
Abstract

The urban population is increasing globally and generating environmental, social and economic problems. The future of our planet is in jeopardy, as cities have become parasites on the land. The world faces challenges such as waste and resources management, healthy communities’ formation and biodiversity conservation. Green spaces are vital elements of healthy cities, providing environmental, social, and economic benefits. A rising number of professionals from various disciplines are working on a new form of sustainable cities.  The horticulturalist of the twenty-first century must use his/her expertise and work within interdisciplinary practices to deliver sustainable green spaces. His/her broad range of skills and understanding of complementary disciplines will help him/her to deliver solutions related to the creation, regeneration and long-term management of vegetation in urban landscapes, as it mitigates the adverse effects of urbanisation. Sustainable public green spaces also offer opportunities to educate and build-up strong communities and to protect the world’s natural heritage.
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Chapter 1: Introduction

For the first time in history over fifty percent of the world population lives in cities, with a major increase in the mega cities such as London. This ever-growing urban population is increasingly contributing to environmental and social problems, and neglects the principle of equilibrium between the variables of population, resources and environment (Rogers and Gumuchdjian. 1997). This could result in fatal consequences such as scarcity of natural resources and destruction of the environment, compromising the well-being of future generations.

The cities of the post-industrial era have developed in a way that doesn’t meet the needs of the present and that jeopardises the ability of future generations to meet their own, which makes them unsustainable (The Bruntland Commission. 1987). In less than two centuries cities have become social and ecological disasters facing critical issues. Planners have designed cities putting the emphasis on producing revenue and consuming resources as if they were unlimited. This has resulted in the exploitation of citizens and environments, the creation of pockets of poverty, the excessive creation of waste, the emission of large quantities of carbon dioxide and the reduction of wildlife and its habitats (Hester. 2006, Rogers and Gumuchdjian. 1997). The rise and spread of the car during the second half of the twentieth century has further contributed to the adverse effects that cities can have on humankind. It has reduced potential for community and green spaces, has produced relentless air and noise pollution (Corner. 2006, Pearce. 2006, Rogers and Gumuchdjian. 1997) and has contributed to global warming and climate change. 

Sustainable development in the twenty first century has become a challenge to solve the social, economical and environmental problems the twenty first century is facing. The multi-disciplinary practices to attempt at planning sustainable cities have considered these three important and interlinked factors. Several small districts accounting for the coexistence of cultural diversity should break down cities, which would provide opportunities for community appropriation. By participating in the improvement of their neighbourhood, local communities could supply the broader urban community with sustainable solutions to urban problems such as waste, carbon footprint and consumption of resources. The population would then be fully responsible for the long-term consequences of their actions on a given area (Bisgrove. 2008, Cumberlidge and Musgrave. 2006, Hester. 2006). A new form of urban planning and design that supports social and environmental diversity should increase energy efficiency, produce less pollution, avoid waste of resources and integrate good public and natural spaces. The exploitation of new technologies such as computer modelling would help to further understand and manage the constantly changing urban environment as well as providing key solutions to the problems mentioned above (Cumberlidge and Musgrave. 2006, Hester. 2006, Pearce. 2006, Rogers and Gumuchdjian 2007).

The relevant issues will be explored from the viewpoint of horticulture. The meaning of the word horticulture, a seventeenth century adaptation of the Latin hortus meaning garden and cultura meaning culture is the art or science of cultivating edible crops or ornamental plants. Several disciplines that complement horticulture such as biology, botany, ecology, entomology, physiology, chemistry, computer science, communication and management as well as garden and planting design are combined in good horticultural training. This provides the horticulturalist with various skills to develop careers in divergent areas of horticulture. In urban situations his/her work is most likely to involve working with plants, people and the environment to transform or maintain areas for education, recreation and relaxation (The Chambers Dictionary. 2003). 

The term sustainable horticulture is problematic to define as social, economic and environmental values are subject to cultural interpretation in response to local conditions, traditions and a variety of disciplines or movements. The twenty first century horticulturalist is facing environmental problems such as climate change, scarcity of water and energy resource, pollution and loss of public green spaces and also social issues, such as sense of place and local character, civic participation and inclusiveness of minorities. By teaming up with practitioners from other disciplines, working with new technologies and adjusting to the ever-changing circumstances, together he/she would be able to come up with solutions to create urban landscapes that meet the needs of the local communities and to implement new management techniques and practices to maintain these landscapes both technically and economically in the most possible sustainable way (Cumberlidge and Musgrave. 2006, Hitchmough and Dunnett. 2003).  The horticulturalist cannot provide solutions to all the problems the cities of the twenty first century are facing but can, by educating and involving the broader community, developing management techniques to reduce the consumption and waste of finite resources and sustainably managing the land, mitigate the detrimental effects that human activities can have on the environment (Bisgrove. 2008).

The expertise of the twenty first century horticulturalist is to manage the landscape. As he/she will have to work more extensively with professionals from multi-disciplinary practices and as professional boundaries will increasingly dissolve, the horticulturalist will have to be aware of skills and techniques beyond those of conventional horticulture. The creation and management of sustainable cities have become the focus of many disciplines including town planning, architecture, landscape architecture, art and environmental science amongst others. In addition to the horticultural literature, the horticulturalist will have to keep informed on the progress that other disciplines are making in this field by reading recent publications, attending seminars and exhibitions or joining web forums in those disciplines (Appendix 1). 

