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Abstract

The study aims to determine the urban agriculture potential of vacant lands in the city center of Usak, Turkey,
and to create a GIS-based urban agriculture inventory. Our analysis focuses on available vacant lands of the
municipally-owned lands, foundation lands, public properties, forest lands, and pasture lands within the
boundaries of the implementary development plan of the city center of Usak. The optimal urban agriculture map
was created using GIS and considered different categories of urban agriculture, including small-scale agriculture,
large-scale agriculture, community gardens, and impervious surface or poor soil urban agriculture. The study
results showed a significant amount of vacant lands in Usak suitable for urban agriculture, with 7.32 ha being
highly suitable, 80.58 ha moderately suitable, and 110.94 ha marginally suitable. Results indicate that vacant
lands in the city can be utilized for urban agriculture, which can provide numerous benefits to the local food
system.
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Bos Arazilerin Kentsel Tarim igin Kullaniimasi: Kentsel Tarima CBS
Tabanl Bir Yaklagim

Oz

Bu ¢alisma, Tiirkiye'nin Usak ili merkezindeki bos arazilerin kentsel tarim potansiyelini belirlemeyi ve kentsel tarim
envanterini belirlemek icin CBS tabanli bir metodoloji olusturmayr amaglamaktadir. Analiz, Usak il merkezi
uygulama imar plani sinirlari igerisinde bulunan belediyeye ait araziler, vakif arazileri, kamu tasinmazlari, orman
arazileri ve mera arazilerinin mevcut bos arazilerine odaklanmaktadir. Calisma sonucunda kiigiik éicekli tarim,
biiyiik élgekli tarim, topluluk bahgeleri ve gecirimsiz yiizey veya zayif toprak kentsel tarim dahil olmak iizere farkl
kentsel tarim kategorileri dikkate alinarak CBS tabanl optimal kentsel tarim haritasi olusturulmustur. Calisma
sonuclari, Usak'ta 6nemli miktarda bos arazinin kentsel tarima uygun oldugunu, 7.32 ha yliksek derecede uygun,
80.58 ha orta derecede uygun ve 110.94 ha marjinal olarak uygun oldugunu géstermistir. Sonuglar, sehirdeki bos

arazilerin énemli derecede kentsel tarim potansiyeli oldugunu ve yerel gida sistemine ¢ok sayida fayda
saglayabilecegini géstermektedir.
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1. Introduction

The growth of the urban population has caused a range of ecological, economic, and social challenges
for cities. The United Nations (2019), reported that the global population reached about 7.7 billion in
2019 and is expected to reach 8.5 billion in 2030, 9.7 billion in 2050, and 10.9 billion in 2100. In 2018,
about 55.3% of the global population lived in cities, which is expected to reach 60% by 2030. Cities
such as Delhi, Tokyo, and Shanghai are expected to have populations exceeding 30 million (United
Nations, 2018). Today, with the rapid population growth of cities and settlement areas with high
attraction power and the multifaceted demands of many sectors and related actors such as housing,
service, commercial, education, industry, etc., the tendency to obtain effortless economic benefits,
etc. factors have created and are creating unhealthy and irregular cities and urbanisation (Gezer & Gill,
2009).

This rapid population growth has implications for urban areas and requires careful planning and
management to address the challenges. Rapid urbanization brings local policies and approaches
toward the urban food system to the fore, the built environment, consumption, and nature. Cities
provide an opportunity to rethink the management of food systems (Gil, 2022).

One way to address these challenges is through urban agriculture (UA), which has recently gained
popularity. Urban agriculture solves many problems in cities and helps to create more sustainable
cities. Urban agriculture is the cultivation of food products and all related activities in urban and around
the cities (Van Veenhuizen & Danso, 2007). Urban agriculture is an alternative food system, and it is
always interacting and cooperating with the city's food systems and rural agriculture. Therefore, the
food system in the city can offer an important solution tool for the food supply problem caused by
climate change (Tirker et al., 2021). It is a sector that covers all activities (production, marketing, etc.)
of food and related non-food products to meet the daily needs of city dwellers by using urban waste
and natural resources and recycling in urban and periurban areas (Smit et al., 1996).

Urban agriculture is an alternative food system and an integral element of rural agriculture. It has many
benefits for cities and their residents. Urban agriculture has a positive impact on urban biodiversity
(Doherty, 2015; Lin et al.,, 2015; Deelstra & Girardet, 2000; Matteson et al., 2008), rainwater
management (Hankard et al. 2016; Deelstra & Girardet, 2000), air quality (Deelstra & Girardet, 2000),
waste management (Amirtahmasebi, 2008), food security (Mougeot, 2000; Smit et al. 2001; Armar
Klemesu, 2000), rehabilitation (Hynes, 1996), household income (Bryld, 2003; Ackerman et al. 2014)
and real estate value (Voicu & Been, 2008). There are many different types of urban agriculture, and
Table 1 provides information on the production scales, types of activities, objectives, products, and
distribution targets for these different typologies.

