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ABSTRACT  

 

Urban agriculture is a budding topic of exploration within the field of urban planning, especially 

in more recent years in reaction to Agenda 21 and other policy initiatives which encourage urban 

green space and other sustainable practices in city planning and development. While an 

abundance of literature and studies which explore the social and environmental role of 

agriculture in urban settings, typologies, practices and implementation of urban agriculture are 

available; there is minimal information on the actual quantitative measure of agricultural land 

use within urban settings and indicators of the land use change. In fact; considering many sites 

for urban agriculture are independently organized regardless of zoning, there is no way for 

municipalities to measure the actual extent of this type of land use. This was found to be the case 

in the municipality of Almada, Portugal.  

The purpose of this study is to create a methodology to identify and quantitatively measure the 

amount and locations of agricultural land use within a set urban boundary which can be easily 

replicated in various locations internationally. Qualitative interview methods are used with 

stakeholders to create a profile of UA typologies in the study area. The resulting data has the 

potential to be used in conjunction with other available data (i.e. demographic data and zoning 
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maps) in order to make land use change predictions and zoning decisions among other uses. The 

case study performed in Almada, Portugal applies the land use identification methods followed 

by an analysis comparing the agricultural land use map with demographic and municipal zoning 

maps as well as local information which may be indicative of land use change.  

 

KEY WORDS  

 

Urban agriculture, Land use change, Satellite imagery, Qualitative research, Mapping, GIS, 

Lisbon, Portugal, Landscape planning 
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1.  INTRODUCTION  

 

Although agricultural land use in cities and urban food gardens are by no means a recent 

phenomenon, the study and municipal implementation of urban agriculture (UA) and agricultural 

land allocation in cities is more recently a popular topic which is gaining the attention of urban 

planners and municipal leaders internationally. Following more recent initiatives such as Agenda 

21 (Beatley, 2000), planners have begun to focus on the use of urban agriculture as 

multifunctional landscapes (Renting et al., 2009) for sustainable urban planning.  

The study of urban land use in regards to land allocation and land use change is critical in order 

to provide urban planners and municipal entities with the information necessary to more 

accurately plan for urban development and land preservation (Cengiz, 2013). Research on trends 

in UA by the Food and Agriculture Organization of the United Nations (FAO) (2007) identify 

that throughout history urban land use change (LUC) is highly reflective of economic and 

demographic change with regard to agriculture as demand for access to fresh food and resources 

in urban settings increases. The mapping of UA is important in order to quantify the amount and 

locations of existing agricultural land use within a specified urban boundary. This information 

can be used in collaboration with social, ecological and economic information from the area in 

order to use UA as a tool for sustainable planning, identify needs for zoning changes, and more 

accurately plan for local land use. 

The purpose of this study is to create a methodological framework to identify agricultural land 

use and define the indicators and driving forces of agricultural LUC in specific urban settings. It 

is important for the methods to be simple, effective, efficient and low cost in order to have the 

ability to be applied in various urban areas internationally. Replication of the study would thus 

create a database of existing urban agricultural locations which can be available for public use. 

The GIS data of existing agriculture can then easily be compared with other maps which display 

the various land use change indicators (i.e. demographic maps, soil maps, zoning maps). The 

results can be used as a tool for planners and decision makers to clearly identify agricultural land 

use in comparison to zoning in order to implement best practices for regulation and protection of 

agricultural land in urban areas.  

Although there are many driving forces which contribute to changes in agricultural land use, the 

primary interest of this study are indicators related to social and demographic change. The 

purpose of this focus is to relate UA uniquely to individual urban populations. When considering 

the functions of UA, the defining features are the relation and integration of the agricultural land 

use and food systems into the local social, economic and ecological structure which makes UA 

so widely diverse globally(Van Veenhuizen, 2006). In order to identify the driving forces of 

agricultural LUC, it is necessary to gain information about the population who are served by and 
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who are implementing the UA. In addition to the mapping component of this study, one-on-one 

interviews are conducted to gain qualitative and quantitative information from stakeholders 

including local farmers and municipal entities. This will provide unique site specific information 

about UA which would be otherwise unobtainable (user demographics, cultures, methods, 

purpose, economic activity, scale of production, land tenure etc.) in each study region.  

Based on the literature review, a methodological strategy for the study was developed consisting 

of a threefold approach.  

1. Identification and mapping of existing agricultural land use using high resolution imagery 

in ArcGIS followed by a process to confirm the accuracy of the land use identification 

2. One-on-one interviews with stakeholders (i.e. local farmers and municipal leaders) 

3. Comparison of demographic data, municipal zoning and actual agricultural land use in 

Almada using maps created in ArcGIS  

The developed methodology is applied as a case study in Almada, Portugal. The Lisbon 

Metropolitan area is a keystone study area for urban agriculture; large amounts of land within the 

city create a mosaic of agricultural land use. This specific abundance of agriculture, especially 

within the Almada municipality, inspires many questions about the purpose of the UA. Research 

in this area aims to identify the unique functions and features of agricultural land use and driving 

forces of LUC.  

The output of this study provides information which can be used for spatial planning in Almada, 

but also creates a replicable framework for future studies which will allow for the creation of a 

database of agricultural land use in urban areas internationally. The replication of the study in 

individual areas will then clearly identify agricultural LUC in that location. Results also 

contribute to the further development of definitions and typologies relating to urban agriculture 

based on identified indicators. The intent is not to make conclusions or predictions about future 

land use change, but to provide a tool which when used in conjunction with other information 

has the potential to influence the decisions of land use planners and encourage the 

implementation and regulation of UA. 

2.  A IMS  

The aim of this study is to create a methodological framework to identify agricultural land use 

and the indicators and driving forces of agricultural LUC in urban settings. 
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3.  REVIEW OF L ITERATURE  

 

The goal of the literature review is to create a deeper understanding of the concept of UA 

internationally and provide the background and tools for the methodology of the following study. 

Through the review of studies, articles, reports, conference proceedings and other relevant 

documents pulled from databases such as Science Direct, Google Scholar, municipality websites, 

as well as books, journals and scholarly publications; the literature review seeks to define the 

concept of UA and the various typologies. In doing so it will a) explore the role of UA and 

driving forces of agricultural LUC in urban settings throughout history b) consider expert 

findings of agricultural LUC indicators and c) discover case studies using best practices to create 

methodological framework.  

 

3.1  DEFINING URBAN AGRICULTURE  

 

In order to conduct this study, it is important to have a full understanding of the concept of UA 

and to explore the differences in structure and functionality around the world. Most generally; as 

it implies, UA is agriculture which takes place in or around urban areas. Agriculture can be 

considered the production of food (horticulture, aquaculture, arboriculture, and poultry and 

animal husbandry) and non-food products
1
 including the pre- and post-production processes

2
 

(Smit, Nasr, & Ratta, 1996b). J. Smit et al. (2001) consider more complex definitions of UA for 

the United Nations Development Programme (UNDP) and simply sum it up to “the agriculture 

that happens to fall within or at the edge of a metropolitan area, perhaps adding its relationship 

to urban populations”. Because there is such diversity in urban settings, agricultural practices 

and populations served; it is necessary to dig deeper in defining the phenomenon and typologies 

thereof. Luc Mougeot, considered to be one of the world’s foremost experts in UA, defines it as: 

 “an industry located within (intraurban) or on the fringe (periurban) of a town, a city or a 

metropolis, which grows or raises, processes and distributes a diversity of food and non-food 

products, (re-)using largely human and material resources, products and services found in and 

around that urban area, and in turn supplying human and material resources, products and 

services largely to that urban area"(Mougeot, 2000).  

                                                                 
1
 Non-food products are considered agricultural products including medicinal produce as 

well as production of fuel material, wood, animal feed, and other items not edible by 
humans. 
 
2
 including processing, packaging, distribution, marketing and recycling (Spricigo & 

Filippi, n.d.) 
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Mougeot’s definition of UA is used widely among peers in related scholarly literature. The 

primary elements of this and other definitions are a) the locality to an urban area and b) the 

production of agricultural resources. Considering Mougeot’s definition of UA, typologies can be 

defined based on factors such as (Mougeot, 2000): 

- scale of production, 

- size and location of farm, 

- products produced, 

- destination of products, 

- economic activity 

When considering the functions of UA, however, the defining features are actually the relation 

and integration of the agricultural land use and food systems into the local social, economic and 

ecological structure; this make UA so widely diverse globally (Van Veenhuizen, 2006). Though 

the definition has changed over time and varies globally, several key elements remain consistent 

among UA definitions and typologies(Smit et al., 1996b):  

- the location in which urban agriculture occurs,  

- the types of activities included under urban agriculture,  

- the legality and type of land tenure under which the urban agricultural activities occur,  

- the stages of production included in urban agriculture, 

-  the scale of urban agricultural activities, 

- the purposes of the activity, 

-  the types of groups involved in agricultural production in urban areas 

The multifunctionality of UA can make land use change predictions difficult and defining 

typologies a complex task. The extent of UA can of course be related to the physical conditions 

such as the location, soils, climate, altitude etc. but the primary driving forces of agricultural land 

use and LUC, according to Van Veenhuizen (2006), are related to the involved stakeholders and 

social, economic and cultural conditions.  

“Urban agriculture is generally characterised by closeness to markets, high competition for 

land, limited space, use of urban resources such as organic solid wastes and wastewater, low 

degree of farmer organisation, mainly perishable products, high degree of specialisation, to 

name a few. By supplying perishable products such as vegetables, fresh milk and poultry 

products, urban agriculture to a large extent complements rural agriculture and increases the 

efficiency of national food systems.”(Van Veenhuizen, 2006) 

The identification of unique classifications and ability to understand the multiple functions of 

UA will make planning for agricultural land use in various urban settings more adaptable to the 

population served (FAO, 2007). 
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3.1.1  URBAN VS RURAL  

 

Although both urban and rural agricultural practices fall under the same general definition 

serving the ultimate purpose of producing food and other goods for people; there is a wide range 

of features which distinguish the two categories of agricultural land use from one another. The 

specifics in the definition of an “urban area” vary between countries due to the diversity of 

characteristics which distinguish urban and rural areas. Land use changes and population growth 

make urban boundaries unclear as cities overlap multiple municipalities. Due to these 

differences, each country in the United Nations has unique classification systems to define urban 

areas. Overall, criteria are generally based on population size of localities (Portugal for example 

considers an urban area as “agglomerations of 2,000 + inhabitants”). Some systems include the 

socioeconomic structure of the population to help determine the urban areas, for example in the 

situation of heavily industrialized areas this is the case in Romania, Austria, and Slovenia. Other 

countries have distinctions based on space between housing units (France, Sweden, and Reunion) 

(Dijkstra & Poelman, 2014). The US Census Bureau broadly defines an urban area as a densely 

developed geographic territory of residential, commercial, and other nonresidential urban land 

uses with a population of at least 2,500 (although more specific criteria is ultimately used to 

technically distinguish UAs in the census). “Rural” therefore is defined as “all population, 

territory and housing which are not included in the urban area” (U.S. Census Bureau, 2011).  