Chapter 2: The horticulturalist’s challenges in urban environments

Modern cities need vegetation to counteract the adverse effects of urbanisation, such as heat island effect, flash floods, and noise- and air pollution. Green spaces play an important role in the healthy living of urban dwellers, providing a diversity of leisure where people can escape, relax, play and enjoy themselves. In addition they sustain bio-diversity and wildlife characteristics to urban habitats (Gilbert. 1991, Rogers and Gumuchdjian. 1997, Thames Gateway London Partnership. 2008). Several challenges face the horticulturalist to create and manage sustainable public urban green spaces.

Building sustainable cities requires the integration of several disciplines such as economy, political, social and environmental sciences, ecology, horticulture, landscape architecture, architecture, engineering and art. Practitioners from every discipline must bring their expertise and be able to exchange ideas between each other in order to efficiently plan the twenty-first century. Projects must not bear the stamp of one individual or company but need to be an amalgation of ideas and communication to link ecological, educational and social projects, which requires restraint and modesty from each of the practitioners involved (Cumberlidge & Musgrave. 2007, Jim. 2004, Reed. 2006, Rogers and Gumuchdjian. 1997). 

In addition, the development and management of urban public space needs to involve the citizen in order for him/her to feel a sense of ownership and therefore responsibility. Creative practitioners must start a dialogue and collaboration with local communities and must use their knowledge and expertise in local matters from which to design and create projects that will effectively and efficiently improve life in the cities. These practitioners will act as mediators between communities and higher authorities. Breaking down the boundaries between experts and citizens will contribute to educating the communities, so they can take part in the development of cities (Cumberlidge and Musgrave. 2007, Rogers and Gumuchdjian. 1997). Evidence, which demonstrates successful collaborations between multi-disciplinary experts and citizens, must be made available to the wider public. This will encourage more practitioners and communities to work together towards more dynamic cities (Leach: personal communication).

The modernist tradition of town planning has been to separate spaces and functions in order to resolve conflicts. Due to an intensive competition for land use, green spaces – urban commons, parks, roads and railways, city centres and cemeteries – have shrunk and become isolated and unevenly distributed. Due to a lack of funds and the anachronistic prevailing idea of containing and controlling nature, they are poorly maintained and uninviting to the public. They are often subject to intrusion and accidental or intentional damage. Some natural pockets such as brown field sites are considered to be wasted resources and are preys to urban developers (Gehl. 2007, Jim. 2004, Pollack. 2006). Over the last fifty years, this fragmentation of our cities has been further accentuated by the rise of the personal motorisation, which has allowed people to move out of the centre of the cities and made the connection of public spaces to one another unfriendly to pedestrians and cyclists. It is important to reconsider all spaces – including the road and car park - as valuable and potentially inhabitable to regenerate urban life (Mossop. 2006, Pollack. 2006, Rogers and Gumuchdjian. 1994).

Since the mid-twentieth century, budgets for urban parks run by local authorities have been drastically reduced. In order to cut the costs and reduce the number of staff, they have started to contract compulsory competitive tenders from private companies (Gilbert. 1989, Ullman: personal communication). Landscape practitioners have been forced into contractual relationships with companies employing staff lacking expertise that lead to several problems.  Contractors often don’t have the required experience coupled with little understanding of the importance of biological and visual plant characteristics in relation to the physical, biological, social and historical context of the planting sites and to the influence of the prevailing climate of an area. This has brought problems ranging from inappropriately selecting and ordering plants to mishandling nursery stock. In addition, the resulting landscape is often aesthetically dull and not adapted to the local environmental conditions (Coslett et al. 1994, Hitchmough and Thoday. 1994). All these factors put a strain on the daily maintenance and use of urban parks. 

Climate is a major factor to influence the growth, distribution, behaviour and welfare of plants (Clevely. 2008, Hitchmough and Thoday. 2004, Köningen. 2004). In artificial landscape the limit of plant tolerance is increased by strategies such as irrigation. The chemistry of the atmosphere has been changed by human activities resulting in increasingly erratic weather patterns (Clevely. 2008, Hunt. 2008, Rogers. 1994, Wilson. 2008). In the centres of large cities, where island heat is present, annual temperatures are higher, winters are milder, and summers are hotter than in surrounding areas. These climatic anomalies extend the plant’s season of growth but also result in an increase of pests, diseases and unwanted vegetation called weeds. In central London frost-free periods are extended by ten weeks and growing season by up to four weeks (Bisgrove. 2008, Gilbert. 1991). 

The most alarming issue the horticulturalist will have to face in the twenty first century could be the scarcity of water resources. With hotter and drier summer and restriction on water uses vegetables and annual bedding schemes will be increasingly difficult to grow, trees will scorch and prematurely drop their leaves, lawns will turn brown. Some species may react favourably and thrive to the detriment of more sensitive ones that are bound to disappear (Bisgrove. 2008, Clevely. 2008, Hunt. 2008, Wilson. 2008). The horticulturalist will have to adapt to changing conditions and take action to avoid problems related to climate change. He will have to come up with creative solutions to manage water efficiently and effectively to fight drought, flood, soil erosion and nutrient leaching (Hunt. 2008, Wilson. 2008).

Urban soils have extremely variable and unpredictable characteristics, due mainly to human activities. Even green fields soils differ greatly in moisture, structure, texture and pH from one site’s area to another (Coslett et al. 2004, Emery. 1986). The main characteristic of urban soils is compaction due to heavy traffic and handling when it is saturated. This can cause direct damages to their structure that result in problems such as water logging and drought, or indirect problems such as susceptibility of pathogens and erosion amongst others (Kendle and Sherman. 2004). 