Table 1. Proposal for production scales, types of activities, objectives, products, and distribution targets for
potential urban agriculture categories

Category Scale Type of Activity Model Products Distribution
Small-scale urban  Micro Farmer’s markets, educational Commercial Vegetables, fruits, compost, Direct sales,
agriculture agricultural programs, and Non- medicinal and aromatic farmer’s stands,
permaculture, beekeeping, Commercial plants, etc.) poultry products, markets
flower growing, commercial food beekeeping products,
production, and vegetable ornamental plants
growing (Balmer et al. 2005)
Large-Scale Urban  Macro Community-supported Commercial Vegetables, fruits, compost, Restaurants,
Agriculture agriculture (CSA), urban farms, and Non- medicinal and aromatic retailers,
orchards, animal husbandry, Commercial plants, etc.) and animal markets, hotels,
immigrant programs, nurseries, products (milk, eggs, meat, cafes
beekeeping, and horticulture. fertilizer, leather, hides, etc.)
(Balmer et al. 2005) rehabilitation forestry products (firewood,
programs etc.) nuts, forage plants,
ornamental plants,
beekeeping products
Community Micro Allotment gardens, organization Non- Vegetables, fruits, compost, Food aid to those
Garden gardens, demonstration gardens, Commercial medicinal and aromatic in need, personal

immigrant programs/

plants, etc.) poultry products,
beekeeping products,
ornamental plants

consumption
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Impervious/poor Micro- Vertical gardens, indoor gardens, Commercial Vegetable, fruit, compost, Restaurants,

soil urban  Macro greenhouses, farmer’s markets, medicinal and aromatic retailers,

agriculture container farms, hydroponics plants, etc.), forage plants, markets, hotels,
(Balmer et al. 2005) ornamental plants, cafeterias

aquaculture, mushroom, and
yeast production

1.1. Urban Agriculture in Tiirkiye

Intense urban growth is occupying agricultural lands day by day. Air pollution, global warming, and
ecological destruction significantly impact agriculture. Agricultural lands are being destroyed
worldwide and in Tirkiye for various reasons. Over the past few decades, the amount of agricultural
land per person has decreased significantly globally and in Tiirkiye. According to the Tema Foundation
(2018), the global average fell by 1.8 hectares between 1961 and 2015, while Tiirkiye decreased by 5.6
hectares over the same period. This trend is concerning because it can lead to reduced food production
and negative environmental impacts. The Metropolitan Municipality Act No. 5216 and the
Metropolitan Law No. 6360 put agricultural lands in Tirkiye at risk of urbanization (Yenigul, 2016).
There are currently a limited number of urban agriculture areas in Tilrkiye. This is due to deficiencies
in legislation and insufficient incentives.

1.2. GIS and Urban Agriculture Potential

Benefits of urban agriculture and its potential provide an essential tool for policy-makers. GIS has been
widely used in literature to explore the vacant land potential for urban agriculture. Balmer et al. (2005)
identified the urban agriculture potential of public vacant lots in Portland using GIS. Kaethler (2006)
aimed to identify the potential of public vacant spaces in Vancouver for urban agriculture using
VanMap software. Balmer et al., (2005) and Kaetler (2006) classified urban agriculture areas into two
main categories (large-scale and small-scale urban agriculture) and two sub-categories (community
garden and impervious surface agriculture) in their studies. Horst (2008) used GIS to analyze the
potential of public vacant spaces for community gardens in Seattle, Washington. McClintock et al.,
(2013) assessed the potential for urban agriculture of Oakland's public and private vacant lands and
presented a GIS-based inventory. MacRae et al., (2010) investigated whether Toronto can produce
10% of its vegetables and analyzed land inventory using GIS. In this study, zoning plans and aerial
photography were used, and it was aimed to determine the potential urban agriculture areas and food
production potential in the city. Eanes & Ventura (2015) assessed the suitability of community gardens
in Madison using GIS methodology. Using GIS, they created an urban agriculture inventory for
community gardens by analyzing public and some private land. This study used size, surface, slope,
water access, solar access, area, land-use conflicts, size, vehicle access, and proximity criteria. Using
the GIS method, Allen (2015) determined the urban agriculture potential of vacant or underutilized
land. They identified essential criteria for urban agriculture; land use slope, sunlight, access to water,
soil, ownership, accessibility, neighborhood income, neighborhood population density, proximity to
other community facilities, community support, percentage of people living in apartments,
neighborhood crime rates, aesthetics, and visibility criteria were used. Dumitrescu (2013) aimed to
map the physical, economic, and social criteria for urban agriculture in Rotterdam and identify
potential areas suitable for urban agriculture. As a result of the analysis, a suitability map has been
revealed for four different scenarios with different physical, economic, and social characteristics for
Rotterdam. Taylor & Lovell (2012) analyzed and mapped urban agriculture practiced in public and
private spaces using ArcGIS and Google Earth in Chicago, USA. McClintock &Cooper (2010) aimed to
determine the food production potential of public spaces belonging to Federal, State, Municipal, and
Regional institutions in line with the criteria using GIS. The study determined the potential of vacant
lands for urban agriculture in Oakland, California. In some studies, GIS was combined with multi-
criteria decision methods. Thapa & Murayama (2008) investigated suitable areas for urban agriculture
in the peri-urban area of Hanoi, Vietnam, using GIS and the Analytical Hierarch Process (AHP).

