40 ft (9.1-12.2 m) tall, but its elegant wide-spreading 
umbrella-like canopy can be wider than its height. Even the leaves are elegant: they 
are lacy and fernlike, twice-pinnate, and 12-20 in (30.5-50.8 cm) long with 20-40 
pairs of primary leaflets (pinnae), each divided into 10-20 pairs of secondary leaflets 
(pinules). The dark brown pods are flat and woody, up to 24 in (61 cm) long and 2 in 
(5.1 cm) wide.

Landscape Uses: Can be used in large garden and along the street

References http://www.floridata.com/ref/d/delo_reg.cfm
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Botanical Name: Dalbergia cochinchinensis/Dalbergia cambodiana

Common Name: Kra-nhourng(Cambodian name, Siamese Rosewood, Thailand Rosewood, Rose 
Wood, Tracwood

Family: Leguminosae

Country of Origin: Cambodia; Lao People’s Democratic Republic; Thailand; Viet Nam

Natural Habitat: Open semi-deciduous forests.

Plant Type: A large evergreen tree

Habit/Form:
Size:
Growth Requirements: prefers deep sand, clays, or calcareous soils.

The species requires high amounts of light to thrive, and is drought tolerant and able 
to grow on most soils 

Special Characteris-
tics:

Description: Dalbergia cochinchinensis is a large evergreen tree species, reaching from 25–30 m 
in stature and producing boles to 60 cm in dbh. The species is easily recognized by its 
light yellow bark and ramified canopies. Its wood is hard, durable, and red- coloured 
with prominent, beautiful veins. It exhibits a density of 1.0-1.8 and is resistant to ter-
mites. The plant is identified by its pinnate leaves, which generally have 7 – 9 leaflets, 
the upper-most of which is the largest (CTSP, 2001). The species regenerates natural-
ly and coppices well, but the growth rate is rather slow (DFSC, 2000). 

Landscape Uses: Large garden

References http://www.iucnredlist.org/details/32625/0

http://www.treeseedfa.org/doc/Monographs/Dalbergiacochinchinensis.pdf

Botanical Name: Afzelia xylocarpa/Afzelia cochinchinensis

Common Name: Beng

Family: Caesalpiniaceae

Country of Ori-
gin:

Cambodia; Lao People’s Democratic Republic; Myanmar; Thailand; Viet Nam

Natural Habitat: It grows in dense forest, and in transitional areas between evergreen and dry open dipterocarp 
forest.

Plant Type: Deciduous

Habit/Form:
Size: Up to 30 metres high with a trunk up to 2 metres in diameter

Growth Require-
ments:
Special Charac-
teristics:

Description: Bark brown. Petiolules short, less than 5 mm; leaflets 3-5 pairs, opposite, ovate or broadly ellip-
tic to suborbicular, 4-14 × 3.5-6 cm, papery, base rounded and slightly oblique, apex rounded or 
emarginate. Inflorescence densely grayish yellow-green or grayish white puberulent; bracts and 
bracteoles per-sistent, ovate or triangular-ovate, equal in size, ca. 6 mm. Calyx tube 1-1.3 cm; 
lobes elliptic, 1-1.5 cm, apex rounded. Petal pale purple, obovate to suborbicular; claw white 
villous. Sta mens 7, united at base; filaments exserted, 3-3.5 cm, pubescent in lower part. Ovary 
narrowly oblong, hairy; style elongated and exserted. Legume blackish brown, compressed, ob-
long, 11-17 × 7-8.5 cm, hard. Seeds 2-5, deep brownish red, shiny, slightly compressed, ovoid 
or suborbicular, ca. 2 cm. Fl. Apr-May, fr. Nov-Dec.

Landscape Uses: Large garden

References http://www.iucnredlist.org/details/32811/0

http://www.botanyvn.com/cnt.asp?param=edir&v=Afzelia%20xylocarpa&list=species&lg=en

http://www.efloras.org/florataxon.aspx?flora_id=3&taxon_id=200011866
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Botanical Name: Fagraea fragrans

Common Name: Ta Trao, Tembusu

Family: Gentianaceae/Loganiaceae

Country of Origin: Southeast Asia

Natural Habitat: Grow in wild

Plant Type: Ever green

Habit/Form:
Size: 10 to 25 metres high

Growth Require-
ments:

Full sun, moderate water, prefer moist soils, resist flooding

Special Character-
istics:

The timber is extremely durable and resistant to termite attacks.

Slow growing. Very fragrant creamy white tubular flowers, 0.8” diameter (2 cm), with long 
stamens, in clusters.

Description: Older trees have typical U-shaped angular branches that stick out horizontally before mak-
ing a sharp turn to grow vertically. The bark is typically deeply fissured, which Corners 
describes as “rugged”. Leaves (5-8cm long) oval with pointed tips. Flowers (2cm across) 
creamy white trumpet-shaped, appears in clusters and are strongly fragrant especially in 
the early morning and late evening. They turn yellow with age. The fruits are round berries 
(about 1cm) with lots of tiny seeds. Initially green, turning orange then red, they can take 
more than 3 months to ripen. Ripe fruits are eaten by bats and birds which disperse the 
seeds.

Landscape Uses: Large garden

References http://www.wildsingapore.com/wildfacts/plants/coastal/fagraea/fragrans.htm

http://www.desert-tropicals.com/Plants/Loganiaceae/Fagraea_fragrans.html

Botanical Name: Plumeria rubra

Common Name: frangipani, templetree, mexican plumeria, red plumeria, pagoda tree

Family: Apocynaceae

Country of Origin: Mexico, Central America, Colombia, and Venezuela

Natural Habitat: cultivated

Plant Type:  Deciduous tree, shrub

Habit/Form:
Size: Up to 8m tall

Growth Requirements:

Special Characteris-
tics:

Fragrant – The flowers are very fragrant and are often made into leis or worn in the 

hair.

Poisonous – The white, milky sap is toxic and can irritate the skin.

Description: The flowers are clustered at the branch tips. The individual flowers are tubular, 2 
inches (5 cm) across, and have 5 broadly to narrowly oval lobes with yellow at their 
base. The flower stalks, flower buds, and the outside of the petals are reddish or 
tinged with red. The flowers emerge before the leaves in the springtime. The flowers 
are sometimes followed by dry, brown, cylindrical, 5 inch (12 cm) long seed follicles 
containing winged seeds. The leaves are matte green, leathery, and narrowly elliptic 
in shape with a distinctive pointed tip. The leaves are spirally arranged and clus-
tered at the tips of the thick, fleshy, knobbly, brown branches. The plants have an 
open, branching form.