Over the last fifty years, the surface layer of urban soils has been increasingly disturbed by developments and this has produced immature alkaline soils. The elevated pH is mainly the consequence of calcium release by building material such as mortar, cement and plaster. Another consequence of urban developments is the contamination of land surface by potentially toxic trace elements such as copper, zinc, lead and boron. In addition, as a direct result of landscape maintenance, the presence of toxins from herbicides and other chemical residues is often found in urban soils. Due to the presence of brick rubble urban soil may be well aerated and benefit of a good drainage, which favours plant root penetration and biological activity that is important for the breaking of organic matter (Gilbert. 1991). Urban soils are challenging the landscape practitioners. Prior to any work, they will have to establish the range and nature of the soils present on a site to evaluate the most suitable soil manipulation and master- planning to produce a successful and sustainable landscape (Coslett et al. 2004, Hitchmough. 2004, Kendle and Sherman. 2004).

Many cities are plagued by pollution that causes adverse effects such as reduced crop production, soil erosion, contamination of ground water, and contributes to their citizens’ ill health (Cumberlidge and Musgrave. 2007, Hester. 2006, Rogers and Gumuchdjian. 1994). Individual motorisation and cheap petrol have greatly added to the global air pollution and account for the majority of urban green gases. In London, traffic and congestion produce more pollution today than before the Clean Air Act 1965 (Rogers and Gumuchdjian. 1994). Cities are characterised by increasing populations that persistently consume resources and pollute their surroundings. Waste disposal has become a concern and often is the cause of soil and water contamination (Hester. 2006, Rogers and Gumuchdjian. 1994). 

The management of land resources needs to be taken into account when practitioners plan and manage the urban environment. Town planners, architects and landscape practitioners need to devise systems that reduce consumption and waste, re-use resources and recycle material to create sustainable cities (Rogers and Gumuchdjian. 1994). Landscape practitioners will increasingly be faced with the decontamination of soil and water, the production of locally edible products and the reduction of waste produced by the industry (Hester. 2006, Kircher. 2004).

Chapter 3: Amenity Landscapes

The meaning of the term amenity in relationship to landscape is the keeping of national public landscapes for pleasure or as a pleasant public facility where people can enjoy themselves (Bisgrove, personal communication). In this paper, it is used in contrast to productive landscapes and landscapes built on disturbed sites. There are three approaches to urban amenity landscape: 

The technological or ‘built’ landscape dominates city centres and focuses on hard landscape materials rather than vegetation. It aims to provide high quality environment to the pedestrians with good spatial articulation, harmonious architecture, personal safety and comfort to the users. It requires a high design and maintenance input.

The gardenesque landscape is prevalent in Britain and originates with the birth of the municipal public park in the nineteenth century. Its main purposes are aesthetic and visual pleasure as well as active and passive recreation. It is characterised by facilities for sport and vegetation, which require careful design and regular maintenance input.

The ecological landscape focuses on the conservation of habitats and wildlife. This type of landscape is low cost and requires little design and maintenance input.

The three approaches are complementary to each other, bringing to the urban dwellers variety, safety, comfort, aesthetic pleasure and good recreational spaces. Gardenesque, technological and ecological landscapes will compose sustainable cities (Gilbert. 1991).

The second half of the twentieth century has seen an increase in incomes, education, leisure time and mobility (Gilbert. 1991). Fashions are rapidly changing. In order to successfully create and maintain public green spaces, practitioners should investigate how local residents perceive the landscape. These perceptions may vary according to the education, income, occupation, gender, ethnicity, age and trend (Jorgensen. 2004). The investment of local users in developing their local green space should be taken into account as it could provide relevant information on safety, shelter and use of this space. The horticulturalist must team up with landscape architects, social scientists and environmental psychologists in order to design and maintain sustainable spaces, in which the local community can actively participate (Cumberlidge and Musgrave. 2007).

Technological landscapes dominate city centres where intensive human activities require artificial surfaces. They are characterised by an absence of vegetation other than trees and a few short-lived ornamental species grown in containers. They often are uniform, lacking of local character and separate functions (Gilbert. 1991). Sustainable urban landscape design should use the surface as the infrastructure to represent the dynamic conditions of urban living and emphasize on the connection between elements in order to produce good public spaces (Belanger. 2006, Mossop. 2006). Urban planning is an interdisciplinary process where art and technology aim to create environments where the people share the space and interact with each other (Rogers. 1994). Public squares are increasingly used as venues for cultural and recreational activities and people want to feel safe and comfortable when they are enjoying themselves. When designing these spaces, landscape practitioners should aim at a range of objectives such as good spatial articulation and architecture, comfortable pedestrian surfaces, well-placed seating, favourable microclimate and high level of personal safety. In addition, such spaces could be inter-connected through a network of pedestrian streets and alleyways, riverside walks, public gardens merging into each other (Gehl. 2007). The South Bank in London is a good example of a successful people-orientated development, connecting Waterloo Station, Borough Market and the Tate Modern through a network of pedestrian ways. 