Urban and rural areas although defined separately by governing bodies often blur together in 

reality, especially due to urban growth and sprawl
3
. The spaces found between the urban and 

rural settings are transformed by migration from the inner city core outward to vacant land 

causing sprawl. The areas formed are most commonly referred to as suburban and peri-urban, 

but have also been classified further using the terms rurban, rural urban interface, urban-fringe, 

or banlieue (Madaleno & Gurovich, 2004). These areas are often fragmented and highly 

susceptible to land use change due to population growth and other urban influences. Peri-urban 

areas are not only a transition zone between urban and rural areas in a spatial context, but they 

are also in transition over time. The once rural areas are likely to become part of the urban area 

and contain urban features such as transportation routes, built-up commercial areas, residential 

housing, industries and services in addition to non-urbanized land with agriculture, livestock, 

pastures, forests, parks and nature reserves (Madaleno & Gurovich, 2004). Peri-urban agriculture 

(PUA) is UA taking place on the periphery or peri-urban area of a city or metropolis. As defined 

by Zasada (2012), PUA is “agricultural land-use in proximity to, and under the influence of, 

nearby urban areas. Distinguished from agriculture in rural areas, PUA reflects the spatial 

framework conditions of peri-urban areas brought about by adapting the mode of farming 

activity being carried out.” Agricultural practices are common in these peri-urban areas due to 

                                                                 
3
Urban sprawl is the physical conversion of open, non-built areas for settlement 

purposes (EEA 2006) 
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the proximity of available land to the urban center. Peri-urban agriculture in many cases, and for 

the purposes of this paper, is considered a subcategory included in UA and often grouped 

together as urban and peri-urban agriculture (UPA). 

 

FIGURE 1 

The form of the regional city, intensity of urban influences to urban fringe communities 

 Source: (Zasada et al., 2007 ex. Bryant & Johnston, 1992) 

 

Madaleno and Gurovich (2004) compare the differences between “rural” and “urban” 

agriculture. The key differences are summarized as: 

1. The urban farming population is more diverse in background, farm type, experience, 

farming objective and views 

2. UA has wide range of participating groups from individuals, families, organizations etc. 

3. UPA is characterized by a high level of land tenure insecurity compared to rural farms. 

Rural farms are also more likely to receive government support and protection. 

4.  urban environments are more likely to experience rapid changes to land use 

5. UPA experiences competition with other land uses in conflicting spaces 

6. Objectives of urban farmers are diverse focusing less on food production and profit but 

more on the social benefits resulting as well in variety of crops and items produced as 

well as methods of production.  

7. Farms in urban locations have more direct interactions with markets and consumers than 

rural farms. 
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3.1.2  TYPOLOGIES OF URBAN AGRICULTURE  

 

In efforts to classify UA typologies, researchers and scholars select single or multiple criteria on 

which to base their definitions. There are also different levels of classification. According to the 

FAO (2007) common determinants depend on location, main crops produced/ animals raised, 

degree of market-orientation, and scale or intensity of production. Mougeot (2000) goes a little 

further, considering also city zone, site location, production system, time allocation, and product 

destination. Other important conditions which may also be considered more specifically within 

these criteria are land ownership, farmer type, objectives, types of activities etc. Many 

researchers chose to use the multiple criteria approach which used two or more determinants 

upon which to base classification. 

 The result of a single criterion approach is a more simple way of defining areas for broader level 

of analysis. Based on city zone, UA can be divided into two commonly used categories using 

proximity to the urban center as the determinant; intra-urban and peri-urban. Intra-urban 

agriculture includes various types of agriculture taking place within the city limits. As already 

noted, peri-urban agriculture takes place on the periphery or outskirts of the city where land is 

more susceptible to change over time (FAO, 2007). There have been a range of definitions 

among authors describing the peri-urban zone which remains a blurry line and according to 

Stevensen et al. (1996) cited by Mougeot (2000), depends on the reach of the urban influences. 

Others based the boundary on travel time from farm to market or people to farm.  

Using site location, proximity to the homestead may serve as a determinant. On-plot or off-plot 

location of activity is used to types such as backyard, kitchen, balcony and rooftop gardens 

(FAO, 2007).  According to Mougeot (2000), other authors consider “development status of site 

(built-up vs open-space), modality of tenure/usufruct of site (cession, lease, sharing, authorized 

or unauthorized - through personal agreement, customary law or commercial transaction); the 

official land- use category of the sector where UA is practiced (residential, industrial, 

institutional, etc.)”. 

Vegnon et al., (2002) created a classification system using the single criterion approach based on 

production systems: 

 specialized production systems devoted to a single crop or animal: rice, vegetables, fruit, 

fish, shrimp, chicken; 

 mixed production systems, which combine two activities (two main crops or mixed crop 

animal); 

 hybrid production systems, which combine more than two main activities (crops and/or 

animals). 
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The multiple criteria approach allows a more detailed and localized method for identifying 

typologies. Further classification of UA typologies depend primarily on physical, ecological and 

social features (FAO, 2007).  

Several authors such as Guillem et al. (2012) and Moustier and Danso (2006) base classifications 

on the farmer’s social and economic objectives: 

- socially-oriented urban farming: leisure, recreation, community-based, subsistence- 

oriented, often with greater variety, subsidized 

- economically-oriented urban farming: market-oriented, entrepreneurial, which can be 

family-based or in (micro-)enterprises, with often one dominant commodity 

Madeira da Silva & Monte (2012) cite the work of Matos (2010) which uses four types of criteria 

(objectives, aim population, implementation area and grown products) to define urban farm 

typologies. The findings identify the following trends: 

 Social or community urban farm for occupational therapy and social interaction are aimed 

toward underprivileged population and inactive ages. Implemented in green spaces, urban 

parks and urban farming areas. Products are grown for consumption and sale. 

 Leisure urban farms are used for enjoyment, physical activity and social engagement and 

contact with nature, aimed toward inactive population (age or physical/ mental 

disablement), use is for individual consumption. 

 Pedagogical gardens are used for environmental education. The population is interested in 

the connection of man to land and use is for personal consumption 

 Dispersed urban farms occupation and subsistence based farms for the underprivileged 

population usually on public land. Produce is used for personal consumption and sale. 

 Allotment gardens are parcels of land characterized by the division of garden property 

utilized by multiple families and individuals with in larger shared space (Clavejo, Drescher, 

Dongus, & Holmer, 2003). The organization of allotment gardens can be by government 

entities, associations, or by individuals. They are a type of UA which as pointed out by 

Batista & Matos (2013), can be in the “in between” spaces of buildings or urban 

infrastructure and are often occupying land illegally.  

A different approach to creating UA typologies can be to classify based on the farmer type 

rather than farm type Mougeot (2000) lists the criteria for classifying urban producers as: city 

zone, site location, tenure modality, socio-economic status, production system, scale of 

production, time allocation, and product destination. Drechsel, Moustier and Danso (2006) use 

the socio-economic profiles of farmers to classify farmer typologies in East Africa. Criteria 

include location (urban or peri-urban), Outlets (home, urban market or export), farm size, 

products, intensification (inputs per ha), gender, and limiting factors. The four farmer 

typologies are defined as: 
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1. Subsistence home intra-urban farmers (intra-urban and peri-urban areas): Urban 

residents farming at home or at other locations near the city for the primary purpose of 

subsistence (personal/ family consumption). 

2. Family-type commercial farmers (intra-urban and peri-urban areas): Family run 

commercial farms selling products to markets to subsidize income.  

3. Urban and peri-urban agricultural entrepreneurs (intra-urban and peri-urban areas): 

Larger scale farms often using salaried labour. Entrepreneurs make an investment in the 

infrastructure of their farms and typically have additional outside sources of income. 

4. Multi-cropping peri-urban farmers (peri-urban areas): Share many of the characteristics 

of rural farmers except for having a greater influence from the city in relation to  

production outlets with a growing share of marketed output; sources of incomes, including 

agricultural and non agricultural; level of intensification; and specialization. 

 

 

3.2  URBAN AGRICULTURE THROUGHOUT H ISTORY  

 

Although the concept of UA as a tool for sustainable land use planning has more recently come 

to the attention of decision makers and planners internationally, the practice of urban food 

gardens is something which can be traced through history. Agricultural land use in and around 

TABLE 1 

 Summary of Typology of Socio-Economic profiles. Source: Moustier and Danso (2006) 

U: within the urban districts of the city; P: in the peri-urban districts of the city. 
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urban settings changes continually in relation to social, political and economic fluctuations. 

Historically, settlements are naturally formed around the most fertile land in order to provide 

food for the population. As settlements expand into urban regions, they begin to occupy that 

fertile arable land with infrastructure, continually pushing agriculture farther out to rural areas 

(Batista & Matos, 2013). Agriculture in urban settings is an important phenomenon to be 

researched considering that it performs unique functions and serves different purposes in 

comparison to rural agriculture creating a complimentary system (Mougeot, 2000). One of the 

primary defining features of UA in comparison to rural agriculture is its tie to the local 

community and integration into the urban system.  

The use of urban allotment gardens for economic stimulus has been implemented by 

governments during times of economic depression to increase food security and by individuals, 

families and social groups to supplement economic resources and function as an outlet for social 

interaction and activity. There is a pattern of increased UA during war time and economic 

depression and decrease during economic prosperity (Batista & Matos, 2013). During the 

Industrial Revolution in the 18
th

 century allotment gardens were primarily implemented by ad 

hoc entities or individuals to supplement income or support families who had moved to the inner 

city from rural areas. Allotment gardens became a government tool for economic security in the 

19
th

 century and then in the 20
th

 century became more popular as a means of self-sufficiency and 

sustainability (Batista & Matos, 2013).  

After the UN’s 1992 Agenda 21 for sustainable development, presented at the 1992, United 

Nations Conference on Environment & Development Rio de Janerio, Brazil; many municipalities 

began implementing plans for sustainable development (Drescher, 2001). Agenda 21 is a 

dynamic program setting forth initiatives confronting global environmental and social issues and 

promoting international cooperation to develop strategies of sustainable development (UNCED , 

1992). “Promoting sustainable agriculture and rural development” is one of the priorities of the 

Agenda 21 initiatives. Also addressed in Agenda 21 and as well as in the European Model of 

Agriculture are the benefits of its multi-functionality of which makes the concept attractive to 

urban planners (Renting et al., 2009). Agriculture in and around urban settings not only provides 

local food production, but also provides a range of social, economic, environmental and aesthetic 

benefits (Zasada, 2011). 