Landscape Uses: Small to medium size garden

References http://wildlifeofhawaii.com/flowers/1587/plumeria-rubra-frangipani/
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Botanical Name: Cycas revoluta

Common Name: sago palm, king sago palm, Japanese sago palm

Family: Cycadaceae

Country of Origin: Southern Japan

Natural Habitat:
Plant Type: shrub

Habit/Form:
Size:
Growth Requirements: Sago palm grows well in full sun or partial shade but exhibits larger leaves in more 

shaded situations. Drought resistant but not freeze tolerant.

Special Characteris-
tics:

Slow growing, the sago palm can reach heights of up to 15 feet in 50 years.  The 
seeds can also be poisonous to humans and animals if ingested.

Description: Leaves are pinnately compound, 4 to 5 feet long, and up to 9 inches wide. The 
dark-green, stiff leaflets have a linear shape with a shiny upper surface. They are 
approximately 4 inches long, have revolute or curled under margins, and an acumi-
nate or pointed tip. The trunk of the sago palm is dark brown and thick, and appears 
shaggy. Plants are either male or female and the reproductive structures are found 
in the center of the plant. The male organ resembles a large yellow cone that reach-
es lengths of up to 2 feet. The female organ resembles a yellow furry globe, and it 
houses many bright orange seeds that are 2 inches in diameter.

Landscape Uses: Can be used in dry, shade, rockery garden

References http://edis.ifas.ufl.edu/pdffiles/FR/FR31600.pdf

Botanical Name: Melastoma malabathricum L. subsp.

malabathricum

Common Name: blue tongue

Family: Melastomataceae

Country of Origin: Australia, Asia

Natural Habitat:  Grow in wild

Plant Type: shrub

Habit/Form:
Size: 1-3m high

Growth Requirements:
Special Characteris-
tics:
Description: Leaves

Leaf blades about 6-11 x 2-4 cm, clothed in simple, +/- prostrate hairs, more conspic-
uous on the upper than on the lower surface. Each leaf with a midrib and two major 
longitudinal veins plus two other longitudinal veins which could nearly be regarded as in-
tramarginal veins. Large hairs on the twigs between the petiole bases resemble stipules.

Flowers

Calyx tube about 5-10 mm long, outer surface densely clothed in prostrate hairs while 
the inner surface is +/- glabrous. Calyx lobes about 4 mm long. Petals about 20-30 mm 
long. Stamens ten, dimorphic. Shorter stamens with glands at the base of the anther, 
longer stamens with glands on the filament about 6-7 mm from the base of the anther, 
and the filament between the anther and the gland is distinctly bent and curved. Anthers 
with a terminal pore.

Fruit

Capsules about 10 mm diam., +/- fleshy and splitting irregularly usually in the equa-
torial region. Seeds immersed in a dark, almost black, pulp. Seeds very small, about 
0.5-0.6 mm diam., cochleate or Ushaped. Testa minutely tuberculate with the tubercles 
arranged in +/- longitudinal lines. Embryo +/-boomerang-shaped, cotyledons hooked at 
the apex, about as wide as the radicle. Two types of ‘seeds’ are produced, those with a 
pale testa are fully developed and viable and those with a red testa are empty and lack 
an embryo.

Landscape Uses: Can be used in small garden.

References http: / /keys. t r in.org.au:8080/key-server/data/0e0f0504-0103-430d-8004-
060d07080d04/media/Html/taxon/Melastoma_malabathricum_subsp._malabathricum.
htm
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Botanical Name: Platycerium coronarium

Common Name:

Family: Polypodiaceae

Country of Origin: Thailand, Burma, Cambodia, Vietnam, North and West Malaysia

Natural Habitat:  Grow in wild

Plant Type: Epiphyte 

Habit/Form:
Size:
Growth Requirements:
Special Characteris-
tics:
Description: Rhizome short creeping, more than 1 cm diam., fleshy, covered with scales at apex; 

scales broad, 15–35 by 4–10 mm, brown, herbaceous. Fronds strongly dimorphic 
with nest leaves and fertile fronds. Nest leaves 40–110 cm by 25–55, dichotomously 
lobed, the deepest sinus more than 20 cm deep, the lobes round at apex, about 5 
cm in both length and width or longer; main veins raised on both surfaces, dichoto-
mous, smaller veins copiously anastomosing, invisible; very thick, up to 1.5 cm thick 
and fleshy at base. Fertile fronds 50–125(–200) cm long, pendulous, several times 
dichotomously branching, lower branch unequal, bearing short sterile branches and 
a single, simple fertile lobe, upper branching almost equal; ultimate segments nar-
rowly subtriangular, not pointed, entire, main veins dichotomous, raised,

smaller veins hardly visible, forming copious network; fertile lobes stalked, almost 
circular to deeply cordate, up to 15 cm broad, the whole concave lower surface 
covered with a dense felt of stellate hairs and sporangia .

Landscape Uses: Can be used in large garden growing on large trees.

References http://rbg-web2.rbge.org.uk/thaiferns/factsheets/index.php?q=Platycerium_coronar-
ium.xml

Botanical Name: Asplenium nidu

Common Name: bird’s nest fern 

Family: Aspleniaceae

Country of Origin: Hawaii, Other parts of Polynesia, and Africa

Natural Habitat: terrestrially or epiphytically

Plant Type: shrub

Habit/Form:
Size:
Growth Require-
ments:

 Less sun

Moisture

Grow on mix of land and part of tree bark

Special Charac-
teristics:
Description: This fern, Asplenium nidus, grows in a rosette shape with all of the fronds growing from a 

central area. The fronds are undivided and sword-shaped; they can be 2 to 4 feet long and 
3 to 8 inches wide. They are light green with a dark brown or black midrib. The spores cases 
are arranged in lines along the veins of the fronds. (Bornhorst 1996; Valier 1995)

Landscape Uses: Can use in small garden by placing on the ground. In larger gardens, it can be grown on 
large trees. Can also grow in door.

References http://www2.hawaii.edu/~eherring/hawnprop/asp-nidu.htm
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Botanical Name: Rhodomyrtus tomentosa

Common Name: downy rosemyrtle, hill gooseberry, hill guava, isenberg-bush

Family: Myrtaceae

Country of Origin: Burma, Cambodia, China (Fujian, Guangdong, Guangxi, Guizhou, Hunan,

Jiangxi, Yunnan and Zhejiang provinces, and Hong Kong), India, Indonesia, Laos, 
Malaysia, the Philippines, Sulawesi, Sri Lanka, Taiwan,

Thailand and Vietnam

Natural Habitat: R. tomentosa is a quick-growing early successional species (Winotai et al.,

2005) found in a range of disturbed and open natural sites, often near the coast (Yang 
et al., 2010) and sometimes on degraded shrubland

slopes (Wagner et al., 1999).