Eradicating the presence of the car in favour of the pedestrian and bicycle is unrealistic and would only produce sterile landscape (Pollak. 2006). Sustainable cities should be formed of a network of routes for motorists, pedestrians and cyclists. Streets are often clustered with excessive signs and street furniture resulting in a loss of character. English Heritage has launched the ‘Save our streets’ campaign to rethink design and management of the streets across England. Once declustered, these routes could be planted with appropriate trees, as they catch dust, absorb carbon dioxide and other pollutants, release oxygen and reduce levels of noise pollution (Rogers. 1994). A careful selection of trees by horticultural experts would help in preventing problems specific to tree growth in urban areas such as vandalism and unintended damages, damages to built structures and buried utilities, soil compaction, pollution and environmental conditions (Jim. 2004). 

Roofs also provide opportunities to sustainable urban design. Green roofs offer amenity, ecological, technological and financial advantages (Johnston and Newton. 2004). They can be extensive, semi-intensive or intensive (Appendix 2). Green roofs are not widely accepted by architects, landscape architects and the public despite their benefits. They offer opportunities to the horticulturalist in developing aesthetically pleasing schemes that would complement the built environment (Phillips: personal communication). He/she could extent the research on plants suitable for growing on roofs and made the results available to professionals and the wider public. This would promote green roofs and their role in sustainable urban landscape (Smith and Boyer. 2007). In any case, urban vegetation mitigates the effect of climate change.

Most formal amenity green spaces are gardenesque parks that display large formal areas of grassland planted with specimen trees combined with perennial borders and annual bedding schemes (Jorgensen. 2004). Until the second half of the twentieth century, municipal parks benefited of sufficient funds to maintain these costly landscape (Bisgrove: personal communication, Gilbert. 1991, Jim. 2004). These landscapes are ill fitted to the twenty-first century. They don’t meet the need of the urban dwellers, and cannot be maintained to high standard due to budget restriction and competitive tendering schemes introduced in the seventies (Gilbert 1991, Jorgensen. 2004). Parks funded by other organisations than local authorities, such as the Royal Parks in central London, are better maintained than others and still visited by almost all Londoners, tourists and landscape practitioners (Hargreaves. 2007), but most municipal parks are attracting less and less visitors, as they don’t fulfil the needs for shelter, safety, visual pleasure and recreational activity. 

It is important to re-assess the social and cultural, ecological and economical factors of the twenty-first century in order to design and maintain sustainable and user-friendly public green spaces. The restriction of local authorities’ budget and the Local Government Act, 1988 has forced municipal parks into compulsory competitive tendering (Appendix 3). Landscape practitioners are forced to work in contractual relationships. In order to implement landscape to a stiff schedule, plant selection and planting, the responsibility of the horticulturalist has shifted to landscape architects and contractors who lack horticultural expertise. This has resulted in standardised schemes that do not use the cultural, ecological and physical opportunities a site offers (Hitchmough and Thoday. 2004). 

The creation of sustainable amenity landscape requires the union of knowledge and experience from different expertise and disciplines. Communication between landscape architects and horticulturalists, coupled to a mutual respect of their expertise is essential to successfully complete a project and achieve an objective agreed with the client (Gillingham: personal communication, Hitchmough and Thoday. 2004, Lim. 2004). Ideally, the landscape architect is in charge of producing the design, writing the specification and supervising the site (Coslett et al. 2004, Gillingham: personal communication). The landscape contractor is a partial site manager who specifies and orders the plant production and supervises the plant handling and delivery in order to carry out satisfactory planting within the deadline agreed with the client (Coslett et al. 2004). The landscape contractor should be a horticulturalist with a good knowledge of plant tolerances, based on a combination of experience and literature. The horticulturalist should also understand the physical, biological and cultural characteristics of the developing site and how this would impact on the planting (Hitchmough and Thoday. 2004). In addition, the horticulturalist should have a good grounding in nursery stock, production and cultivation to adequately enforce the specification required by the main contract (Coslett et al. 2004).  

Specification schedules often aim to maintain the rigid image projected by the designer. Such schemes show a separation between design and maintenance at the creative stage of the project. Dynamic schemes, where vegetation changes in space and time, are more and more popular. They don’t bear the stamp of the designer but require a long lasting collaboration between both the landscape architects and the horticulturalist. Creative management through time is as important as the original design and requires horticultural expertise to produce successful dynamic landscapes (Köningen. 2004).

Conservationists and urban ecologists are concerned about the loss of habitats and bio-diversity due to developments. Urban biodiversity relies on people to exist. Urban wildlife provides physical, social, emotional and intellectual benefits to urban dwellers (Gilbert. 1991). Areas with a high level of biodiversity are parts of the natural heritage and should be preserved as much of possible. (Jim. 2004). Biodiversity-rich areas run through specially designed nature reserves, public parks, commons, cemeteries, private gardens and ‘waste’ lands beside roads and railways. In London urban dwellers can enjoy wildlife in Camley Street Natural Park, Hampstead Heath, Wimbledon Common, Highgate Cemetery and Gunnersbury Triangle amongst other locations. However, such areas are few and often mismanaged. 

