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In spite of ongoing research, in most cities throughout the world, little is known about the actual extent and spatial distribution of urban agriculture in inner city areas. 

Many questions arise: Where are  urban agricultural activities concentrated and why? Who is involved? What kinds of crops are grown and by which groups of city dwellers? What contribution does  the product make to nutrition and food security? What kinds of soils do urban agriculturalists prefer?  How available is water and what is its quality? How far does the producer have to travel to market the products grown? 

In many countries, an important and so far unsolved problem is how to devise  appropriate methodologies to integrate agricultural activities in cities into urban planning processes. 

1. The basic principles and tools of  urban planning

The most commonly used planning tools are  master plans, strategic plans and structural plans (Dowall & Giles 1997), including different zoning measures.  Experience has shown that general and master plans tend to be static and prescriptive, based on the assumption that cities grow slowly. They also tend to ignore how household and commercial-sector demands for land change in response to price fluctuations  (van den Berg 2000).

For developing countries, a more appropriate and dynamic planning tool is structural planning. This  provides a broad framework for local decision-making, thereby encouraging  public participation. This method is  more indicative than a master plan, in that it requires not only projections of the future demands and needs of a  community, such as housing, infrastructure, employment, transport, local markets etc., but also environmental aspects like  waste management.

Land zoning gives  landowners information on how their land can best be used and where to situate buildings, etc. to optimalise the agricultural use. Zoning regulates the use of land in residential, commercial, industrial, agricultural or other land-use areas (Dowall & Giles 1997). Zoning is a means of  controlling urban sprawl, population density, traffic, and other urban problems.  In Asian cities, land is frequently used for both residential and commercial use, or for other mixed purposes. Mixed zoning is especially important in  clustered developments  where  working sites and residential areas are planned as one entity. In many developing countries, the spontaneous squatter settlements around the outskirts of cities, where housing, small-scale industries and agriculture are located in close proximity to each other, are also mixed zoning models. 

Site and Service Schemes provide the target group with a plot of land and basic infrastructure such as  water, roads, and sanitary facilities. The upgrading of squatter settlements provides an opportunity to build on partially developed existing structures, without interferring with well-established communities and social structures.

Land sharing is based on an agreement between the landowner (private or state) and the occupants of that land to develop it  according to their specific interests. Land sharing can be considered as a specific form of leasehold  which helps to strengthen land tenure and make it more secure  and to increase land values (Dowall & Giles 1997).
No land for urban agriculture?

There is no question that,  in many countries, open space for agriculture is limited and the faster the urbanisation, the more  limited that space becomes. For this reason, the efficient protection of open spaces in inner cities is an important issue.   However, despite the lack of open spaces for agriculture in urban areas,  there is huge,  unused potential for this activity in many cities of the world. Strips of land at the sides of roads, railways and power lines; along river banks and on seasonally flooded land; and on  other partially unproductive areas could be legally used for agriculture, in many cities of the world, providing  it is carried out  in a proper, environmentally sound way. In most countries, power lines are situated in non-residential  areas and so, in the same way as river banks, the land over which they pass is  often used as illegal dumping sites – as space that  nobody cares about. Projects in Tanzania have shown that by creating community gardens in such areas,  illegal dumping can be prevented.   GIS is an excellent means for  mapping these potentially productive areas because it takes  into consideration the environment, the quality of resources, and whether or not the poor of that community have access to them. 
However, to avoid land speculation and the selling of land when land prices rise,  it is better that agricultural land remains public property, the use of which is regulated by long-term leasehold contracts.   
The role of land markets in alleviating  poverty 

As indicated above, it is land tenure and security rather than the availability of land that are the keys to alleviating poverty.  Nevertheless, there are large  regional differences in how much  space is available in cities, the prices of land and land tenure regulations. The key question is how to bring the poor into the formal land market (Fernandes & Varley 1998). In the past, approaches to  poverty alleviation did little  to increase the flexibility of the poor, but  led instead to dependence on government and non-government organisations (Dowall & Giles 1997). Urban planners tackled this question by focusing on  housing schemes rather than on agricultural land use. From this we can learn  that it is sometimes better  to take valuable existing thinking and strategies as a starting point and try to incorporate agricultural land use within that framework: for example, the common measures taken by councils to provide or improve housing for the poor, such as site-and-services schemes and squatter settlement upgrading.  