Plant Type: Tree and shrub

Habit/Form:
Size:
Growth Requirements: Sun.

Tropical climate
Average temp. of coolest month > 18°C, > 1500mm precipitation annually
Soil:  acid very acid
Soil texture: heavy, light, and medium
Special soil tolerances
Infertile, saline

Special Characteris-
tics:

Within its native range, R. tomentosa is a quick-growing early successional species. It 
is fire-adapted and sprouts prolifically after fire

Description: R. tomentosa is a small shrub or tree species up to 2-3 m tall. The leaves are leathery, 
elliptic to ovate-elliptic or obovate-elliptic, 5-8 cm long,

1.5-4 cm wide, 3(-5)-nerved; the upper surface glossy and glabrate, lower surface 
densely tomentose; petioles are 0.4-1 cm long. One to five

flowers in axillary cymes, each flower subtended by 2 small bracts; sepals orbicular, 
3-4 mm long, tomentose; petals rose pink, ca. 10-13 mm

long. Berries are dark purple, ellipsoid, and about 12 mm long (Staples and Herbst, 
2005). Fruits contain 40-45 disc-shaped seeds, each 2-3mm long.

Landscape Uses: Can be used in medium to large garden

References http://www.cabi.org/isc/datasheetreport?dsid=47297

Botanical Name: Curcuma alismatifolia

Common Name: Siam tulip 

Family: Zingiberaceae

Country of Origin: Thailand

Natural Habitat:  Found grow in wild and in small garden

Plant Type: Herbaceous perennial

Habit/Form:
Size: Height: 45 to 60 cm

Growth Requirements: Sun: Full sun to part shade

Water: Medium

Special Characteris-
tics:
Description: Siam tulip is a rhizomatous tropical perennial in the ginger family that grows to 2’ tall. 

It is native to Thailand (formerly known as Siam). Inflorescences, stems and leaves of 
this plant resemble the flowers, stems and leaves of tulips, hence the common name. 
Siam tulip is a repeat bloomer that produces abundant inflorescences in summer (June- 
August). Plants go dormant in winter (November to May). ‘Pink’ is noted for its dark pink 
inflorescences. Each inflorescence (to 3” tall) consists of showy, petal-like, pink bracts 
that surround the tiny, lavender-white, true flowers. The true flowers are seen only if they 
curl around the bracts edges. Each inflorescence appears atop a rigid, reed-like stem 
that grows to 2’ tall from a clump of narrow, lance-shaped, dark green leaves. This plant 
is related to the less ornamental Curcuma longa (turmeric) whose rhizomes are dried 
and powdered as the main ingredient in curry powder.

Landscape Uses: Can be grown in container and on ground as border

References http://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kemper-
code=c993
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Botanical Name: Hippeastrum puniceum

Common Name: Barbados lily, Easter lily,

Family: Amaryllidaceae

Country of Origin: Caribbean, South America

Natural Habitat:
Plant Type: Bulbous and Tuberous Rooted Plants

Habit/Form:
Size:

Growth Requirements:

Special Characteris-
tics:
Description: A variable bulbous perennial with many naturally occurring varieties. 2-4 flowered um-

bels bear bright green flowers, red at the base, followed by 6-8 strap-shaped leaves, to 
45cm long. The flower colour of varieties can range from orange to scarlet with white, 
yellow or green markings. ‘It flowers towards the end of April. The flowering stem rises 
above the foliage, to the height of about a foot or more, produces from one to three 
flowers.

Landscape Uses: Can be grown as border and in pot.

References http://hortuscamden.com/plants/print/hippeastrum-equestre-herb

Botanical Name: Combretum indicum

Common Name: Chinese honeysuckle, Rangoon creeper

Family: Combretaceae

Country of Origin: Africa to southeast Asia, Malesia, China and Taiwan; widely cultivated and naturalized 
in the tropics

Natural Habitat: Thicket, secondary forest

Plant Type: Evergreen, branching climber

Habit/Form: Vine

Size: Up to 8m long

Growth Requirements: Full sun, not much frost

Special Characteris-
tics:

Description: The Rangoon creeper is a ligneous vine that can reach from 2.5 meters to up to 8 
meters. The leaves are elliptical with an acuminate tip and a rounded base. They grow 
from 7 to 15 centimeters and their arrangement is opposite. The flowers are fragrant 
and tubular and their color varies from white to pink to red. The 30 to 35 mm long fruit 
is ellipsoidal and has five prominent wings. The fruit tastes like almonds when mature. 
The niyog-niyogan is usually dispersed by water.

Landscape Uses: Can be used in garden that need climber as a decoration on wall and trellises.

References http://www.hear.org/pier/species/quisqualis_indica.htm
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Botanical Name: Helianthus annuus

Common Name: Common Sunflower, Wild Sunflower

Family:  Asteraceae

Country of Origin: Native to north America

Natural Habitat: Desert, Upland, Mountain. It grows in on roadsides, in fields, along desert washes, 
and in grassy areas.

Plant Type: Perennial plant

Habit/Form:
Size: Up to 9 feet (2.7 m) tall, but usually less, around 4 to 6 feet (1.2 to 1.8 m) tall

Growth Requirements:
Special Characteris-
tics:

Allergenic – The glandular hairs on the foliage can cause allergic contact dermatitis in 
sensitive individuals (sunflower allergy).

Butterfly Plant – The flowers attract butterflies, especially Whites and Sulphurs (Fam-
ily Pieridae) in the fall.

Description: The flower heads are up to 5 inches (13 cm) across and have yellow, pleated rays and 
a red-brown central disk. The leaves have a rough, scratchy texture and are green, 
lance-ovate, egg-shaped, or heart-shaped, and up to 1 foot (30 cm) long. The stem 
leaves are alternate. The leaves and stems are covered in stiff hairs. This wildflower is 
highly variable and also hybridizes easily.

Other similar Helianthus species found here have different leaves (grayish-green in 
color or shaped differently), are shorter plants, and/or have smaller flowers.

Common Sunflowers have many cultivars and are grown as a seed and oil crop, as 
ornamental garden flowers, and as a wildlife food plant. Birds and squirrels love the 
seeds.

Landscape Uses: Can be used in smaller garden to provide pattern of color.