Several reasons can be given for a lack of naturalistic areas in urban environment. The cultural and social factor plays the most important role. Ecological landscapes do not meet the expectations of the majority of citizens. They consider these low-kept areas as neglected rather than a feature and some groups of the population, such as ethnic minorities and women, feel threaten in these untidy pockets. To overcome the social and cultural challenge, ecologists, landscape practitioners and social scientists must work together to understand what people expect from their environment (Gilbert. 2001). Once this criterion has been assessed, it is possible to shift the public attitude towards informally kept landscape, either by keeping the public fully informed of the necessity for changing the area’s design and management or by aesthetically enhancing the naturally occurring vegetation (Gilbert. 2001, Hitchmough and Dunnett. 2004). Landscape practitioners are also responsible for the lack of natural areas in public green spaces. Many British landscape architects are reluctant to introduce ecological schemes in their design. They think that ecology comes after aesthetic and social issues and they don’t feel in control of these dynamic landscapes (Jorgensen. 2004). With regards to management an often-overlooked factor is that many horticulturalists have not been trained to look after sites for wildlife and are not aware of ecology principles and conservation practices to maintain naturalistic plantings up to the required visual standards (Gilbert. 2001, Hitchmough and Dunnett. 2004). 

The ecological approach offers flexibility to landscape practitioners in both design and management techniques. If landscape architects, horticulturalists and ecologists were working together to create dynamic rather than fossilised schemes, they could create visually pleasing and diversely rich areas requiring a low-cost management input, and unsupervised contractors would be able to carry out the maintenance of these areas (Hitchmough and Dunnett. 2004, Gilbert. 2001).

Chapter 4: Productive Landscapes

A productive landscape, in this context, doesn’t only describe the yielding of edible crops for urban dwellers. It is also the work of interdisciplinary practitioners, who focus on breaking down boundaries between professionals and amateurs in order to foster new attitudes and places for sustainable community development (Cumberlidge and Musgrave. 2007). In productive gardens, the horticulturalist may act as a mediator between experts and citizens and as an educator. In addition, he/she may be able to offer advice on how to adapt cultivation techniques in response to climate change (Leach: personal communication). 

Productive gardens offer citizens an opportunity to be responsible for their local environments, and therefore act as the glue that binds urban communities together (Rogers and Gumuchdjian. 1994). Garden plots can be the settings where multi-cultural citizens of all ages learn about each other’s culture and the local ecology. Integration of the broad community into the development and management of its surrounding can reduce social issues such as vandalism and promote the respect of cultural distinctiveness (Hester. 2006). Professionals, amateurs and public as well as private organisations must collaborate to maximise urban resources and develop a city that is more flexible and adaptable (Cumberlidge and Musgrave. 2007). To adjust to changes with a minimum of social and environmental stress, cities require the citizens to actively participate in the layout, maintenance and use of the environment (Hester. 2006). Design becomes a medium that allows social changes and flexibility (Cumberlidge and Musgrave. 2007, Hester. 2006). Over the last ten years, artists- with their capacity of observing and questioning political, economic, social and natural dynamics- have created discussions and debates on sustainable urban living. Their works have produced small but effective results that have involved communities and have challenged the conventional powers (Cumberlidge and Musgrave. 2007).

As a result of cheaper transport affluent cities like London import much of their edible products from overseas. In the past, areas like the lower Lea Valley- that is to be transformed to host the 2012 Olympics- were producing crops to feed the adjacent cities.  Today a typical London meal greatly contributes to the global carbon footprint, as it can travel up to 3 000 km. Urban dwellers are putting a great pressure on the land and water supplies, consuming its resources as if they were inexhaustible. London needs a hundred and twenty-five times its own area to produce the eight thousand tonnes of food it daily consumes (Pearce. 2007). Affluence has bred a ‘throw-away’ society that requires large quantities of paper, glass, plastics and other materials to meet the urban society daily life style. It results in an increase in solid waste that is dumped on bursting landfills which intake capacities are not unlimited. Waste contributes to land and watercourse contamination, which could impact on crop production (Goode. 2000, Hester. 2006, Rogers and Gumuchdjian. 1994). 

Sustainable cities must maximise their efficiency by reducing their carbon footprint and managing their waste. International cities may promote creative solutions to these inefficient patterns of living by implementing strong environmental policies and by involving the communities (Goode. 2000, Rogers and Gumuchdjian. 1994). A growing number of Londoners want to return to locally grown fresh produces, which explains the growing popularity of farmer markets. This trend towards urban farming is pushing the city to become more resource efficient. The social, economic and environmental advantages of relying on food locally produced have become apparent (Goode. 2000). Citizens spend more time tending plants every week to feed their family. Urban growers could even make profits if they were investing in systems to maximise their yields. Urban farming offers other benefits such as recycling human sewage to produce free fertilisers, reducing the amount of solid waste, educating urban children on the provenance of their food. Governments should support and encourage these initiatives. The twenty-first century’s sustainable cities must be productive as urban farming creates green spaces where the community can meet and exchange ideas, recycles waste, provides education, cut down on carbon foot print, produces strong economy and mitigates the effect of climate changes (Pearce. 2007).

Allotments are an integral part of the London landscape. Over the last twenty years they have regained the interest of urban dwellers and in central London plots often have a long waiting list. Allotments are platforms where diverse cultural communities can meet and share ideas. Young and old plot holders are coming from diverse cultural and social backgrounds. In addition, allotments are fostering self-sufficiency, creativity and recycling (Thompson. 2006). The London Allotment Network (LAN) website connect Greater London plot holders by providing web space for advertising events, release news and views as well as advice on setting up individual allotment society’s sites. This informal group of plot holders uses technology to further connect individuals sharing common interests (London Allotment Network. 2006). 