 

3.3  IMPACTS OF URBAN AGRICULTURE  

 

The impacts of UA are multidimensional and can be considered on a macro-scale impacting 

social, economic and ecological health globally or on a micro-scale level making impacts on 

local communities and individual persons or households. Although implementation of UA has a 
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wide range of benefits through the social process of participating in agricultural work, results of 

economic impetus, and increased green spaces; there are also risks local populations related to 

agriculture in urban spaces. Proper planning for UA must consider the benefits and risks in order 

to reduce and mitigate negative impacts.  

 

3.3.1  MULTIFUNCTIONAL BENEFITS  

 

The multi-functionality
4
 of UA refers to the ability of the single practice to provide multiple 

services to the community and environment. Multifunctional agriculture in urban settings has the 

potential to provide economic stimulus, increase food security and nutrition, social welfare, 

social inclusion, and environmental education while increasing biodiversity, improving water 

cycles and protecting natural resources and soils. This explains why it is used as a tool for 

sustainability both by planners and independently by citizens. (FAO, 2007). According to Lovell 

(2010) the functions of UA which should be supported planners include: production, energy 

conservation, waste management, biodiversity, microclimate control, urban greening, economic 

revitalization, community socialization, human health, cultural heritage, and education (Lovell, 

2010).  Mougeot (2000) after all, concludes that the greatest defining feature of UA is related to 

this multifunctionality; the role of UA is integrated into the fabric of the urban economic, social 

and ecological system.  

 

3.3.1.1  SOCI AL  

 

Rapidly increasing populations especially in urban areas are increasing demands for land and 

creating competition for agricultural land use. Consequently agricultural land in and around 

cities are lost in the competition between industrial, commercial and residential land use.  As a 

result there is an increasing need for food to be imported to urban areas causing pressures on 

agriculturally productive land and the environment; not to mention negative impacts on the urban 

infrastructure caused by increased traffic from shipping. The loss of agricultural land in and 

around cities finally results in increased food prices and decreased quality, availability and 

variety. The social impact of this results in urban food shortages and insecurity causing 

malnutrition and other harm to human health. Low income and disadvantaged communities are 

especially impacted. According to the UN-HABITAT (2001), malnutrition is increasing in urban 

areas and nearly 32% of the world’s population in 2001 was living in irregular settlements 

                                                                 
4
 “Multifunctionality is usually defined as the multiple roles or objectives that society 

assigns to agriculture, including economic, social and environmental roles”. (Cai & Yang, 
2006) 



16 | P a g e  
 

without access to sufficient access to basic human needs such as food, shelter, water and 

sanitation, with expectations for this to increase with population growth over the next 30 years 

(UN-HABITAT, 2001). 

FIGURE 2:  DETERMINANTS OF FOOD, NUTRITION AND HEALTH SECURITY  

Source: (Cohen & Garrett, 2010) adapted from UNICEF, 1998. 

 

 

The use of UA offers some relief by providing the opportunity to involve disadvantaged 

communities in food production, providing fresh perishable goods and increasing food 

availability within the city.. According to the FAO (2007), households participating in UA 

achieve greater nutritional status and food security than non-participating households of the same 

socio-economic status. On a community level, UA provides an outlet for social interaction, 

physical activity, preservation of culture, and education. Social policies related to UA are aimed 

at poverty reduction, economic development, environmental management, integration of 

disadvantaged population groups, and promotion of participatory governance in cities (Van 

Veenhuizen, 2006) 

 

3.3.1.2  ECONO MI C  

 

UA has the potential to make economic impacts on individual households as well as at a larger 

scale by providing jobs and economic stimulus. “Market-oriented agricultural production 
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systems have the capacity to absorb workers from other urban sectors when needed.” (FAO, 

2007). Although the majority of UA takes place informally, it was estimated that before the year 

2000, 800 million people were participating in urban farming which was providing direct income 

to approximately 100-150 million (Mougeot, 2000), (FAO, 2007). An estimated 200 million 

urban residents produce food for the urban market, providing 15 to 20 percent of the world’s 

food (Van Veenhuizen, 2006). Food generally travels between 1,500 and 2,500 miles from the 

farm to the consumer (Halweil, 2002). Localizing food has the ability to decrease market prices 

and keep profits within the local economic system while encouraging other microenterprises 

(Van Veenhuizen, 2006). 

On the household and individual level, UA practices have the ability to provide savings on food 

expenses and income from sale of surplus crop and livestock production, production and sale of 

food and products, and production and sale of agricultural inputs (ie. compost, animal feed or 

organic waste) (De Zeeuw & Dubbeling, 2009). Household production of food reduces expenses 

freeing up income for other necessities. Economic benefits at the household level also include 

self employment, exchange of economic goods and savings on health expenses.  

 

3.3.1.3  ENVIRON MENT A L  

 

Expanding urban areas are causing damage to natural ecosystems in and around cities. Rich soils 

are paved over; pollutants are released into the air, water and soil; and biodiversity is reduced 

due to the construction of urban infrastructure, industry and human habitation. Implementation of 

UA has the ability to increase green spaces in cities creating permeable surfaces, improving 

water cycles, increasing biodiversity and preserving soils and other natural resources (Smit, et 

al., 1996a).  

Urban greening, revitalization and microclimate control: Use of vacant or degraded 

urban areas for agriculture contributes to urban revitalization and increases green spaces which 

require minimal public maintenance. UA increase the amount of vegetation and green space in 

cities which contributes to wind protection, humidity control, and shade to help maintain a more 

natural microclimate and reduce heat island effect (Lovell, 2010). Additionally, urban vegetation 

has the ability to improve climatic conditions by increasing humidity, lowering temperatures, 

capturing dust and gasses, absorbing sunlight and increasing permeable surfaces (Deelstra & 

Girardet, 2000). According to Moglia (2014), increased urban green spaces combined with the 

reduction of transportation for produce can potentially have realistic impacts on global warming 

(Moglia, 2014). Deelstra and Girardet (2000) support this by explaining that plants have the 

highest capacity to capture CO2 during the growth phase; agricultural crops are primarily kept in 
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this stage of production. This means that agricultural land can capture more CO2 per square 

surface area than natural systems such as tropical forests. 

Waste reduction, nutrient cycling and water cycling: Urban waste can be reduced by 

producing fresh food and therefore reducing packaging, production and use of mulch and 

compost from organic waste, and recycling of reusable items in the agricultural production 

process. Use of biological and organic waste on farms cycles nutrients back into the soil. 

Increased urban green space allows rainwater and run-off to permeate through soils rather than 

evaporating which decreases pressure on urban drainage systems and soil erosion from run-off 

(Deelstra & Girardet, 2000).  

Increased biodiversity and environmental awareness: Improved biodiversity is a result 

of increased beneficial insect population, birds, plants and animals supported by agriculture and 

soil (Smit et al., 1996a). UA sites can serve as locations for environmental education and create a 

social bond with the environment through food production. 

 

3.3.2  R ISKS  

 

Along with the many benefits of UA, lack of planning and knowledge in healthy and sustainable 

agricultural practices within urban settings can create hazardous conditions leading to 

environmental problems and risks to human health. According to the FAO (2007) health risks 

involved with poorly implemented UA include: 

 contamination of drinking water by residues and agrochemicals due to improper use of 

fertilizers, pesticides and fungicides, 

  contamination of crops by uptake of heavy metals in contaminated soils, water, and air 

due primarily to pollution, 

 transfer of human disease through produce and attraction of disease carrying animals due 

to accumulation of agricultural byproduct and standing water, 

 transmission of diseases to people due to proximity to livestock, 

 health risks related to improper handling of agrochemicals 

 

3.4  PLANNING FOR URBAN AGRICULTURE  

 

Following the presentation of Agenda 21 at the Rio Earth Summit in 1992, UA became a popular 

topic as a multifunctional land use integrating agriculture into urban planning as a social and 

ecological tool for sustainability. Local Agenda 21 cities are required to set initiatives including 
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activities which reduce its ecological footprint
5
.  Most generally UA suffers from political 

constraints regulating land use and conflicts arise with uncertainty of property rights, lack of 

support services, organization, technology and representation for farmers (Deelstra & Girardet, 

2000). It is important to plan for the integration of UA in order for proper implementation to 

achieve the multifunctional benefits sustainably and avoid risks to human, environmental and 

social health. 

Planning for UA can take place on an international level, starting with initiatives such as Agenda 

21 and continue on a regional level with local agendas. Figures 2 and 3 list the steps of 

sustainable planning for UA on the international and regional level. 

FIGURE 3 

Summary of proposed tasks for planning and promoting UA at an international level. Source: (Smit et al., 1996c) 

International Level Tasks to Promote UA 

 Develop international agreements and priorities to create common research methods  

 Conduct international surveys to compare industries by similar climate zones and 

economies. Comparing farming systems, subsector economics, environmental impacts, 

the role of women, and nutritional impacts in different cultures, for example, can 

contribute valuable information. 

 Retrofit existing and new projects to include urban agriculture.  

 Identify organizational models for urban agriculture.  

 Develop regional and global networks 
 

FIGURE 4 

FAO recommended steps for sustainable planning for UA by government or non-government bodies.  

Source: (Food and Agriculture Organization of the United Nations (FAO), 2007) 

Steps for Sustainable UA Planning 

 formally accepting UA as an urban land use; 

 the creation of a conducive policy environment; 

 enhancing the security of access to vacant open urban spaces; 

 supporting the establishment and strengthening of urban farmer organizations; 

 enhancing the productivity and economic viability of UA by improving access of urban 

farmers to training, technical advice and credit; 

 taking accompanying measures that ensure that the health and environmental risks of UA 

are reduced (farmer training on health risks and related management practices, 

zonification, quality control of irrigation water and products, etc.). 

 
 

                                                                 
5
 “The sum of all land and water required to meet material consumption and waste 

discharge of a defined population is that populations' ecological footprint on the earth.” 
(Deelstra & Girardet, 2000). 
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3.5  LAND USE CHANGE AND AGRICULTURE  

 

Land use is defined by Maitima et al. (2004) as “the human use of the land (for example, small-

scale agriculture, grazing, wildlife reserves or industrial zones)”. Therefore, land use change is 

when “the use of a particular land is changed from one to another over time, (e.g., from natural 

vegetation/ forest to cultivation; cultivation to grazing or from swamp to cultivation)” (Maitima 

et al., 2004). LUC in urban and peri-urban areas is heavily influenced by population growth, 

migration of population into urban centers and sprawl causing urban influence on rural land. In 

Europe, at least 2.8% of land experienced a change in use between 1990 and 2000, including a 

significant increase in urban areas (Commission of the European Communities, 2006). 

According to the United Nations Population Fund (2007), the world population in 2007 was 

estimated approximately 6.6 billion and expected to increase to over 9 billion by 2050 (UNFPA, 

2007). In 2007, nearly 50% of the population resided in cities which is expected to increase to 

two thirds of the population by 2030 (Batista & Matos, 2013). Meanwhile; rural populations are 

decreasing and predicted to decrease by 28 million by 2030 (UNFPA, 2007). The shift of 

population from rural to urban and peri-urban areas results in a loss of agricultural work force as 

they shift into manufacturing and services jobs. Peri-urbanization
6
 causes competition for land 

on the urban fringe and property values increase resulting in a loss of agricultural land (UNFPA, 

2007). Competition with industrial, energy and domestic uses of water and other resources also 

has an impact on agricultural land use (De Zeeuw & Dubbeling, 2009). 