2. The use of GIS as a tool  for land use planning

The use of Remote Sensing (RS) for mapping and monitoring intra-urban and peri-urban green spaces facilitates the mapping process, but needs to be combined with actual  ground data evaluation. For decades, urban planning has made wide use of geographical Information Systems (GIS), but this hardly ever included the management of  open spaces. We only have limited   experience of  applying  GIS to urban food production activities  e.g. in  Santiago de los Caballeros (Dominican Republic), Hubli-Dharwad (India), Kumasi (Ghana) and Dar es Salaam (Tanzania) (del Rosario et al. 1999; Brook & Davela 2000; Dongus 2000). GIS is  not only used for urban planning and open space mapping but also for monitoring the loss of agricultural land within city boundaries or for measuring urban greening indicators (Idbamerica 1998; Fazal 2000, American Forests 2000). In a situation where cities continue to undergo rapid changes, GIS  allows planners more easily to monitor changing urban food production trends (Dongus & Drescher 2000).

Nevertheless, the use of RS reveals institutional difficulties in planning. . Planning can only be carried out efficiently if the  different data on space, infrastructure, markets, nutrition, health, soils, water, waste, socio-economy, agriculture etc. amassed by different departments is linked together. . Furthermore, the technical equipment (data, computers, plotters, computer networks) and the skills needed in applying  RS is often missing. Another interesting open question in this context is whether  the use of RS can increase participation in the planning process (Nedovic 1999). 

2.1 Some areas in which  GIS can be used as a tool

Situation Analysis

GIS is an ideal tool for  visualising the current and changing spatial distribution of urban agriculture in cities . With the help of aerial photographs, even using series from different years, land-use changes can be documented and analysed.

Situation analysis may also include an inventory of resources such as water, soils, vegetation, services, micro enterprises,  institutions, and other relevant data. This activity can be done on different levels: independently through government organisations, private planning companies, NGO’s or other institutions, or in close co-operation with the local communities or a combination of both.. 

The co-operation with local communities requires tools for community research, one of which is  action research. This  can be used in situation analysis to draw community maps using the capability of local communities to visualise their own situation. Examples here  are:

· Actual land use and land use conflicts,

· Quality of soils and water, and sources of pollution,

· Access to resources (space, water, markets, inputs, etc.).

Land tenure and land-use arrangements are  critical with respect to sustainability. Preserving  urban land for farming activities is considered to be in the  public interest because of its  importance in  sustaining urban development, and should therefore  be needs-oriented. Community participation in the design of master or structural plans is essential.  

Needs and Vision Analysis

A needs analysis requires the participation of the local communities and is a further step in community-based mapping. Working  with the communities involved, a vision is developed of their expectations for the future  – of where they would like  to produce their crops and animals, of the  minimum areas needed to realise this production , of how would they like to have their situation (such as access to water and soils) improved,  which conflicts need to be solved and how  future spatial planning should be designed in order  to avoid conflicts. A needs analysis  may also include  taking stock  of community demands for space for agricultural production, and  demographic factors influencing development (e.g., birth rates, population growth, the influence of AIDS and HIV, etc.).

2.2 How to integrate community mapping into formal planning processes

Community mapping allows an analysis of demands and constraints of local communities to be considered in the planning process and combined with the capabilities (financial or/and administrative) and intentions of local governments. All these often different positions, opinions and intentions can be entered into a GIS database, which can then be used as an analytical tool to find “win- win” solutions to satisfy all the different demands. 

Community maps are not “scientific” maps,  but, nevertheless, they contain valuable information about the local situation that is often missed by local governments. However, the information provided by communities has  to be “translated” into GIS-usable data before it can be used in  conflict management, zoning, spatial planning and sustainable community development.
Participatory urban planning is a new, extremely  complex and difficult process. Many stakeholders have to be involved. Experience from many cities in Europe show the difficulties of this process, now embedded in the Local Agenda 21. Faced with a common threat or need, communities often organise themselves, but  as soon as the threat is over, the structure they have built up tends to   fall apart (Dowall & Giles 1997). Nevertheless, community organisation, capacity building, and access to finance remain key issues in participation. 

Participation requires extensive information and communication, as well as consultation and moderation. There is a need to develop platforms for all stakeholders, which should, at least initially, be of an informal nature. When used appropriately, GIS can contribute to more participatory approaches in urban planning.  

2.3 Problems arising with the use of GIS in urban land-use planning


GIS is a tool. The integration of this tool into planning processes requires policy decisions and an infrastructure that allows different stakeholders in the planning process access to the data. In most cases, this is not given. 

In many countries, GIS is already used as a planning tool, but is often based in universities and research institutes with which  policy makers and planning divisions have no access or connection.

Urbanisation is sometimes such a dynamic process that a continuous data update is required. Uncontrolled land-use changes are especially frequent in the peri-urban sector.

 How GIS can be made a participatory tool for land-use planning remains an open question. Traditionally,  GIS has been used in a  rather centralised way,  in that one institution takes the lead  in the planning process, with little or no participation from  other units. GIS does not automatically facilitate the dialogue with the decision makers, but it needs to be used innovatively . Community building is a  pre-requisite for  enabling participatory planning. .  
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