Allotments also have an educational value. Between May and September 2007, five hundred square meters of St James Park in central London were transformed into allotments growing fruits and vegetables. The Churchill Museum and Cabinet War Rooms and the Royal Parks ran the project to commemorate the Second World War’s ‘Dig for Victory’ campaign. It recreated allotments as they were grown sixty years ago but also included a modern day allotment. The campaign tackled issues, such as fresh healthy food, healthy living and sustainability, as relevant today as sixty years ago. Local school children and Westminster community groups carried out the maintenance. This project had educative purposes and made a teacher’s pack nationally available to schools for recreating their own project. The opening weekend offered arts and crafts workshops as well as live music and performances. The ‘Dig for Victory’ campaign was so successful that, in May 2008, the allotments will be replanted for the summer. This year’s themes are recycling, wildlife habitats and organic farming (Allotments Regeneration Initiative. 2007, Churchill Museum and Cabinet War Rooms. 2008, Rook. 2007).

City farms and community gardens are community-managed projects working with plants, people and animals. There are fifteen city farms scattered around London. They vary in size and activities according to their locations and the needs of the local community. All of them run educational programmes on the importance of healthy and sustainable living, provide activities for children, contribute to community life and promote environmental awareness. Seven out of the fifteen city farms in London are involved in horticultural projects either by displaying edible and cottage gardens or by involving the community in the cultivation of food-producing and ecological allotment plots (Federation of City Farms and Community Gardens. 2008, Walsh: personal communication). Community gardens strongly rely on volunteer’s involvement. They often are the only opportunity for the community to get involved in a green space (Federation of City Farms and Community Gardens. 2008, Bankside Open Spaces Trust. 2008). In London, the best productive community gardens are the Calthorpe Project in Camden that displays a children vegetable plot, Cable Street Community Gardens in Tower Hamlets and Cameron Community Gardens, located between three nineteen fifties council estates in Bow, where Gavin Jones, a local resident, secured local council funding to transform a lawn into a productive garden tended by the local residents. Unfortunately it is only open by appointment (Thompson. 2006).

In the summer 2007 the Tate Modern’s turbine hall hosted the interactive exhibition ‘Global Cities’. As part of the exhibition, the project ‘Edible Landscape’, by the American artist Fritz Haeg, was planted at the junction of Lancaster Street and Webber Street in Southwark. This is one of the least green areas in London and remains heavily polluted by past industrialisation. Resident and community volunteers supervised by Haeg ripped out an uninspiring triangle of lawn to plant an edible garden (Tate Modern. 2007). 

Haeg, a trained architect turned artist and gardener challenges urban dwellers to reconsider their environment by comparing the inputs and outputs as well as environmental properties of turfed areas and vegetable gardens. His aim is to stimulate a debate on the land use and the allocation of resources. His team is composed of horticulturalists and he promotes education by encouraging students to monitor and compare the effects different ecosystems can have on the social, cultural and natural environment (Descanso Gardens. 2008). Haeg initiates projects that test and reflects the relationships between communities and environments. Unlike many architects, he is against the concept of permanent and sterile monuments that will testify the mastermind of an individual but prefers small actions that can be embraced by everyone and will make a change for the future. He is more interested into applying the architect’s expertise to other disciplines. For him the garden is a place where people can reconnect with nature, a platform that may lead to a more sustainable management of the planet (Seek and Haeg. 2007). 

In June 2007, Fritz Haeg presented a proposal for a London-based project called ‘Olympic Farming 2012’ where Londoners would transform their front garden into productive gardens to provide fresh food for the six hundred thousand guests expected in 2012. The aim is to reflect on the environmental and social effects of our modern eating habits. The proposal included accurate and comparative data and guidance for growing vegetables in order to efficiently carry out the project (Haeg, 2007).
Chapter 5: Landscapes on brownfield sites

Brownfields are abandoned, derelict and under-utilised urban or/and industrial areas that may be contaminated (Boott. 1999). Contaminated sites contain, above- or belowground, substances detrimental to human health or the natural environment (London Borough of Lambeth. 2008). Several toxic metals often contaminate the soil of abandoned industrial sites (Hacker, J. 2004). Heavily contaminated soils pose problems for plant performance and therefore, the horticulturalist must focus on the species tolerance of the conditions encountered on such site (Hacker. 2004, Kendle. 2004). According to the legislation for the management of contaminated land- as written in Part IIA of the Environmental Protection Act 1990 and the Contaminated Land Regulations 2000- a site is defined as ‘contaminated if there is a ‘significant pollutant linkage’, which must always be composed of the three components: source, pathway and receptor (The Corporation of London. 2004). In London, the land reclamation of any site that may have been contaminated must be subject to a thorough investigation and a high standard decontamination prior to its development (London Borough of Lambeth. 2008).

The reclamation of brownfield sites to develop sustainable urban communities is a central element in the Government’s strategic development of London. Sustainable development must meet the economic, social and environmental needs of the city. The infrastructure of production, distribution and consumption must produce minimal damage on the environment that supports both the economic and social structures (Boott. 1999). The concept of change, which is directly linked to urban life, must recycle derelict city spaces into new infrastructures that retain the ‘genius loci’, generate affluence, create social interaction and respect the environment. The post-industrial decline in London has produced landscapes of desolation often inhabited by deprived communities. These defunct sites can be regenerated into accessible green platforms for urban communities. Reclaiming contaminated land challenges interdisciplinary practitioners to make the most of the social, physical and economic assets of a location (Cumberlidge and Musgrave. 2006). 

Thames Barrier Park (Appendix 4), located in the London borough of Newham, illustrates the transformation of a contaminated brownfield site into a high quality green space. The park is located on a former ‘dock and factory site that handled and processed industrial chemicals’. 