Increasing urban populations and limited diversity of employment opportunities results in a shift 

in the locus of poverty from rural to urban settings; De Zeeuw and Debbeling (2009) refer to this 

as the “urbanization of poverty”. The urban poor are especially vulnerable in times of economic 

crisis. They are the first to lose jobs and with food as 60-80% of household expenses, the urban 

poor are especially vulnerable to food shortages and raising food prices resulting in malnutrition 

(UNFPA, 2007). These conditions are only amplified in developing countries, areas of natural 

disaster and economic crisis. “Food production in the city is often a response of the urban poor to 

inadequate, unreliable and irregular access to food, and the lack of purchasing power” (FAO, 

2007). The implementation of UA provides food subsistence to households as well as moderate 

levels of additional income, ability to trade goods and absorb some of the population of 

unemployed urbanites. In response economic crisis and social need, agricultural sites are 

spontaneously (unplanned by municipal entities and sometimes on illegally occupied public or 

private land) formed on open land to supplement income and food security primarily in low 

income communities while also providing community recreation, cultural preservation and 

environmental education. Spontaneous inner city and urban fringe agricultural sites are often 

                                                                 
6
 Peri-urbanization is the shift of rural areas into urban settlements often without 

displacing most of the rural residents. (UNFPA, 2007)  
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post-industrial landscapes, vacant lots, road sides, parks and other empty spaces (McClintock, 

2010).  

 

3.5.1  INDICATORS  

 

UA practices are a response to economic crisis and food shortages by urban dwellers especially 

the urban poor; but also an adaptation of city life providing fresh food and products, social 

interaction, physical activity and ability to participate in environmental sustainability within the 

city setting. It is necessary to identify who the users of UA are and why in order to understand 

changes in land use. Indicators of LUC are specific observable and measurable characteristics 

which can be used to estimate changes in land use. These indicators taken by themselves are 

meaningless without further knowledge of the setting. LUC indicators are highly dependent on 

the local setting, which is why it is necessary to conduct further research within the study area to 

identify the local drivers of LUC (Dale & Kline, 2013).  

Based on similar studies and literature, common indicators of agricultural LUC and sustainability 

have been identified in order to provide guidance for the field research. Stakeholder interview 

questions will seek to identify related indicators. Indicators have been classified into social, 

economic, political and environmental factors influencing agricultural land use.  

FIGURE 5 

Indicators UA sustainability and LUC (based on Danso et al., 2003; Gutzler et al., 2015; FAO, 2007; Dale & Kline, 

2013) 

Social Economic Political Environmental 

 Acceptability  

 Employment 

 Disposable family 
Income 

 Inclusion of 
disadvantaged 
community 

 Poverty  

 Population 
change 

 Culture  

 Productivity 

 Economic 
viability 

 Market prices 

 Value of land 

 Value of produce 

 Land security 

 Support/ subsidies 

 Protection of 
people and 
property 

 Environmental 
policy 

 Soil quality and 
land suitability 

 Water 
availability 

 Climate 
conditions 

 Pollution 
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4.  CHARACTERISTICS OF STUDY AREA  

 

In Portugal approximately 60% of the population resides in the suburban regions of Lisbon and 

Porto (Nadia, Jan, Isabel, & Duarte, 2011). Urban expansion is the transformation of land from 

natural or agricultural to industrial and urbanized areas which often results in irreversible 

damage to the natural resources, soils and ecosystems in the area (Cengiz, 2013). Agricultural 

land in Portugal has been decreasing since the 1950’s and most rapidly after joining the 

European Union in 1986. It had the highest percentage of LUC among 24 European countries 

(9.8%) with significant decreases in the rural and agricultural population (Jones, et al., 2011). 

This LUC can be credited to multiple factors including migration to inner cities and urban 

expansion, changes in government support, subsidies and land use policy, as well as economic 

and demographic changes leading to abandonment of agricultural land. According to agricultural 

statistics reported by the 2009 Instituto Nacional de Estatística (INE), the active working 

population in Portugal’s agricultural sector was reduced from 48% in 1950 to less than 5% in 

2001 (Cancela, 2009).  

The introduction of allotment gardens into Lisbon city planning was presented in 1997 by 

landscape architect Ribeiro Telles (Batista & Matos, 2013). His proposal of recreational and 

productive corridors has been implemented into the 2006 Plano Verde de Lisboa. Recent master 

plans in Lisbon include sustainability measures outlined in the Plano Verde including initiatives 

for urban allotment gardens, green structure areas, and water cycle improvements. 

 
IMAGE 1 

Horticultural Park Chelas: July, 2014 

 In 2009 the Camara Municipal de Lisboa (CML) initiated a project which would reorder 16.19 

ha of existing urban farms including the horticulture park of Chelas, the urban farms at Quinta da 

Granja and Jardim da Graça, projects for two farming and gardening lands in Telheiras, and also 

the horticultural parks in the Vale do Rio Seco, Ajuda and Ameixoeira (Diário de Notícias, 
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2010). These originally spontaneous agricultural sites are now legal and regulated by the Lisbon 

municipality. Despite this, urban allotment gardens in Lisbon have been reduced from 304 ha in 

1987 to approximately 84 ha today (12 ha are organized municipal parcels).  The Urban 

Allotment Parks Program (2011-2017) has set the goal of 20 additional allotment gardens in 

Lisbon by 2017 (Mata, 2014). 

I. Madalino (2003), categorizes 5 types of farmed spaces in Lisbon Metropolis: 

1. Home gardens: take place in the yards of residential properties of urban and peri-urban 

settings (typically 50 m²- 1ha). 

2. Peri-urban farms (quintas): middle class activity of farming for business or recreation 

including vineyards, flower culture and horsebreeding along with traditional animal and 

vegetable farming. Farms ranging from 5 to hundreds of hectares 

3. Pedilogical Gardens: are primarily for the purposes of environmental education and 

social inclusion for disadvantaged and underprivileged populations taking place on 

school grounds, museums, prison yards and municipal gardens/ farms. 

4. Shifting Farmed Plots: market oriented farms and agricultural plots specializing in 

vegetables, spices and herbs often take place primarily in peri-urban settings but also on 

public land in urban settings.  

5. Public Farm Land: large and small farm plots taking place in the municipal RAN and 

REN zoned areas 

 

 
4.1.1  PHYSICAL  

 

The Almada Municipality of metropolitan Lisbon, is approximately 72 sq km. It is located on the 

south bank of the Tagus River, connected by bridge across from Lisbon’s municipal center. The 

natural landscapes of Almada are influenced by the urban and industrial growth spreading from 

Lisbon’s urban center. Once an agriculture dependent economy (pre-1960), Almada shifted to 

depend on intense industrial and port activities through the 1990’s and is now focused on 

tourism, services and public administration (Lopes, 2009). The geological profile of Almada is 

defined due to its proximity to the Atlantic Ocean and Tagus River. The western coast of Almada 

is 13 km of steep bluffs and beaches making up the Costa de Caparica. The northern border of 

Almada is part of the Tagus River Estuary. The rich geological profile, climate and geomorphic 

characteristics in Almada make the area ecologically diverse with natural resources.  

Rich soils, biological diversity and the Mediterranean coastal habitat are valuable ecological 

features which define Almada. The municipality enforces a strict ecological framework which is 

designed to protect the land and natural resources within the region. The Reserva Agrícola 
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Nacional (RAN) and Reserva Ecológica Nacional (REN) are areas of land legally protected by 

the municipality as part of its Master Plan. The RAN is protected and preserved land restricting 

non-agricultural use (Decree-Law No. 73/2009 of 31 March). Protected areas are designated 

based on landscape characteristics (such as quality of soil, climate, morphology and social 

characteristics) which provide high potential for agricultural production. The objectives of the 

RAN are to protect soil and other natural resources, support development and sustainability of 

agriculture, and contribute to regional planning and the connectivity of the Fundamental Nature 

Conservation Network in Portugal (Entidade Nacional da Reserva Agricola Nacional). The REN 

covers areas of land which are of ecological importance, protecting water and soil resources and 

reducing the risk of landslides, flood, and erosion (coastal areas, riparian zones and sloping 

areas).  6% of the Almada territory is protected under the municipalities RAN designation and 

about 35% under REN (Câmara Municipal de Almada, 2007) (See appendix 9-C & 9-D). 

Municipal laws protect the RAN and REN areas from further development and only allow land 

use changes after a procedure of votes and public hearings which offer municipal members, land 

owners and residents to have a say in the decision. 

The current master plan (2008 PDM) in Almada has approximately 265 ha of land zoned for 

agriculture although it is clear without making any technical analysis that there is an abundance 

of agricultural land which exists outside of the areas zoned for agricultural use.  

 

IMAGE 2 

Agriculture in Almada: July, 2014 

 

4.1.2  SOCIO-ECO NOMI C  

 

The Almada municipality has a resident population of approximately 172,000 which fluctuates 

by approximately 1,000 residents annually (Instituto National de Estatistica (INE), 2014).  
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According to Soulard, et al. (unpublished), there are three types of small scale subsistence 

agriculture existing in the Lisbon Metropolitan area:  

1. Traditional: Primarily family farms carried out by land owners or farmers on private 

plots waiting for construction. Subsistence is used to compliment income and activity. 

2. Unplanned: This type of agriculture is related primarily to the elderly and unemployed, 

usually taking place on vacant lots, public land, transportation routes and other restricted 

areas often without the consent or knowledge of the land owner. Primarily taking place in 

suburban areas such as the Almada municipality. 

3. Planned: Agricultural parks and community gardens (hortas urbanas) planned by the 

municipality, often originating from unplanned gardens. Demographics of farmers are 

diverse in age and socio-economic background.  

 

4.1.3  MUNI CIP AL  

 

Preservation of the natural ecological structure and agricultural land is a high priority in 

Portugal.  "The Portuguese law (“Decreto Regulamentar” nº 11/2009, 29 of May), recognizes 

agriculture as a compatible activity within the green infrastructure”(Cancela, 2009). 

Additionally, (“Decreto Regulamentar” nº 9/2009, 29 of May) mentions that the green 

infrastructure within urban perimeters comprise public or private green spaces of collective use, 

with the functions of: 

a) Regulation of the urban hydrological cycle; 

b) Improvement of air quality; 

c) Biodiversity conservation. 

Despite initiatives encouraging agricultural land use for sustainable urban planning, 

implementation and regulation of UA is difficult due to issues determining land ownership in 

many municipalities; this is the case in Almada. Although the Almada Municipal Master Plan 

[Plano Director Municipal (PDM)] distinguishes zoning, there is no system of land registry and 

cadastre in Almada (Camões, 2014). As a result land occupation and use of vacant or public land 

for agricultural purposes is common but difficult to track. 