References http://www.fireflyforest.com/flowers/1209/helianthus-annuus-common-sunflower/

Botanical Name: Canna indicaL.

Common Name: Wild canna lily, canna, Indian shot

Family:  Cannaceae

Country of Origin: Native to tropical America, but its exact native range is obscure. Considered to be na-
tive to Mexico, Central America, the Caribbean and tropical South America.

Natural Habitat:
Plant Type: Tropical perennial

Habit/Form: Swamp and wetland edges, streambanks and other moist areas. Sometimes also 
found growing in old gardens, disturbed sites and waste areas.

Size: Up 2m

Growth Requirements: Full sun. Prefer fertile, moist but well-drained soil.

Special Characteris-
tics:

non-aggressive
non-invasive

Description: The upright (erect) stems (1-2 m tall) are sturdy, hairless (glabrous) and green in colour. The alternatively 
arranged leaves consist of a stem-clasping sheath at the base and very large, spreading, leaf blade (20-60 
cm long and 10-30 cm wide). The leaf blades are elongated or oval (elliptic) in shape but come to a point 
at the tip (they have acute or acuminate apices). They are hairless (glabrous), have entire margins, and 
narrow at the base where they join to the top of the leaf sheath.

The flowers can be either red, yellow or occasionally red and yellow (yellow with red spots or vice versa) and 
are quite showy. They are borne singly or in pairs (monochasial cymes) and arranged into larger branched 
clusters (with 6-20 flowers) at the tips of the flowering stems. Each flower appears to have five ‘petals’ but 
these are actually other floral structures (staminodes and petaloid filaments) that have become modified 
to imitate petals. The petals are actually the three bract-like structures below these false ‘petals’ (4-6.5 cm 
long and 0.4-0.7 cm wide). They are fused together at the base (into a perianth tube 5-15 mm long) and 
their margins are curved inwards. Each flower has three slightly different types of false ‘petals’ (three outer 
staminodes, an inner staminode and a petaloid filament). The three outer staminodes are relatively 
broad (3.5-6 cm long and 0.5-1.5 cm wide) while the inner staminode (labellum) is usually somewhat nar-
rower (up to 4-5 cm long and 0.8 cm wide) with its tip bent backwards (it has a recurved apex). The single 
petaloid filament is narrower again (3-4 mm wide) and has an anther about 10 mm long about half way up 
one of its sides. Each flower also has three narrow sepals (9-17 mm long and 2-5 mm wide) and their bases 
are also surrounded by a floral bract (5-30 mm long and 5-15 mm wide) and bracteoles (5-20 mm long and 
3-8 mm wide).

The papery capsules (1.5-3 cm long and 1.5-2 cm wide) are oval (ellipsoid) to almost rounded (sub-glo-
bose) in shape and are crowned by the persistent sepals. They are initially green or purplish in colour and 
covered in numerous short projections (they are verrucose), but turn brown as they mature and may lose 
some or all of their tiny projections. They split open at maturity to release numerous smooth, black, rounded 
(spherical) or egg-shaped (ovoid) seeds. These seeds are relatively large (5-8 mm long and 4-7 mm wide) 
and very hard.

Landscape Uses: Can be used in smaller garden with a pattern of color from the flower

References http://www.gardening.cornell.edu/homegardening/scene0750.html

http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/Canna_indi-
ca_(Wild_Canna_Lily).htm

2.1. Buffer zone (soil remediation)
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Botanical Name: Phragmites australis 

Common Name: Common reed

Family: Gramineae

Country of Ori-
gin:

This species has a sub-cosmopolitan distribution; it occurs from north-west Europe south 
through central and southern Europe to North Africa and south through Southern Africa to the 
Cape; it also occurs east through Russia and the Middle East to the Far East and south through 
South-east Asia to Australia, as well as throughout much of Canada south throughout the Unit-
ed States and Mexico as far south as Chile and Argentina. It has apparently been introduced to 
New Zealand, New Caledonia, 

Natural Habitat: This species will occur in most wetland habitats, from the margins of small ditches through river 
margins, ponds, lakes and reservoirs to vast expanses of reedmarsh, often in shallow water or 
growing out over deeper water.

Plant Type: Perennial grass

Habit/Form:
Size: Up to 6m high

Growth Require-
ments:

The large range occupied by common reed implies a wide climatic tolerance.

Special Charac-
teristics:

 Can be invasive plants

Description: Common reed is a stout grass that measures 2-4 m (6.5-13 ft.) in height. It is most often seen 
in large colonies. The stems and leaves are smooth and glabrous. The gray-green leaves are 
acuminate in shape, 25-50 cm (10-20 in.) long and 2-3 cm (0.75-1 in.) wide. Long white hairs 
are present at the leaf-sheath junction. The light brown to purple inflorescence is 20-40 cm (7.5-
15 in.) long. The spiklets have 3-7 flowers and appear between July and September. The flow-
ers are surrounded by silky white hairs. The first glume is narrowly elliptic and blunt, while the 
second is linear and nearly twice as long as the first. The lemmas are narrow, 8-12 mm (0.3-0.5 
in.) wide. The rachilla hairs are white and as long as the lemmas. However, they are not visible 
until after the flowers bloom. The seeds are brown, light weight, and about 8 mm (0.3 in.) long. 
In the fall the plant turns brown, and the inflorescences persist throughout the winter.

Landscape Uses: Wetland garden

References http://www.invasiveplants.net/phragmites/

http://www.iucnredlist.org/details/164494/0

https://www.eddmaps.org/ipane/ipanespecies/grass/Phragmites_australis.htm

http://www.fs.fed.us/database/feis/plants/graminoid/phraus/all.html

Botanical Name: Eichhornia crassipes

Common Name: Water hyacinth

Family: Pontederiaceae

Country of Origin: Tropical South America, widely naturalized throughout tropics and subtropics

Natural Habitat: Lakes, ponds, and other waterways

Plant Type: Herbaceous perennial

Habit/Form:
Size: Height: 0.15m to 0.25m

Spread: 0.15m to 0.45m

Growth Requirements: Full sun, wet

Special Characteris-
tics:

Invasive species. Need regular maintenance.