The site closed in the 1960’s and the contaminated soil was capped by a three hundred millimetres layer of crushed concrete. In the early 1980’s the young London Dockland Development Corporation (LDDC) started a regeneration project of the area. In 1997, the site was cleared and decontaminated, the final formation profile was created and a capillary break layer sealed the subsoil. A year later, a one to two and half meter deep layer of clayey topsoil was laid over the capillary break layer. The planting of wild flower meadows and trees took place transforming this redundant site into an high quality green space. 

The project originally aimed at developing a multifunctional green space for the multicultural and deprived local community of Newham and at attracting tourists. In addition, apartments and commercial developments were built to improve the value of the land and attract investment in the area. The park failed to attract the local community and visitors from London until Pontoon Dock DLR station was built in 2005. Thames Barrier Park’s visitors prospect is bound to improve in 2012, as the Olympics will be based in that area. The design and building of the scheme cost twelve million pounds and the annual maintenance of the park requires a budget of seven hundred thousand ponds, which exceeds the maintenance budget of any similar London green space (Villella et al. 2006).

The ecological approach to land decontamination emphasises on planting a long-term sustainable vegetation on toxic sites. Phytoremediation techniques remediate the harmful physical and chemical characteristic of metal contaminated sites by using the appropriate plants and their microbiota, soil amendments and agronomic techniques. Plants must be select according to their resistance to specific metals. In addition, they must be drought tolerant and have low-nutrient requirements. Phytostabilisation is a process that reduces metal mobility by combining soil amendments and the use of metalophyte species. The metal-tolerant plants contain the toxic elements by absorption and accumulation in their roots. Phytoextraction or phytoaccumulation is a process where metalophyte absorb the toxic metals through their roots and transport them to their aboveground parts. It is only effective on low-level contaminated soils (Wong. 2003).

Landschaftspark Duisburg Nord in the Ruhr Valley may inspire British and international landscape practitioners facing the challenge of contaminated land reclamation. The project was part of a regional government programme called ‘IBA Emscher Park’ to encourage the economic and urban regeneration of the rundown Ruhr area. The transformation of a site around a disused steelworks factory shows that the remediation, reuse and management of derelict industrial complex do not require an excessive budget if planned carefully. The German landscape architect Peter Latz collaborated with artists, horticulturalists, and ecologists and involved the local community to develop a long time-scale restoration of the contaminated sites. He has allowed the project to evolve slowly and gently, and to show what everyday nature can offer our daily life. Even the decontamination process was conceived in the long- term. Metalophyte species were appropriately chosen for their capacity to naturally clean up the soil with low or moderate level contamination. The most toxic soils were buried and sealed but metal-tolerant plants were used to cover the seal. This site is internationally admired for its aesthetic, ecological, functional and social qualities (Cumberlidge and Musgrave. 2006, Weilacher. 1999). 

Landscape practitioners must be cautious when involved in the restoration in contaminated land. The decontamination techniques for a site will depend upon the concentration and types of metals found in the soil (Wong. 2003). The legal aspect is important, as regulations and policies on soils vary from one country to another. The EU legislation on contaminated land remediation systems is not specific and many individual Member States have their own standard to approach the problem of contaminated land (Adshead. 2007).

Over the two last decades attention has been given to the impact of brownfield sites on bio-diversity and their value for nature conservation (Boott. 1999). Brownfield sites can be particularly rich in wildlife habitats and they support a rich and diverse native and exotic flora. Low levels of contamination increase the number of species, as stress reduces the rate of fast-growing species. The variety of substrates provides nesting habitats for invertebrates and birds alike. Urban brownfields have the same ecological value as ancient woodland. They often support rare species specific to one site. With the need for development natural habitats with high ecological value are lost everyday. Controversy about the development of green spaces or buildings on existing brownfields has arisen. The conservation of biodiversity has been implemented in the Planning Policy Statement 9 and the Natural Environment and Rural Communities Act (Hitchcock, G. 2008). 

The safeguard of the black redstart, one of Britain’s most endangered birds was at the origin of the concept of ‘brown roof’. The bird was nesting in a soon-to-be developed brownfield site in Deptford Creek. A battle between ecologists and property developers ended when a “rubble roof” was designed to replace the habitat. The first brown roof was placed on top of the Laban Dance Centre, a colourful building designed by the Swiss Architecture Studio Herzog and De Meuron. The roof is not visible or accessible to the public. Its surface is covered with rubble and mimics the surrounding landscape to provide an artificial habitat for the bird. Other buildings, such has the Barclays Head Quarters in Canary Wharf, have integrated brown roofs to attract wildlife (Earth Pledge. 2005, Gedge. 2006). 

Brown roofs focus on substrates rather than plants. It is important to provide the roof with a variety of aggregates and seed mixes to create different habitats. The substrates can include garden soil, sand, shingle, stony areas and sedum mats. This would provide a variety of habitats for invertebrates as well as an opportunity for a variety of planting. Both the depth of substrate and the flora influence the variety of invertebrates and birds found on those roofs. A variety of substrates and habitats form a mosaic of habitats for different species. The aggregate material must be low in nutrient and well drained; where possible it should derive from the original site prior to development. This makes “brown roofs” sustainable and economic as no substrate needs to be bought in or transported. The substrate should rest on site until put on the roof, as this will encourage local seeds to build up in the substrate and invertebrates to colonise the roof. Before building any brown roof, it is important to consider what type of wildlife one wants to attract or what the architects and developers need to control, such as providing a suitable habitat for endangered species. It is therefore important to look into the specific nesting, food and nectar requirements for each desired species (Gedge and Frith. 2005). 