The Almada PDM is a tool for territorial planning and the regulation of development. “The PDM 

establishes the model of spatial organization of the municipal territory, based on soil 

classification and occupancy parameters, takes the form of the development and planning policy 

municipality strategy, which integrates the options provided in instruments of territorial 

management framework national and regional.” (Câmara Municipal de Almada, 2009). The 

initiation process of the most recent Almada PDM began in December, 2008. 
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Although the municipality has land designated as RAN in its PDM and it is clear that agricultural 

land use is abundant in the area, there is minimal research available on the phenomenon of UA 

and the actual extent of agricultural land use and land use change in the Almada region. The case 

study seeks to fill the gaps in research on agricultural land use and LUC in the Almada 

municipality. 

 

5.  METHODOLOGY  

 

Step 1: Mapping existing agricultural land use  

a. determination of visual indicators of agricultural land use, 

b. identification of agricultural land use through visual analysis using satellite aerial 

imagery, 

c. vectorization of agricultural sites in ArcGIS, and  

d. confirmation of LULC through field observations and use of Google Earth street 

views. 

Step 2: Conduct one-on-one stakeholder interviews 

a. determine indicators of LUC 

b. identify key stakeholders (local urban farmers, land owners, municipal entities) 

c. write and translate interview questions 

d. contact stakeholders and conduct interviews  

- Since farmers are unknown and unregistered site visits are necessary to conduct 

interviews. 

- For municipal entities, contact and permissions must be gained. 

Step 3: Comparison of results 

a. Acquire map data related to LUC indicators (demographic maps, municipal zoning 

maps, etc.) 

- Make connections with local entities to acquire data (universities, municipalities, 

and organizations) 

b. Compare vectorized agricultural maps to indicator maps and zoning maps 

c. Analyze interview results in comparison to maps 
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5.1  DEVELOPMENT OF THEORY AND APPROACH  

 

Since the goal of this study is to develop a methodology which can be applied to various cities 

internationally for the identification of agricultural land use and indicators of land use change 

within urban boundaries, it is important to make a simple framework for which the methods can 

be followed using minimal technology and cost. The results should produce a vectorized map 

layer clearly identifying agricultural land use in the defined study area. Site visits and interviews 

will confirm land use and help to identify potential trends in land use change (LUC). The 

resulting information; using geographic information systems (GIS) as a tool, can be used to make 

valuable comparisons with other datasets (such as demographic, environmental and zoning 

maps) which may have influences on LUC.  

Because the development of methodology its self is one the critical goals of this study it is 

important to consider other studies with similar initiatives.  Although there are many techniques 

of land use identification, at different levels of efficiency and accuracy, most methods require a 

strong technical background and understanding of data models and GIS.  It is important for the 

study methodology to have the ability to be replicated at low cost by a variety of people from 

different educational backgrounds (students, interns, volunteers, NGO or government 

employees). For this reason, a manual method of land use identification was selected. Based on 

comparisons made by Castilla et al. (2008), manual visual interpretation done by an individual 

has advantages to computer automated (or semi-automated) image classification methods. 

Although remote sensing can be used to identify land cover, it has disadvantages. Findings show 

that manual interpretation allows for a higher level of accuracy as a human interpreter has the 

ability to consider multiple criteria, use additional knowledge and consult other sources for 

imager confirmation. Taylor and Lovell (2012) value these abilities of an interpreter to consider 

the context and make inferences stating “It may be the only suitable strategy for identifying such 

a diverse and fine-scale urban land use as urban agriculture, particularly at the scale of the home 

garden. Manual photo interpretation has the advantage of identifying real world objects rather 

than the image objects extracted in object-based classification approaches.” (Taylor & Lovell, 

2012). 

The identification and mapping of agricultural land use is a beneficial tool for land use planning 

in and of itself however, additional information is gained through qualitative information and 

quantitative data obtained through one-on-one interviews. By gaining information about the 

farmer’s objectives, market orientation, farm types, farming practices, land tenure and yield 

along with their demographics, a farmer profile can be created and driving forces of land use 

change can be identified. Farmer profiles in relation to farm typologies can be linked to the UA 

land use identification maps.   
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5.2  MAPPING AND IDENTIFICATION  

 

1. Synthesis of Maps 

a. Acquisition of GIS data 

i. 2014 High Resolution World Imagery from Esri, ArcGIS Online (Source: 

Esri, DigitalGlobe, GeoEye, i-cubed, Earthstar Geographics, 

CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, 

IGP, swisstopo, and the GIS User Community), 

ii. Almada 2009 PDM data generated by CM Almada; obtained from 

Universidade de Lisboa, Instituto de Geografia e Ordenamento do 

Território (IGOT-UL) 

iii. Demographic data for Almada, 2011 census publicly available through the 

INE website, mapas.ine.pt 

iv. Proposed horticultural park sites data generated by CM Almada; obtained 

from Universidade de Lisboa, IGOT 

b. Identification of existing agricultural sites within the Almada region by 

systematically visually scanning the high resolution world imagery for 2014 at a 

scale of 1:25,000- 1:12,500 and 1:1,200- 1:1,500 in ArcGIS. A new layer 

“Identified agricultural Land Use” with polygons outlining the agricultural sites is 

created.  

c. Site confirmations using Google Earth and field observations 

2. Analysis 

a. Comparison of Almada 2014 agricultural land use map to the 2009 Almada PDM, 

RAN and REN zones 

b. Comparison of Almada 2014 agricultural land use map to census data maps 

(unemployment and population) 

c. Comparison of Almada 2014 agricultural land use map to CMA planned 

horticultural sites  

 

5.2.1  V ISUAL LAND USE INDICATORS  

 

Methodology for the mapping component of this study was developed based on case studies 

performed using satellite imagery in ArcGIS to identify land use patterns. Taylor & Lovell 

(2012) describe methods of identification in their study “Mapping public and private spaces of 

UA in Chicago through the analysis of high-resolution aerial images in Google Earth”. In this 

study Google Earth high-resolution aerial imagery is used to identify cropping patterns indicating 

agricultural land use. “Visual indicators of food garden[s] were determined to include 
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combinations of the following: an orthogonal garden layout, vegetation planted in rows or in 

beds separated by paths, and bare earth or mulch between individual plants or rows of plants. 

Food gardens are visible from above as clear crop rows are planted” (Taylor & Lovell, 2012). 

Other visual indicators include:  

- geometric field and road patterns on the landscape,  

- traces produced by livestock and mechanical equipment,  

- drainage and water control patterns (Anderson et al., 1976),  

- hedgerows separating plots,  

- agricultural equipment on the site (Taylor & Lovell, 2012),  

- use of intensive horticulture structures (shade netting, tunnels, glass houses, 

nurseries),  

- and structures for storage, processing and handling (Avenant & Collett, 2013). 

 

5.2.2 VISUAL ANALYSIS  
 

These indicators are used as grounds for the manual identification of agricultural land use. Using 

the most up to date high-resolution satellite imagery from ArcGIS Online, visual analysis was 

conducted by scanning the study area at a scale of 1:25,000 - 1:12,500. According to Kellogg & 

Veatch (1934), there are six characteristics which should be used to interpret land features in 

satellite images: size, shape, shadow, tone or colour, pattern and texture. World imagery acquired 

through ArcGIS Online is the best option for aerial imagery since the satellites are frequently 

updated, base maps are free, and it provides aerial and satellite imagery of 1 meter resolution or 

better for most parts of the world (Esri, 2013) (see appendix A for Esri Satellite World Imagery 

coverage map). Using the 2014 aerial imagery of Almada, Portugal, cropping patterns begin to 

become apparent for larger sites at a scale of 1:25,000 - 1:12,500. The highest clarity of detail 

can be seen at a scale of 1:1,200 - 1:1,500.  

By visually scanning the study site in a grid pattern at a scale of 1:25,000-1:12,500, large 

agricultural sites (commercial farms and allotment gardens) were identified.  The study site is 

then scanned again at a closer scale to identify smaller sites (home gardens, vacant lot gardens 

and dispersed urban farms). During this step, special attention is paid to known areas of 

agricultural land use and areas classified as RAN, REN, or agricultural zoning. Site confirmation 

using Google Earth is necessary during the identification process (see section 5.2.4.1) in order to 

help clarify areas in question. Some areas of brush, vacant land or grass appear to linear patterns 

in the soil or onsite debris which can be confused for cropping patterns and agricultural 

materials. 
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FIGURE 6 

Map analysis of satellite images in ArcGIS using visual indicators to identify agricultural sites. 
Left image: Scale 1:25,000 right image: Scale 1:2,000 
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5.2.3 VECTORIZING  
 

Vectorization of the site locations is done by creating a shape file and drawing polygons which 

trace the boarders of all identified agricultural sites from the raster image. For the purpose of this 

study it is only necessary to identify the locations and total area of agricultural land. For this 

reason it is not necessary to divide plots by property lines. By vectorizing the sites in GIS it is 

possible to make measurements of total land area or site specific land area. The results are then 

one layer which can be compared to other maps such as the cities master plan or demographic 

maps. 

 

 

 

  

   

 

 

 

 

 

 

 

 

5.2.4 SITE CONFIRMATION  
 

In order to confirm accuracy of mapping methods it is necessary to rely on a process which can 

be used to verify the actual LULC. Using Google Earth allows for immediate confirmation in 

areas where higher resolution is available or street views are available. Google Earth also offers a 

tool to view historical images in the case of plots which are in the earlier stages of productivity. 

Field confirmations are used to confirm both processes of computer analysis. Visiting the sites is 

the most accurate way of confirming the actual LULC. 

FIGURE 7 

Map vectorization- Identified agricultural sites are traced using the polygon construction tool in 

ArcGIS10. Left: Aerial imagery of Almada Middle: Vectorized UA layer over aerial image Right: UA 

Layer 



32 | P a g e  
 

 

5.2.4.1  GOOGLE EART H CON FI RMATIO N  

 

During the process of site identification and vectorization, there are varying levels of clarity in 

the images resulting in difficulty interpreting the visual indicators for some sites. For example 

dry land with apparent cropping patterns in the soil may be agricultural land or arid grass land. 

Vacant lots with debris, natural vegetation, grassland, off season agricultural sites, and pastures 

are often difficult to distinguish and require further confirmation. The advantage of using Google 

Earth for verification is that it is free and immediately available during the process of visual 

analysis and vectorization. The ability to “street view” in Google Earth allows for different 

perspectives and closer ground level views of the area in question. It is especially helpful in 

identifying home gardens in residential areas. The disadvantage of using Google Earth is that the 

date of imagery varies based on location so it is necessary to pay close attention to this when 

analyzing inconsistencies. When there is inconsistency in images between ArcGIS and Google 

Earth, the most recent image should be considered more highly. Although the “street view” 

setting allows a dynamic way of viewing the land, views are often blocked by fences, vegetation 

and other barriers.  