Description: It produces rosettes of thick, leathery, ovate to rounded, glossy green leaves with in-
flated, bulbous leaf petioles that act as floats. Plants spread rapidly by stolon to form 
a dense mat of foliage (to 6” tall). Spikes of lilac to lavender flowers bloom atop erect 
stalks to 6-9” tall in summer. Each flowering spike typically has 8-15 flowers. One petal 
of each flower has a yellow spot at the base. Long greenish-purple roots dangle down-
ward from the plants, providing shelter and spawning areas for many small fish. As an 
ornamental water garden plant, water hyacinth provides attractive flowers and dense 
foliage that inhibits growth of algae and helps keep water clear. The value of this plant 
is directly related to the climate in which it grows. In warm climates where it survives 
winter, water hyacinth is considered to be a noxious weed because of its ability to rap-
idly cover a pond or lake from shore to shore and to choke waterways. In areas where 
the plants are not winter hardy, they are being purposefully introduced into wastewater 
areas to clean up the water because they not only absorb many common pollutants but 
also absorb some toxic pesticides and heavy metals. 

Landscape Uses: Free floating aquatic perennial for water gardens or ponds.

References http://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kemper-
code=a621

2.3. Lake zone (water cleaning)
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Botanical Name: Typha domingensis

Common Name: Southern cattail 

Family: Typhaceae

Country of Ori-
gin:

Albania; Algeria; Angola; Australia; Bangladesh; Benin; Bhutan; Botswana; Bulgaria; Burki-
na Faso; Burundi; Cameroon; Chad; China; Congo; Congo; Côte d’Ivoire; Croatia; Cyprus; 
Djibouti; Egypt; Eritrea; Ethiopia; France (Corsica, France; Gabon; Gambia; Ghana; Greece; 
Guinea; Guinea-Bissau; India; Indonesia; Israel; Italy; Jordan; Kenya; Kuwait; Lebanon; Leso-
tho; Liberia; Libya; Malawi; Malaysia; Mali; Malta; Mauritania; Mexico; Morocco; Mozambique; 
Myanmar; Namibia; Nepal; New Zealand; Niger; Nigeria; Oman; Pakistan; Palestinian Territory, 
Occupied; Philippines; Portugal; Qatar; Romania; Russian Federation; Rwanda; Saudi Arabia; 
Senegal; Sierra Leone; Slovenia; Somalia; South Africa; Spain; Sri Lanka; Sudan; Swaziland; 
Switzerland; Syrian Arab Republic; Taiwan; Tanzania; Thailand; Togo; Tunisia; Turkey; Uganda; 
Ukraine; United Arab Emirates; United States ; Viet Nam; Yemen; Zambia; Zimbabwe

Natural Habitat: Brackish to fresh marshes and pools in N. America at elevations from sea level to 2000 metres

Plant Type: Perennial

Habit/Form:
Size: 1 to 3 metres tall

Growth Require-
ments:

Suitable for: light (sandy), medium (loamy) and heavy (clay) soils. Suitable pH: acid, neutral and 
basic (alkaline) soils and can grow in saline soils.

It cannot grow in the shade. It prefers wet soil and can grow in water.

Special Charac-
teristics:

Can be invasive

Description: T. domingensis is a rhizomatous perennial emergent wetland macrophyte. Ramets (culms) 
range from 1-3 m tall (Denny, 1985b) and consist of numerous slender, linear, distichous leaves 
with a sheathing base that emerge vertically from a central meristem. Ramets often produce 
a single, erect, monoecious flowering stem consisting of a staminate spike above a pistillate 
spike. Rhizomes often measure several centimeters in diameter and produce abundant adven-
titious roots. Leaves are 6-18 mm wide, mature pistillate spikes are 13-26 mm wide, and the 
pistillate and staminate spikes are separated by a gap of 0-8 cm. 

Landscape Uses: Water garden

References http://www.cabi.org/isc/datasheet/54296

http://www.iucnredlist.org/details/summary/164208/0

http://www.pfaf.org/user/Plant.aspx?LatinName=Typha+domingensis

Botanical Name: Nelumbo nucifera

Common Name: sacred lotus

Family: Nelumbonaceae

Country of Origin: sia (Iran to Japan), northern

Australia

Natural Habitat: Found in lake and pond

Plant Type: Herbaceous perennial

Habit/Form:
Size:
Growth Requirements: Full sun and water.

Special Characteris-
tics:
Description: Nelumbo nucifera is commonly called sacred lotus in reference to the sacred and 

symbolic status the flower holds in Buddhism and Hinduism. It is native to Asia and 
Australia. It is a large-flowered lotus that typically grows 3-6’ tall in shallow water 
and spreads by thickened rhizomes rooted in the mud. This is a marginal aquatic 
perennial that features rounded, parasol-like, upward-cupped, waxy green leaves 
(to 2’ across) that appear above the water on long petioles which attach at the 
middle of the leaf underside (peltate). Large, cupped, fragrant, pink or white flowers 
(8-12” diameter) appear in summer on stiff stems above the foliage. Each flower 
blooms for about three days, opening in the morning and closing at night each day. 
Flowers are followed by nut-like fruits that are imbedded in the flat surface of a tur-
binate (inversely conical) receptacle (2-3” diameter) which resembles the shape of a 
watering can rose. Receptacles acquire a

woody texture when dried (suggestive of wasps’ nests) and are highly prized for 
dried flower arrangements. The rhizomes, leaves and seeds of lotus are edible and 
are sometimes used in Asian cooking.

Landscape Uses: Flowers, seed receptacles and foliage are all unique, attractive and interesting addi-
tionsto a water garden or pond.

References http://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kem-
percode=c547
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Appendix 3: Vegetation integration strategies
1. Green roofs

Options include thin ‘extensive’ green roofs (2 to 6 inches), thicker ‘intensive’ green roofs (typically 
an accessible roof garden) or removable modular green roofs.

Green roof plants are typically sedums and other rocky alpine plants as they can tolerate the ex-
treme conditions and are virtually maintenance free. You may choose to use other plants for aesthetics 
or for increased biodiversity and to provide habitat for a larger variety of animals. Although many green 
roof systems incorporate a rainwater detention layer – in the form of an eggcrate like matrix – other 
plant mixes on extensive roofs will often need supplemental irrigation. Wetland green roofs are be-
ing designed that purify wastewater, create diverse wetland ecology, and keep the roof much cooler 
throughout the summer than a dry green roof. 

Green roof systems typically use special lightweight growing mediums, rather than soil, that can be 
tailored to the chosen plant mix. The structural engineer will need to consider the additional weight of 
the green roof.

Architects have integrated vine covered overhangs at the edge of a green roof to shade glass fa-
cades, and have terraced roofs allowing a building to become part of the topography of a park (Figures 
1 and 2).