The initiative of ecological roofs is supported by the Government initiated Biodiversity Action Plan (UK BAP), which has released three reports on the benefits of green roofs for wildlife conservation (Earth Pledge. 2005).

Chapter 6: Conclusion

The world is facing an uncertain future resulting of the inappropriate modern way of life. Since 2007, half of the global population lives in cities. Cities are parasites on the world and the relentless consumerism increases pollution and accelerates the effects of climate change (Pearce. 2007, Rogers and Gumuchdjian. 1994). Cities may be the key to sustainability, as they provide the canvas to make the essential changes (Goode. 2000, Pearce 2007). They need to take responsibilities for their environmental and social actions (Goode, 2000). Urban planning has never been as interesting and challenging as today (Cumberlidge and Musgrave. 2007). Building sustainable cities requires the reject of single-function development and the collaboration of different disciplines. London with its multiple and locally distinct towns has a great potential to be transformed into one of the foremost compact cities (Rogers and Gumuchdjian. 1994).

Sustainability redefines wealth as our natural and social capitals. The twenty-first century riches may be the availability of clean air, fresh water, fresh food, rich biodiversity and natural spaces as well as safe and affordable living environment for the community. Well-designed public spaces breaks down prejudice and foster tolerance and social responsibilities (Cumberlidge and Musgrave. 2007, Rogers and Gumuchdjian. 1994).

The concept of ecology, which demonstrates how all elements are interlinked to form an eco-system, must be understood beyond the natural world and must also include the social, cultural, economic and political world to allow changes of the spatial forms in the cities (Cumberlidge and Musgrave. 2007, Waldheim. 2006). 

Artists are creative and forward-looking. Their provocative concepts, if the actively involve the community, may instigate changes in our daily understanding of the cities. Art paired with technology is becoming indispensable to develop ecological and economically flourishing communities (Cumberlidge and Musgrave. 2007, Rogers and Gumuchdjian. 1994).

Vegetation plays an important psychological, ecological and environmental role in cities (Rogers and Gumuchdjian. 1994). Growing plant is a cultural process composed of a dialectic between culture- the high technical standards required in completing a scheme- and nature – the understanding of ecological system. Cities provide fascinating sites to be discovered, interpreted and transformed. Landscape practitioners need to perceive and represent their surrounding by integrating the broader social, cultural, political and ecological environment. Their expertise, within interdisciplinary practices, may contribute to a sustainable future for our cities (Weilacher. 1999). Technology is a powerful tool to keep updated with what is happening on a global scale. The urban horticulturalist must use the modern communication tools to exchange ideas with other landscape practitioners and urban communities around the world (Rogers and Gumuchdjian. 1994).
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Appendix 2: Types of Green Roofs

Intensive green roofs

Similar to the old-style roof gardens

Similar regular maintenance to gardens at ground levels (irrigation, pruning, mowing, etc)

Minimum depth of substrate = 150 mm

Growing media : lightweight to garden soil

Usually for access, or to be viewed

Very broad plant palette including trees and shrubs

Extensive green roofs

Sedum mats or substrate-based, includes “brown roofs”* 

Minimal maintenance

Substrate depth between 20 – 100 mm

Growing media: lightweight, such as brick rubble, crushed concrete, subsoil

Not for access, sometimes not even to be viewed

Restricted plant palette that could survive in extreme conditions

Semi-extensive green roofs

Between intensive and extensive green roofs

Some maintenance

Substrate depth between 100-200 mm

Growing media: lightweight with some organic matter (ratio varies)

Often accessible to users and viewed

Grasses and low vegetation

* Brown roofs

Also called roofs for biodiversity

Covered with different type of substrates

Using different depth of substrates

Spontaneous plant colonisation

Tends to recreate brown fields

Use by-products of the development of urban site such as brick rubble, crushed concrete, sub-soils

Substrate is used to provide habitat for invertebrates and birds

Appendix 3: Compulsory Competitive Tendering

The Local Government Act, 1988 requires local authorities to contract out some of their services. They have to seek competitive tenders from private companies or groups from their own workers. This aims to reduce the cost and to increase the efficiency with which services are delivered. It reduces the size of bureaucracies and the number of staff. Municipal parks have been tendered out since August 1989. 

Putting work out to tender requires prodedures: at least three companies must be invited to carry out work for contracts, contracts must be sufficiently advertised and the company/organisation must not restrict or prevent competition. In addition, local authorities may only take into account commercial matters. This excludes how the contractors rule their business. Contracts are granted on the most competitive prices, usually for a three years duration and companies must commit themselves to fixed price. The role of the local authority is supervising and monitoring rather than providing the maintenance services. Contracts have to be agreed by the local authority but can be changed if the local authority is dissatisfied with the contractors’ work. 

Some local authorities, such as Wandsworth, have set up their own tendering organisations with former ‘in-house’ members of staff to contract out. These organisations have had to engage in cost cutting to be contracted.

(Ullman: personal communication)

Appendix 4: Map references of London case studies 

Thames Barrier Park

Pontoon Dock

Borough of Newham, London

Ordnance Survey Map Grid reference: TQ 405802

Laban Dance Centre

Creekside

London SE8 3DZ

Ordnance Survey Map Grid reference: SU 884065
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