 

FIGURE 8 

Home garden site identified in ArcGIS at a scale of 1:1,250, verified using Google Earth “street view”. 
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5.2.4.2  F IELD CON FIR MATION  

Field observations or “ground-truthing” (Taylor & Lovell, 2012) was done by car on several 

occasions to discover and confirm agricultural sites in Almada. The best method of doing this 

would be using paper maps printed from ArcGIS containing the areas in question in conjunction 

with a GPS system (GPS systems are commonly available on phones and mobile devices). Field 

observations hold the highest level of accuracy and lead to the selection of sites for one-on-one 

interviews. 

 

5.3  INTERVIEW METHODOLOGY  

 

In order to identify the driving forces of agricultural LUC related to social indicators, personal 

interviews with local urban farmers and municipality members must be conducted. By 

developing a greater understanding of who the urban farmers are, we are able to make a profile 

of UA users which will help support the social indicators of LUC. The interviews will identify 

valuable qualitative and quantitative information about the farmers that would otherwise be 

impossible to obtain. A multi-criterion approach is used in order to identify the correlations 

between land use patterns and various indicators. The criteria for this study depend on the 

population served in relation primarily to location and scale of agricultural production. Some of 

the key indicators are: 

- land tenancy status (ownership, lease, verbal agreement or illegal occupation of the 

land),  

- scale of production,  

- farmer’s purpose (income, food supplement, social, enjoyment, health benefits, 

employment etc.),  

- ability to access the land and other resources,  

- employment status,  

- desire to continue farming in that specific location,  

- desire and ability to expand farm area, and 

- costs and benefits related to farming the area. 

Interview questions for the farmers were formulated to identify these indicating factors. Other 

indicators which can be identified by communication with the municipality include: political 

changes, social and political values of agriculture/ landscape ecology/ economic stimulus/ land 

use, food availability, availability of open land, support for agriculture, support for low income 

communities, development plans, and legality of land occupation. 
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One-on-one interviews have been conducted with key stakeholders in order to create a guided 

discussion about agriculture taking place within the urban setting of Almada. Key stakeholders 

for this project were identified as the farmers holding plots at agricultural sites identified during 

the identification and mapping process. Members of the Almada municipality are also valuable 

stakeholders, they have the ability to influence land use and can provide additional information 

about municipal plans and political influences on UA. Questionnaires are administered to the 

farmers and municipal leaders in the form of a one-on-one verbal interview conducted in 

Portuguese by Ph.D. students from the University of Lisbon and working with the AgriMet 

MOD project and translated using “Google Translate”. Interviewees at farm sites are selected 

based on availability and willingness to participate during the site visits. 

 

5.4  COMPOSITION OF INTERV IEW QUESTIONS  

 

Interview questions were written in collaboration with the AgriMet project, based on prior 

knowledge of the study area. Prior knowledge was obtained through studies of agriculture in the 

greater Lisbon metropolitan region conducted by AgriMet, information publicly available 

through the municipality and the literature review.  

A questionnaire for the famers was developed with a mixed format of closed ended questions 

collecting quantitative demographic information and open ended interview questions focused on 

gathering qualitative information about the land, agricultural activity and the farmer’s 

perspective and outlook on farming in the Almada region. The goal of the questionnaire is to 

identify the primary motivational purpose of faming activities and measure the approximate 

extent of the farming property, produce output and economic stimulus to the farmer/ famer’s 

family and surrounding community.  

Interviews will also be held with several members of the Almada municipality and will be 

somewhat tailored specifically to each interviewee depending on their position. Municipality 

interview questions were formed based on both the literature review and responses from the 

farmer interviews. The goal of the municipality interviews is to: 

a. understand political climate of UA in Almada,  

b. evaluate level of support for farmers,  

c. clarify level of political involvement in various types of UA (independent/ spontaneous, 

private, and public gardens), 

d. identify political drivers of agricultural land use change, and  

e. understand the zoning regulations. 
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6.  RESULTS  

 

Agricultural land use is abundant in Almada and can be observed in traditional and 

nontraditional forms throughout the city. Without knowing anything about UA in Almada, one 

might pass by agricultural sites without thinking twice. Crop fields and garden plots can be seen 

on hillsides, between buildings and along side roads and with closer observation it becomes 

apparent that these sights are privately organized by the community. Upon further investigation 

of the Almada PDM and interviews with farmers and municipality, it was found that many of the 

agricultural sites are not planned by the municipality yet fall on public land or are on land which 

the property owner is unknown. Interviews with the gardeners and the municipality in 

conjunction with maps pinpointing the existing UA locations reveal a valuable level of insight on 

the drivers for agricultural land use and LUC in the area. The results section will both analyze 

the advantages and disadvantages of study methods as well as describe the resulting findings 

from Almada, Portugal. 

6.1  UA  IDENTIFICATION  

 

Over all, the manual identification of agricultural land use using satellite imagery was a 

successful process allowing for accurately pinpointed locations of agricultural land use within 

the urban and peri-urban settings of Almada, Porgtugal. The method of identification; using 

visual indicators to identify agricultural land use through the use of high resolution satellite 

images in ArcGIS, proved to be affordable and efficient but with varying levels of accuracy. 

Identification of agricultural land where clear visual indicators or multiple indicators are present 

proved to be accurate when confirming land use. Difficulties arose at sites where there were little 

or no indications of land use present. Large areas of open land and vegetation (grasslands, 

pastures, prairies, mono-crop fields, vacant land, and bare or unused farmland etc.), were 

especially difficult to type of land use. In these cases, the Google Earth confirmation process is 

not helpful because further knowledge of the land is required. Cropping patterns can be seen 

from the satellite view but from ground level the land has no visual indication of agricultural 

land use. It is beneficial to have outside knowledge of the area, conduct a site visit for field 

confirmation or to confirm site identification with a local consultant who has additional 

knowledge of the area.  
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FIGURE 9 

Comparison of results from manual land use identification methods to computerized methods of agricultural land 

cover identification. 

Compared to maps using computerized methods of identification, the agricultural maps of 

Almada which this study produced more precisely identify small-scale urban farms, vacant lot 

gardens and allotment gardens; many of which would be unidentifiable using alternate methods. 

For these garden types, the visual indicators were most clear and confirmation methods proved 

most accurate. The advantage of manually identifying the sites is, in fact; the human ability to 

think critically. Manual site analysis allows for the consideration of multiple indicators and the 

ability to give hierarchical weight to indicators; for example, the presence of crops, farm 

equipment, livestock, and byproduct are clear indicators of agricultural land use where as the 

geometric patterns and textures which are typically used for computerized identification can 

often be misleading. Field patterns, field roads and hedgerows separating plots as solitary 

indicators can be easily misinterpreted. Although computerized land cover maps have their 

advantages, they produce results which generalize areas of land cover and are unable to produce 

results which accurately identify and quantify current land uses. Figure 9 shows a comparison of 
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computerized results for corine land cover from 2006 to the manually identified agricultural land 

use produced by this study.  

6.2  ANALYSIS OF MAPS  

 

The map layer of UA in Almada can easily be compared in ArcGIS to zoning and demographic 

data in order to make inferences about trends in agricultural land use and can be used when 

planning for future land use. The purpose of this study is not to make those inferences or 

predictions about land use change in the area but to provide the information in order for 

interested parties who might in turn use the data for making predictions or land use decisions. 

For the purpose of presenting how the information can be used, the resulting map of current 

agricultural land use in Almada (generated by this study) has been compared to maps displaying 

population and percent of unemployment by parish (See appendix 9-G & 9-H). 

Through communication with IGOT -UL and the municipality of Almada, GIS data was acquired 

for the 2009 Almada PDM as well as site locations for the proposed horticultural parks in 

Almada. Based on these maps, there are some trends that are visible; the most obvious is the 

agricultural land use in comparison to the RAN land (See appendix 9-C). This expresses the 

value and importance of municipal protection of prime agricultural land. Expected trends based 

on the stakeholder interviews on the other hand are not necessarily reflected in the maps 

comparing demographic data with the agricultural land use Interviews with the farmers would 

lead one to believe that the majority of agricultural land use would take place in areas where 

there are higher rates of unemployment; this does not appear to be the case based on the 

unemployment rates in Almada parishes. The unexpected results could be due to multiple factors 

6.3  S ITE ANALYSIS AND INTERVIEWS  

 

The first set of sample of interviews took place on July 29 and August 1, 2014. 14 farmers were 

willing participants at 5 different agricultural sites within the Almada municipal boundaries (see 

appendix 9-E). The goal of the farmer interviews is to understand the demographics of the 

population using different types of urban and peri-urban agriculture in the Almada area as well 

as to gain a greater understanding of the relationship between the community and agricultural 

land use by identifying driving forces for UA LUC. This information will provide a tool for land 

use planning and an increased understanding of the agricultural land use in Almada. This small 

sample has provided insight on the indicators of UA typologies and effectiveness of the 

interview questions and techniques. 
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6.3.1  FARMER DEMOGRAPHICS  

 

Results of the case study have revealed an interesting data set which will provide insight to guide 

the development of continued studies in the area. Of the 14 participants interviewed all but 2 are 

male. All farmers were between the ages of 50 and 78 except one farmer who is 38. All except 3 

farmers live within a 10 minute walk of the farm plot (2 have onsite dwellings). Most of the 

farmers are retired or unemployed and 3 are employed as full time farmers.  

6.3.2  FARMER OBJECTIVES  

 

When presented as an open ended question, the respondents listed their primary objectives for 

faming the land as hobby, produce production for consumption and produce production for sale. 

50% listed hobby as a primary objective and 43% listed personal consumption. 36% of the 

farmers considered crop sale to be a primary objective; with 90%-100% of their produce sold to 

warehouses and intermediate buyers who sell to local markets and groceries. 50% of the 

gardeners who were surveyed claim to spend 35 or more hours working in the garden each week, 

the other half spend between 5-25 hours gardening per week.  

6.3.3  LAND TENURE  

 

The most astounding finding revealed through the sample interview process is that none of the 

farmers have any type lease or binding property agreement for their tenancy on the land. Some of 

the farmers have verbal agreements with the property owner but most of the sites are occupied on 

land which is owned privately or by the municipality. The Almada municipality on the other 

hand has no way of documenting land ownership in a cadastral system; therefore, there is no way 

of determining property rights (Camões, 2014). According to Patricia Abrantes PhD, Researcher 

CEG-IGOT, UL who studies agricultural land use and LUC in Lisbon with the AgriMet-MOD 

project, the city technically has no way of distinguishing between public and private land without 

a cadastral system. Unplanned allotment gardens, vacant lot gardens and urban farms are 

common in Almada along road sides, vacant plots and empty spaces between urban 

infrastructure. 