Ricola Marketing Building, Switzerland,by Herzog and Demeuron Architects. (Photo: Clare Miflin)

Acros Building, Fukuoka, Japan by Emilio Ambasz Architects. (Photo: DK Preston)

2. Green Facades

Facades can be vine covered. Trellises can keep vines largely within designed areas and can 
be placed in front of glazed areas, allowing deciduous vines to provide seasonal shading of the 
interior spaces.

Climbers may be self-clinging or they many need supports. Certain climbers require certain 
types of supports – some twine around trellises, or vertical or horizontal supports while others have 
suckers or aerial roots to attach to walls. Some climbers with aerial rootlets, such as English Ivy 
(Hedera helix) may damage brickwork as the roots penetrate the mortar joints.

Designers need to know a climber’s growth speed, maximum height, and whether they like to 
grow towards the light or can be trained horizontally. They will also need to consider the visual char-
acteristics in all seasons.

Vines typically like well-hydrated fertile soil and the space for this will have to be coordinated 
with the foundation design.

Plants are exposed to more extreme conditions on buildings, especially at higher stories. Suit-
able hardy species will need to be chosen.

 Vines attract wildlife – wanted or unwanted. While butterflies and hummingbirds are always 
welcome, some birds can be noisy, and some green facades have attracted snakes or other pests. 
This issue should be discussed with the landscape architect and possibly a local ecologist.

Finnish Embassy, Washington by Heikkinen-Komonen Architects. Photo: John Hill

3. Living walls

a. Exterior living walls

o Walls can be planted with mosses, or plants in pockets of the walls to form a green wall.

o Retaining walls can also be made up of modules that have space for planting.

o Designed green wall systems may have soil held in compartments, or be hydroponic – 
where bare roots are kept moist and irrigated with a nutrient solution.
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b. Interior green walls

o Interior walls can be vine covered. Walls can be covered in panels which hold soil in cham-
bers, allowing water to drip down through them, and plants to be grown within them. Alterna-
tive systems put plants in pockets in a felt curtain, and irrigated through hydroponics.

o Planted walls can be designed to purify air passing through the wall.

Musee du Quai Branley by Jean Nouvel Architects, vegetated wall by Patrick Blanc. (Photo: Rolando G 
from Flickr)

Plantwall at Uppsala Konsert & Kongress, Sweden. (Photo: Green Fortune)

4. Interior or exterior planting beds

Built-in planting beds can be designed as architectural elements. Courtyards and atria can be intensively 
landscaped.

Interior courtyard of Alterra, The Netherlands. (Photo: Behnisch Architekten)

Source http://www.aia.org/akr/Resources/Documents/AIAP037639
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Appendix 4: Newspaper cutouts

Source: 

http://www.phnompenhpost.com/real-estate/public-housing-construction-may-begin-2017-
or-2018

Government’s intention on social housing

Source: 

http://www.phnompenhpost.com/national/new-plan-low-cost-housing



108

8. References
Azwar, D. H., &Ghani, I. (2009). The importance of green space: towards a quality living environment in urban areas. International Journal of Architectural Research, 3, 245-262.

Beder, S. (1993).Sydney’s toxic green Olympics.Current Affairs Bulletin, 70(6), 12-18.

Belgian Development Agency. (2014). Urban Upgrading in Ho Chi Minh City.Ho Chi Minh City, Vietnam: Author. Retrieved from http://www.btcctb.org/files/web/publication/002_Urban%20upgrading%20in%20
Ho%20Chi%20Minh%20City_Tan_Hoa_Lo_Gom_Canal_EN.pdf

Birch, E. L. &Wachter S. M. (Ed.). (2008). Growing Greener Cities-Urban Sustainability in the Twenty-First Century. Philadelphia: University of Pennsylvania Press.

Brown, B. B., & Cropper, V. L. (2001). New urban and standard suburban subdivisions: Evaluating psychological and social goals. Journal of the American Planning Association, 67(4), 402-419.

Central Park History. (n.d.). Retrieved fromhttp://www.centralparknyc.org/about/history.html

Central Park. (n.d.). Retrieved from http://www.nycgovparks.org/parks/central-park

Central Park, Manhattan Island. (n.d.). Retrieved from http://3dparks.wr.usgs.gov/nyc/parks/loc1.html

Chen, A. (2009, May). View From the Roof: This new school of art, design, and media at Nanyang Technological University preserves open space, while serving as a green icon for the community. Green-
Source. Retrieved from http://greensource.construction.com/projects/2009/05_Nanyang-Technological-University.asp

Chigbu, U. E. (2012). “Village renewal as an instrument of rural development: evidence from Weyarn, Germany”. Community Development 43 (2): 209–224.

Chiesura, A. (2004). The role of urban parks for the sustainable city.Landscape and urban planning, 68(1), 129-138.

Cho, S. H., Bowker, J. M., & Park, W. M. (2006). Measuring the contribution of water and green space amenities to housing values: an application and comparison of spatially weighted hedonic models. Jour-
nal of Agricultural and Resource Economics, 485-507.



109

Couch, C. R. (1990). URBAN RENEWAL-Theory and Practice. London, England: MACMILLAN EDUCATION LTD

Crompton, J. L. (2001). The impact of parks on property values: A review of the empirical evidence. Journal of Leisure Research, 33(1), 1-31.

Daravuth, L., &Muan, I. (2001). Cultures of Independence: An Introduction to Cambodian Arts and Culture in the 1950’s and 1960’s. Art Media Resources Ltd.

Douglass, M., Le, T. Q., Lowry, C. K., Nguyen, H. T., Pham, A. N., Thai, N. D., &Yulinawati, H. (2008). The Livability of Mega-Urban Regions in Southeast Asia—Bangkok, Ho Chi Minh City, Jakarta and Manila 
Compared. Mega-urban Regions in Pacific Asia: Urban Dynamics in a Global Era, 284.

Doyle, S. E. (2012).City of Water: Architecture, Urbanism, and the Floods of Phnom Penh. (Summary of a research). Harvard Graduate School of Design, Cambridge, Massachusetts, USA. 

Ear, S. (2013). Aid dependence in Cambodia: How foreign assistance undermines democracy. Columbia University Press.

Edelman, C. (2009). New Urbanism and Social Equity: A Case Study of Heritage Park. Cities in the 21st Century, 1(1), 2.

Fam, D., Mosley, E., Lopes, A., Mathieson, L., Morison, J., &Connellan, G. (2008). Irrigation of Urban Green Spaces: a review of the Environmental, Social and Economic benefits.

Freshkills Park Vision. (2014). Retrieved from http://www.nycgovparks.org/park-features/freshkills-park

Gabe, J., Trowsdale, S., & Vale, R. (2009). Achieving integrated urban water management: planning top-down or bottom-up?.Water Science and Technology, 59(10), 1999.

Gairola, S., &Noresah, M. S. (2010). Emerging trend of urban green space research and the implications for safeguarding biodiversity: a viewpoint. Nature and science, 8(7), 43-49.

Garden by the Bays. (2014).A Magical Experience:Annaul report 2013/2014. Singapore, Singapore: Author. Retrieved from http://www.gardensbythebay.com.sg/content/dam/gbb/en/images/homepage/GBTB_
AnnualReport2014_071014_Compressed%20version_v6.pdf.pdf

Gleeson, B. (2006). Towards a new Australian syburbanism.Australian planner, 43(1), 10-13.



110

Green Square. (2014). Retrieved from http://www.cityofsydney.nsw.gov.au/vision/major-developments/green-square

Habitat, U. N. (2008). State of the world’s cities 2008/2009: Harmonious cities. Earthscan, London. 264pp.

Hamby, D. M. (1996).Site remediation techniques supporting environmental restoration activities—a review.Science of the total environment, 191(3), 203-224.

Havemeyer Park, Brooklyn Bike Park opens to public this weekend. (2013, July 12).  Brooklyn Daily Eagle. Retrieved from 

http://www.brooklyneagle.com/articles/havemeyer-park-brooklyn-bike-park-opens-public-weekend-2013-07-12-143000

High Line Park. (2014). Retrieved from http://www.nycgovparks.org/parks/highline

History of Gardens by the Bay. (n.d.). Retrieved from https://www.gardensbythebay.com.sg/en/the-gardens/about-the-gardens.html#!/history

How cities use parks for economic development. (2002). Retrieved from https://www.planning.org/cityparks/briefingpapers/economicdevelopment.htm

Huang, Y. J., Akbari, H., Taha, H., & Rosenfeld, A. H. (1987). The potential of vegetation in reducing summer cooling loads in residential buildings. Journal of climate and Applied Meteorology, 26(9), 1103-
1116.

Japan International Cooperation Agency. (n.d.). The study on the outer ring road of Phnom Penh metropolitan area in the kingdom of Cambodia. Phnom Penh, Cambodia: Author. Retrieved from http://www.
jica.go.jp/english/our_work/social_environmental/archive/pro_asia/pdf/cambodia12_02.pdf

J..Horrne, A. & Fleming-Singer, M. (2005). Phytoremediation Using Constructed Treatment Wetlands: An Overview. In Fingerman, M., &Nagabhushanam, R., Bioremediation of Aquatic and Terrestrial Ecosys-
tems(pp. 329-377). Enfield, NH, USA: Science Publishers. Retrieved from http://www.ebrary.com

Jim, C. Y., & Chen, W. Y. (2006). Impacts of urban environmental elements on residential housing prices in Guangzhou (China).Landscape and Urban Planning, 78(4), 422-434.

Jornada, S. (2009). Jasmax Studio / Jasmax. Retrieved from http://www.archdaily.com/33397/jasmax-studio-jasmax

Killicoat, P., Puzio, E., & Stringer, R. (2002). The Economic Value of Trees in Urban Areas: Estimating the Benefits of Adelaide’s Street Trees. TREENET, 90.



111

La Promenade Plantée. (2014). Retrieved from http://www.promenade-plantee.org/

Land & Resource. (2009). Retrieved from http://www.mrd.gov.kh/index.php?option=com_content&view=article&id=57:land-and-resource-of-cambodia-&catid=36:2009-01-26-09-00-25&Itemid=58&lang=en

Lehmann, S. (2010). Green urbanism: Formulating a series of holistic principles. SAPI EN. S. Surveys and Perspectives Integrating Environment and Society, (3.2).

Licht, L., Aitchison, E., Schnabel, W., English, M., &Kaempf, M. (2001). Landfill capping with woodland ecosystems. Practice Periodical of Hazardous, Toxic, and Radioactive Waste Management, 5(4), 175-
184.

Liveability. (2009). In Oxford English Dictionary Online. Retrieved from http://www.oed.com/view/Entry/109302?redirectedFrom=liveability#eid

Macek, T., Mackova, M., &Káš, J. (2000).Exploitation of plants for the removal of organics in environmental remediation.Biotechnology advances, 18(1), 23-34.

McIntyre, T. (2003). Phytoremediation of heavy metals from soils.In Phytoremediation (pp. 97-123).Springer Berlin Heidelberg.

Michael, B., Vicky, S., & Michael, S. (2002). Residential real estate prices: a room with a view. Journal of Real Estate Research, 23(1-2), 129-138.

Mithen, S. (2010). The domestication of water: water management in the ancient world and its prehistoric origins in the Jordan Valley. Philosophical Transactions of the Royal Society of London A: Mathemati-
cal, Physical and Engineering Sciences, 368(1931), 5249-5274.

Mohee, R., &Mudhoo, A. (2012). Bioremediation and sustainability: research and applications. John Wiley & Sons.

Mom, K.(2009, April 23). Stung Meanchey waster to become methane gas. The Phnom Penh Post. Retrieved from 

http://www.phnompenhpost.com/national/stung-meanchey-waste-become-methane-gas-electricity-city-hall

Nagendran, R., Selvam, A., Joseph, K., &Chiemchaisri, C. (2006). Phytoremediation and rehabilitation of municipal solid waste landfills and dumpsites: A brief review. Waste Management, 26(12), 1357-1369.

National Institute of Statistics. (2008). General Population Census of Cambodia 2008. Phnom Penh, Cambodia: Author. Retrieved from http://nada.nis.gov.kh/index.php/catalog/1



112

Newman, P., &Matan, A. (2013). Green Urbanism in Asia: The emerging green tigers. World Scientific.

“New York City Population Projections by Age/Sex and Borough, 2000–2030”.New York City Department of City Planning. December 2006. Retrieved from http://www.nyc.gov/html/dcp/pdf/census/projections_
report.pdf

Nowak, D. J., & Dwyer, J. F. (2007). Understanding the benefits and costs of urban forest ecosystems. In Urban and community forestry in the northeast (pp. 25-46). Springer Netherlands.

Our newest campus – Newmarket. (2014). Retrieved from https://www.auckland.ac.nz/en/about/the-university/newmarket-campus-development/our-newest-campus-newmarket.html

Osborne, M. E. (2008).Phnom Penh: A cultural and literary history. Signal Books.