  

6.3.4  LOCATION S  

 

Of the fourteen farmer interviews in Almada, eight of them took place near the Bosch industrial 

site which is near the Almada Forum shopping center in the parish of Fiejo. The plots are mostly 
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roadside along R. Antonio Calado. The nearest metro is Pragal station, which is across the 

highway A38. Interview 10 is located in the Trafaria parish. It is a larger property alongside the 

A38 as well. The other five interviews took place in Costa da Caparica. (see appendix 9-D for 

interview locations) 

 

6.3.4.1  BOS CH CO MMER CI AL PROP ER TY  

 

The allotment gardens near the Almada Forum where eight of the fourteen interviews were held 

are on land owned by the neighboring Bosch factory (interviewee 1, 3, 4, 5, 6, 7, 8, and 9). This 

property is approximately 5.6 hectares, each individual garden plot varies in size but most appear 

to average around 100 square meters. Eight of the fourteen farmers interviewed in the sample 

were farmers occupying land in this area. Although most of the farmers on the Bosch property 

have been there for 4-5 years, three of the respondents claimed to have been occupying the land 

for long amounts of time (15 and 34 years, the other was unsure how long he had been there but 

stated that it had been a long time). Two of the farmers said they heard about the site from others 

who were already farming there. During their time of occupancy only one farmer reported a 

conflict with the land owner requesting that farmers leave ten years prior.  

 

 

 

FIGURE 10 

Bosch Factory property surrounded by unplanned allotment gardens. Interviews number 1, 3, 4, 5, 6, 7, 8, 

and 9 took place at this site and their garden plots are indicated. 
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The farmers interviewed at the Bosch site have small plots with moderately low yield and are all 

subsistence farmers; meaning they are growing food for personal consumption only and share 

produce with friends and family. Surprisingly, the farmers here commute longer than farmers 

interviewed at other locations; two of them commute 5 minutes or less, three have a 10 minute 

commute, and two of them commute almost an hour to get to this site. Since the farmers here are 

working for personal consumption and hobby they tend to spend fewer hours per week at the site 

compared to farmers at other locations, three of the farmers are working at this site 25-40 hours 

per week and the other five are working between 5-15 hours per week. The other six farmers 

who were interviewed at urban farms reported full time work (40 hours or more); some of them 

reported 80-105 hours per week working at their gardens. 

 
IMAGE 3 

Interview site 1- Land surrounding an industrial site (Bosch factory) near the Almada Forum 

 

6.3.4.2  COS TA DA CAPARI CA  AND TRAFARI A  

 

Five interviews took place at the urban farms of Terras de Costa which is a vast amount of land 

divided into large plots, often with residences on site.  Interviews 11, 12 and 2 are pictured above 

(see figure 12) are in the northern part of Costa da Caparica. Interviewee 2 reported that 90% of 

the produce from the 4 ha property is sold at market through an intermediary seller. Interviewee 

11 sells 100% of the production for commercial sale from the 9 ha property through an 

intermediary who resells to supermarkets such as Lidl and Pingo Doce. The other (interviewee 

13) said their family helps to farm the 1 ha land and it is no longer used for market sale and 

instead supplements 100% personal produce consumption for the family which generally 

classifies them as home subsistence farmers although they don’t exactly fit the profile according 
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to (Parrot, Moustier, & Bon, 2010). Interviewees 2 and 11 can be classified as multi-cropping 

peri-urban farmers according to the “summary of typology of UA socio-economic profiles” (see 

Table 1). The farm located in Trafaria, Onda Parque (interviewee 10) (see figure 11) is a 50 ha 

farm where the interviewee works approximately 105 hours per week. He has been occupying 

the land with a verbal agreement with the owner for 7 years. He said that the land was abandoned 

before he occupied it. He now has 3 employees and other temporary workers who produce staple 

crops for 100% sale at MARL market. Since his main objective is income, he can be classified as 

an entrepreneur farmer. 

 

FIGURE 11 

Interview sites 11, 12 & 2 taking place in Costa da Caparica (Terras de Costa) and Trafaria (Onda Parque) 
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IMAGE 4 

Interview site 10 at Onda Parque in Trafaria 

The agricultural sites for interviewee 13 and 14 are similar farm layouts to the others at Terras de 

Costa in Costa da Caparica. Each interviewee has large plots which are within close proximity to 

their residence. They are full-time farmers who employ family members and use 100% of 

produce for commercial sale. Both of the farmers inherited the land and have lived there for their 

entire lives. They can be considered multi-cropping peri-urban farmers or family type 

commercial farmers. 

FIGURE 12 

Peri-urban farms of Terras de Costa in Costa da Caparica. Interview sites 13 & 14
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6.3.5  MUNI CIP ALI TY  INT ERVI EW  

 

Tânia Camões, who works in the Urban Management Division for the Municipality of Almada 

participated in an interview on August 5, 2015. Although she did not have the answers to all of 

the interview questions, she was able to provide some insight on the municipal awareness and 

control over urban gardens and spontaneous agriculture in Almada. She confirmed that the 

municipality does not keep a land cadastre record at this time, however she reported that there is 

a system for land exchange and sale which takes a process of 20 days to convert a land use 

permit. She says that times of economic crisis people lose expectation that the land will sell. 

Agricultural practices on the vacant property provide some economic impetus for the owners. 

Vacant lots are often requested for the use of urban gardens. According to Dr. Tania, the 

municipality has received three requests per week since 2013 for the temporary access to water 

on vacant lots in Almada in order for them to be used for food gardens. The municipality is 

aware of and allows the illegal occupation of public land because she says there is nothing that 

can be done. She also says the municipality is interested in the use of land for agriculture because 

it is a healthy service which keeps the ground clean. She was unaware if there were any conflicts 

with the occupation of public land by gardeners, only that the occupation of large parcels of land 

by many different users is prohibited. There are several community gardens organized by the 

municipality and she was of the understanding that participants are not required to pay for the 

use of the garden plots. 

 

6.4  CLASSIFICATION OF TYPOLOGIES  

 

Based on all of the information gathered through the literature review and interviews, three 

categories of UA became apparent in Almada based on the scale of production, market 

orientation, and farmer objective. These typologies are identifiable in the maps based on visual 

indicators including size, shape and location of plot (see table 2). (see appendix 9-F for map of 

UA classification types)  

1. Residential & vacant lot gardens: Residential gardens (on lots with dwellings) and more 

commonly found, vacant lot gardens (on empty or abandoned property) are typically 

implemented one family, individual or household on private property. Vacant lot gardens 

are found specifically on empty lots zoned typically for residential use but without 

construction or abandoned construction. The gardens are implemented either by land 

owners who cannot afford to build on the property and would not benefit from selling it 
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or by gardeners who are occupying the land (with or without consent of the owner). 

Production is typically for personal use and sometimes a small amount for sale and trade. 

2. Horticultural parks/ allotment gardens: Planned horticultural parks and unplanned 

allotment gardens take place typically on public or occupy private property. They are 

found on the sides of roads, between buildings and on empty space around industrial and 

commercial lots. Multiple farmers from different backgrounds gather on one property 

which is divided amongst them. Farmers are typically unemployed or retired and 

participate in UA for enjoyment and food subsistence. Allotment gardens gradually 

expand into neighboring vacant land as word of mouth spreads the knowledge of the land 

use. Production is primarily for personal consumption and trade. 

3. Peri-urban Farms: Commercial farms consume larger areas of land with owned, 

occupied or inherited by individuals, families or businesses which produce goods for 

public sale, most frequently one or several staple crops. Commercial farmers gain income 

from farming practices and are therefore more likely to make investments in farming 

structures and equipment. 

 

TABLE 2:  ALMADA FARM TYPE CLASSIFICATIONS  

Classification Characteristics Visual indicators 

Residential & vacant lot 

gardens 

 Single plot of land occupied 

by a family or individual 
 Leisure & subsistence of 

food and income 
 Land owned or occupied 

 Medium-small sized plots 

with or without the presence 

of construction often divided 

from other plots by a fence 

or barrier 

 Residential areas 

 Geometric perimeter 

 Often grid-lick cropping 

patterns 

 

Horticultural parks/ 

allotment gardens 

 Multiple plots occupied by 

individuals or families 

 Leisure & subsistence of 

food 

 Land occupied 

 Public or private land 

 Typically unemployed/ 

retired 

 Large- medium sized areas 

made up of multiple small 

sized plots divided internally 

by vegetation or manmade 

barriers 

 Presence of small structures, 

tools, and equipment 

 Mosaic of cropping patterns 

with no specific perimeter 

shape 

 Often surrounded or hidden 

by vegetation with access 

paths to plots 

 Often located near main 

transportation routes 

Peri-urban Farms  Single or multiple plots of 

land owned or occupied by 

individual, family or 

 Large areas of land 

 Usually taking place on the 

periphery of the city or peri-
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company 

 Subsistence of income 

 Land owned or occupied 

 Use of employed labor 

 

urban setting 

 Linear cropping patterns 

 Often single crop plots with 

low diversity in texture or 

color 

 Presence of equipment, 

trucks, structures, and/ or 

livestock  

 Perimeter which usual fills 

all available space  

 

7.  D ISCUSSION  

 

The results of the Almada case study successfully provide information about UA in the area 

while testing the methodology and providing input for methodological development in future 

studies. The maps created for this study are a visual representation of the existing agriculture in 

the Almada municipality. Based on these maps, it appears that the majority of the agricultural 

land use lies within RAN and REN areas and areas zoned for green farm structure and green 

zone structure.  This implies that the urban farms are developed on land with high quality soil, 

and also implies that the agricultural land use is recognized and even somewhat supported by the 

municipality.  

Based on the interviews, it seems the municipality is not interested in evicting the farmers who 

illegally occupy the land for agricultural use and although there is little support for the farmers 

they are able to benefit from farming the plots without conflict. Many of the farmers have been 

occupying the land for a lifetime but about 50% of the farmers interviewed started occupying the 

land for agricultural use within the last 10 years. All of the respondents who farm the land for 

personal consumption are retirement aged and unemployed. These respondents stated that their 

purpose for farming the land was for both food production and leisure. This expresses that the 

use of small scale UA is both an economic and social tool for this demographic in Almada.  

As part of its Lisbon’s “Green Plan”, the municipality of Almada has proposed 26 sites for 

horticultural parks within the municipality (see appendix 9-H). Many of these plans take place in 

areas with existing agricultural land use. The data for these site locations is used as an example 

how this study can be used for planning land use (see appendix 9-J). This map shows a .5km 

service area around the proposed horticultural parks compared to unemployment distribution and 

existing UA.  

7.1  FURTHER STUDIES  
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This report has described the initial steps of methodology for a study which aims to create a 

quantitative data base of UA land use within cities internationally while using qualitative 

interview methods to create a profile of UA users and typologies. The Almada case study 

resulted in the output of two sets of information which can be used by researchers in further 

studies as well as by multiple stakeholders for land use planning.  