Paddington Reservoir Gardens.(2014). Retrieved from http://www.cityofsydney.nsw.gov.au/explore/facilities/parks/major-parks/paddington-reservoir-gardens

Phnom Penh City History. (n.d.). Retrieved fromhttp://www.phnompenh.gov.kh/phnom-penh-city-history-18.html

Phytoremediation. (2006). In Oxford English Dictionary Online. Retrieved from http://www.oed.com/view/Entry/252849?redirectedFrom=Phytoremediation#eid

Pilon-Smits, E. (2005). Phytoremediation. Annu. Rev. Plant Biol., 56, 15-39.

Pred, D. &Bugalski, N. (2009). Challenging Forced Evictions in Cambodia: The BoeungKak Case. Retrieved from 

http://babcambodia.org/articles/docs/Challenging%20Forced%20Evictions%20in%20Cambodia.doc

Ross, H. G. & Collins, D. (2006).Building Cambodia:” New Khmer Architecture” 1953-1970. Key Publishing Company.

Shanghai Houtan Park. (n.d.). Retrieved from http://www.turenscape.com/english/projects/project.php?id=443

Simon, F. G., & Müller, W. W. (2004). Standard and alternative landfill capping design in Germany. Environmental Science & Policy, 7(4), 277-290.



113

Siv, M. (2015, May 14). Public housing construction may begin in 2017 or 2018. The Phnom Penh Post. Retrieved from 

http://www.phnompenhpost.com/real-estate/public-housing-construction-may-begin-2017-or-2018

Smardon, R. C. (1988). Perception and aesthetics of the urban environment: Review of the role of vegetation. Landscape and Urban Planning, 15(1), 85-106.

Stung Mean Chey Garbage Dump. (n.d.). Retrieved from http://www.maciejdakowicz.com/features/stung-meanchey/

Talen, E. (2006). Design that enables diversity: The complications of a planning ideal. Journal of Planning Literature, 20(3), 233-249.

Tan, P. T. (2012). Urban Green spaces and liveability in Southeast Asia. In Sheng, Yap Kioe; Thuzar, Moe (2012). Urbanization in Southeast Asia: Issues and Impacts(pp. 262-276). Retrieved from http://www.
eblib.com

The city of New York. (2006). Fresh kills park: Draft master plan. New York. USA: Field Operations. Retrieved from http://www.nyc.gov/html/dcp/pdf/fkl/dmp.pdf

Waldheim, C. (2006). The Landscape Urbanism Reader. New York: Princeton Architectural Press.

Weller, R. (2011, October 10). Richard Weller at PennDesign [Video]. Retrieved from http://vimeo.com/30456806

World Bank (2014).GDP annual growth. Retrieved from 

http://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG/countries/KH?display=graph

20 Communes Data. (1998). Retrieved from http://phnompenh.gov.kh/en/phnom-penh-city/facts/20-communes-data/



114

Image references

Bayon Pearnik Magazine. (2015). Cambodia location. Retrieved from http://www.bayonpearnik.com/images/maps/location-cambodia.png

Belgian Development Agency. (2014). Urban Upgrading in Ho Chi Minh City.Ho Chi Minh City, Vietnam: Author. Retrieved from http://www.btcctb.org/files/web/publication/002_Urban%20upgrading%20in%20
Ho%20Chi%20Minh%20City_Tan_Hoa_Lo_Gom_Canal_EN.pdf

Bosch IP for Singapore’s Gardens by the Bay. (2014). Gardens by the Bay. Retrieved from http://www.securityelectronicsandnetworks.com/sites/default/files/Gardens%20By%20The%20Bay.jpg

CITY LAB. (2013).  Havemeyer Temporary Park. Retrieved from http://cdn.citylab.com/media/img/citylab/legacy/2013/07/19/bike.track.JPG

CITY OF WATER. (2012). Phnom Penh Flash Flood Map. Retrieved from https://cityofwater.files.wordpress.com/2012/07/screen-shot-2012-07-12-at-2-46-14-pm.png

Dullin, M. (1964). Arierial view of Municipal Apartments. Retrieved from http://1.bp.blogspot.com/-2wNekflqZUY/UpjMLwU6_BI/AAAAAAAABak/S0QzYkZAMME/s1600/07.jpg

Environmental Protection Agency. (2012). A Citizen’s Guide to Capping . Retrieved from https://clu-in.org/download/Citizens/a_citizens_guide_to_capping.pdf

Favas, P. J., Pratas, J., Varun, M., D’Souza, R., & Paul, M. S. (2014). Phytoremediation of soils contaminated with metals and metalloids at mining areas: potential of native flora. Environmental risk assess-
ment of soil contamination’.(Ed. MC Hernández-Soriano) pp, 485-517.

Field Operations. (n.d.). Freshkills Park. Retrieved from http://www.fieldoperations.net/uploads/tx_txfo/FK_annotated_web.jpg

GO-GRAFIX. (2015). Central Park New York. Retrieved from http://go-grafix.com/data/wallpapers/9/central-park-new-york-535429-1920x1080-hq-dsk-wallpapers.jpg

Homedsgn. (2011). Shanghai Houtan Park by Turanscape. Retrieved from http://o.homedsgn.com/wp-content/uploads/2011/05/Shangai-Houtan-Park-04.jpg

National Archives of Cambodia and Charles Mayer Collection (1963). Municipal Apartments or the White Building, circa 1963. Retrieved from http://www.whitebuilding.org/en/page/about_the_white_building



115

THIESS. (n.d.). Olympic Site Remediation. Retrieved from https://www.thiess.com/generated/images/home-bay-olympics-site-2_og_image.jpg

TODAY ONLINE. (2015). The School of Art, Design and Media building at NTU. Retrieved from https://www.todayonline.com/sites/default/files/styles/photo_gallery_image_lightbox/public/22715807.JPG?i-
tok=27dww6VQ

Sharp. J., C.. (2005). Angkor Wat from air. Retrieved from https://upload.wikimedia.org/wikipedia/commons/5/5d/Angkor-Wat-from-the-air.JPG

Waste Solutions Australia. (n.d.). Phytocapping diagram. Retrieved from http://wastesolutions.com.au/wordpress/wp-content/uploads/2015/02/phytocapping-Illustration-for-white-background-RGB.jpg

Wikimedia Commons. (2010). Cambodia Phnom Penh locator map. Retrieved from https://upload.wikimedia.org/wikipedia/commons/thumb/7/70/Cambodia_Phnom_Penh_locator_map.svg/1133px-Cambo-
dia_Phnom_Penh_locator_map.svg.png