The methodology for the mapping process has the potential to be used in further studies to 

identify various types of land use. For example, along with mapping agricultural land it may be 

beneficial to map and classify areas of open space or vacant land in the same way. This could be 

used in conjunction with the maps of agricultural land use in order to plan for future UA land use 

and zoning. 

Although the qualitative interviews resulted in information which was highly beneficial for 

creating a profile of UA users and identifying trends, a larger and more diverse interview sample 

would be ideal. Although there is no standard for qualitative interviews, ideally 10% would be a 

representative sample. This can be determined by estimating the number of farmers based on the 

area of agricultural land identified in the mapping process or by quantifying the amount of land 

held by the interviewees compared to the total amount. The larger and more spatially divers the 

interview samples are, the more reliable the findings will be. This is especially true in the case of 

land tenancy, in order to obtain more information about land tenancy for example. It may be 

beneficial use an additional method of research using a larger survey to obtain more quantitative 

information such as demographics and land tenancy.  

Conducting this study internationally poses the disadvantage of a language barrier. The 

importance of correspondents in the study location must be stressed as the one of the most 

important elements of success in this study by assisting in ability to communicate with 

stakeholders as well as providing local information and acquiring data. 

8.  CONCLUSION  

 

UA is used as a mechanism by city dwellers to provide local access to fresh food and economic 

stimulus and an outlet for recreational and social activity among other benefits. On a larger scale, 

UA and allotment gardens are beneficial to the urban framework by increasing green space in 

cities and providing an ecological service through water filtration and soil preservation. Recent 

initiatives have recognized the multifunctional benefits of UA and policy makers have worked 

UA into the agendas for sustainable urban planning on local and international levels. In order for 

UA to be used as a tool in urban planning to improve city life, food security and environmental 

sustainability it is necessary to first realize the extent of existing agricultural land use and plan 

for proper implementation and regulation. Because UA is phenomenon which commonly occurs 

spontaneously and without planning and frequently without permission or contracted tenure of 
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land, the planning, regulation and quantification of UA can be difficult. This study provides a 

technique of mapping and quantifying the extent of agricultural land use in city setting which has 

the ability to be applied to cities internationally.  

The application of the combined mapping and interview methods provides both a quantitative 

data set of current agricultural land use and qualitative information providing information about 

demographic of UA users. The resulting information has the potential to be used for land use 

planning and predicting LUC. Replication of this study in the same study area over time will 

provide evidence of agricultural LUC and with the replication of interview methods, clear drivers 

of agricultural LUC can be identified.  

 

  



48 | P a g e  
 

APPENDIX  

 

A P P E N D I X  0- A:  WO R L D  C O V E R A G E  M A P  O F  H I G H  R E S OL U T I O N  S A T E L L I T E  I M A G E RY  F R O M  E S R I ,  A R C GIS  

SO U R C E :  (Esr i ,  2013)  
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A P P E N D I X  0- B:  C A S E  ST U D Y  S I T E  L O C A T I O N
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A P P E N D I X  0- C:  I D E N T I F I E D  A G R I C U L T U R A L  L A N D  US E  I N  C O M P A R I S O N  W I T H  T HE  2009  A L M A D A  PDM  

RAN
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A P P E N D I X  0- D:  ID E N T I F I E D  A G R I C U L T U R A L  L A N D  US E  I N  C O M P A R I S O N  W I T H  T HE  2009  A L M A D A  PDM ,  

REN  
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A P P E N D I X  0- E:  IN T E R V I E W  L O C A T I O N S
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A P P E N D I X  0-F :  C L A S S I F I C A T I O N  O F  UA  F A R M  TY P O L O G I E S
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A P P E N D I X  0- G:  C O M P A R I S O N  O F  PO P U L A T I O N  D I S T R I B U T I O N  T O  A G R I C U L T U R A L  L A N D  US E  
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A P P E N D I X  0- H:  C O M P A R I S O N  O F  UN E M P L O Y M E N T  D IS T R I B U T I O N  T O  A G R I C U L T U R A L  L A N D  U S E  
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A P P E N D I X  0- I :  PR O P O S E D  HO R T I C U L T U R A L  PA R K S
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A P P E N D I X  0- J :  .5  K M  SE R V I C E  A R E A  O F  PR O P O S E D  HO R T I C U L T U R A L  PA R K S  I N  R E L A T I O N  T O  

UN E M P L O Y M E N T
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A P P E N D I X  0- K:  M U N I C I P A L I T Y  IN T E R V I E W  QU E S T I O N S  

 
Extent 
 1. Is the municipality of Almada aware of the extent of urban agriculture in the region? Is there any 
system in place in order to track agricultural land use in Almada?  
2. How many urban agricultural sites or community food gardens in Almada are planned by the 
municipality? Why and how does it work? How many total hectares?   
3. Is there an estimate of total agricultural land use in Almada (public, private and occupied land)?  
4. Has there been a noticeable change in the amount of agricultural land use in Almada over the past 5-
10 years (public, private or occupied land)? 
5. Does the municipality plan to work with local farmers in order to implement a local network of 
sustainable farming and food trade? Are there/will be local famer’s markets held by the municipality or 
community. 
 6. Approximately what percentage of produce distributed in Almada is grown locally? 
7. What other locations is produce most commonly imported from?  
8. Are there recent records of what percentage of the Almada population receives income from 
agricultural activities?  
Regulation/ Support  
1. Is there any public outreach to communicate with local farmers?   
2. What are the regulations for use of the agricultural gardens which are planned by the municipality? Is 
there rent paid for land tenure?   
3. What type of support does municipality provide to farmers operating on land within the city 
boundaries? Are there subsidies available for agricultural land owners? 
4. Have there been any problems with use of public land for agricultural purposes? If so what problems 
have occurred?  
5. How does the municipality view occupation of public land for agricultural purposes? 6.Are there any 
future plans to regulate, encourage or discourage agricultural use on public land? Land Tenure 1.How is 
land purchased in Almada? 
2. What records are held on land tenure?  
3. Is there any land cadaster system in Almada?  
4. How is land use regulated in Almada? 
 Zoning and PDM  
1. How and for how long are the RAN and REN areas protected against development?  
2. Is there any protection for agricultural land that does not lie within RAN or REN zoning?  
3. How has the municipality incorporated urban agriculture into its Environmental Plan for sustainability 
or other? How have these plans been implemented?  
 4. What level of priority does agricultural land have on the PDM and why? 
 5. Are there any plans to change zoning in order to increase or decrease agricultural land use? 
 6. What have the major influences been on land use change in Almada in the past 5-10 years? Is this 
different from prior years?  
7. Are/were there any conflicts on LU (agricultural to urban land, others?) 
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App endix  0-L :  Munici pal i ty  I nt erv i ew R espo n s es  
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AP P E N D I X  0 -M :  F A R M E R  I N T E R V I E W  Q U E S T I O N S  

Interview guide 
Interview Date: _____________________________________________ 
Interviewer Name: __________________________________________ 
Location (place, district, parish, if possible coordinates): ___________ 
Institute of Geography and Spatial Planning - 
University of Lisbon 
Interview farmers 
Within the research project Agrimet - contribution to the construction of a decision support analysis 
model in spatial planning and land use - we intend to analyze agricultural activities, its relations with the 
city, the major changes taking place and their future. Please help by answering the following questions: 
1) General characterization of the interviewee 
Age _________________________________________________________________ 
 Gender__________________________________________________________  
Nationality 
Education level _______________________________________________________ 
Occupation (if active or unemployed or retired. If unemployed or retired 
What you did before) ________________________________________________________ 

 
Page 2 

 
Live in the city? Or other? How long it takes to move to the garden 
__________________________________________________________________ 
2) Horta 
Owner? Also leases? Why? ____________________________________ 
_______________________________________________________________________ 
Tenant or are occupied lands. The lands are public or private? Has the idea 
Who belongs, has agreement verbal or written 
_______________________________________________________________________ 
Garden the size ______________________________________________________ 
Have some space in your home where you have a garden? _________________________ 
_______________________________________________________________________ 
Do you know what type of soil falls within the PDM, if there are restrictions _____________________ 
_______________________________________________________________________ 
3) Agricultural Activity 
Type the farmer: Main activity; Part-time and how many 
hours a week dedicated to the activity? What is the main source of income? _______ 
_______________________________________________________________________ 
because he wanted to start the activity, when it started and how he learned? _______________ 
_______________________________________________________________________ 
If production is for self or in part? As in%? And what makes the 
surplus? Would you like to sell? And that proposals have to drain the product eg 
markets networks of partnerships 
_______________________________________________ 
_______________________________________________________________________ 
What produces (at%)? What changes crops in the last 5-10 years? __________ 
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_______________________________________________________________________ 
Income (estimate?) (Because it is still here. Costa Caparica) ___________ 

 
Page 3 

 
 
Percentage of production in the irrigation system? What is the origin of water? ________ 
_______________________________________________________________________ 
Proportion of family labor and non-family: himself; family (which family) ___ 
_______________________________________________________________________ 
When he came here? Why? ___________________________________________ 
(How chose the site? Purchase / lease / verbal agreement? How long 
here it is? If agriculture had here? Conflicts (problems) have been generated by 
being here or do you think it could generate? What support have the camera or 
parish or other entities (ever had problems with these entities?) 
_______________________________________________________________________ 
Have previous experience in agriculture and where? ______________________________ 
_______________________________________________________________________ 
What is the main objective to work in this garden? _________________________ 
_______________________________________________________________________ 
Production for personal or family consumption ________________________________ 
Production for sale or trade _________________________________________ 
Recreation / leisure _______________________________________________________ 
Social integration _______________________________________________________ 
Other? (Which) _________________________________________________________ 
Above all, what is the greatest benefit of this garden for you? _____________________ 
__Se You sell or exchange your product, 
_Onde Sell? (Public market, on the road between community members, other) 
_______________________________________________________________________ 

 
Page 4 

 
_Recorre The US grants or has enlisted? For what? (Land of the Coast) ______________ 
_______________________________________________________________________ 
Or in the case of informal gardens: there is some kind of organization formed to them 
support? Which Are? ______________________________________________________ 
What is approximately the percentage of food consumed weekly, 
produced from a plot of land or marketed from plots 
nearby? _______________________________________________________________ 
4) Perspectives 
What are the major difficulties (for the case of gardens "occupied" if the 
difficulty comes from the municipal administration, what kind of access to land should be 
given?) _________________________________________________________________ 
How do you see the future related to the activity (10-20 years)? ____________________ 
Want to expand the property / activity? Why? How? ___________________ 
Land purchase / lease? If yes, sell to urbanize? to sell 
agriculture? Leave the children? Rent? __________________________________ 
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What are the main barriers or difficulty? _______________________________ 
If you want to diversify crops? __________________________________________ 
And if EU funds run out? What strategies? _______________________ 
Thank you for collaboration 
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A P P E N D I X  0-N :  F A R M E R  IN T E R V I E W  QU E S T I O N S :  PO R T U G U E S E
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