All of these studies have been conducted at ground level. However, Saha & Eckelman (2017) examined
the urban agricultural potential of ground level and rooftops in Boston. They used remote sensing and
GIS to determine the urban agriculture potential of Boston. This study used ownership, slope, soil
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quality, and adequate light availability criteria. Previous studies on urban agriculture have limited the
use of GIS methods, and the potential for urban agriculture in Turkiye has not been studied. This study
aims to fill this gap in the literature and provide decision-makers and planners with a helpful tool for
integrating urban agriculture into the city and developing strategies to address existing urban
problems. The study aims to determine the urban agriculture potential of vacant lands in the city
center of Usak, Turkiye

2. Material and Method

The study area for this research is the boundary of the complementary development plan (2019) of
the city center of Usak. Usak Province is located in the Central Anatolia region of the Aegean in Tlrkiye
between 38°13' to 38°56'E and 28°48’, 29°57'S (Figure 1). It has a long history dating back to 4000 BC.
It has been home to many civilizations over the years. In the 19th century, it saw significant commercial
development (Usak Municipality, 2020), and today, it is an industrial center known for its textile,
leather, and ceramic industries. Usak has a rural character (Sarp, 1994) and most of the population
living in the city center are from village origins. The population of the city center is 228,328 (TURKSTAT,
2020), and Usak has a semi-arid climate with hot, dry summers and cold winters. The annual average
temperature is 12.8°C, with daily maximum temperatures averaging 19.1°C and daily minimum
temperatures averaging 7.2°C. The highest recorded temperature is 40.2°C, and the lowest is -15.4°C
(Turkish State Meteorological Service, 2020).

KUTAHYA

Figure 1. The geographical location of the research area
2.1. Data sources

The primary material of the study is a total of 2821 public parcels (municipally-owned lands, foundation
lands, public properties, forest lands, and pasture lands) belonging to 19 neighborhoods in the city
center of Usak. Data used in this study were assembled from various sources (Table 2).
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Table 2. List of data and sources

Data Scale Source

Implementary development plan 2019 1:1000 Department of Urban Planning, Usak

Excel file of 2821 parcels of information - Department of Land Office, Usak

Base map of Usak (2007) 1:1000 Department of Urban Planning, Usak

Satellite Pictures (2018 and 2019) - Department of Urban Planning, Usak

True Ortofoto WMS (Web Map Service) - Ministry Of Environment And Urbanisation, Turkey

(2014)

Road Map Open Street Maps

Mains Water Map (2019) Department of Urban Planning, Usak

DEM (30 x 30 m) (View-shed Map) USGS Web Site

Soil map The Ministry Of Agriculture And Rural Affairs,
Turkey

2.2. Methodology

The study aims to determine the potential for urban agriculture of public vacant lands in Usak and
presents a GISbased inventory. There were six significant steps to produce an optimal urban agriculture
map and these are: (1) Identify available vacant lands by aerial photo analysis (2), Determination of
urban agriculture categories (3), Determination of factors and classification of criteria (4), Criteria maps
generation (5), Calculation of degree of influence for each criterion for categories by expert score (6),
Suitability analysis. The flowchart in Figure 2 summarizes the steps involved in the GIS methodology of
the study.

Literature review

v

Study =rea selection

Defininggoals and objectives

v

Determination of urban agriculture categories

v

(- Spatid and non-spatial data collection

Determination of criteria and sub-criteria
Calculating of the degree of influence for criteria

v

identify of available vacant lands

Ly  Database design and creation of criteria maps

v

Suitabifty Anafysis

v

Suitability maps
Creating an optimal urban agriculture map

.

SteVisit

Figure 2. Schematic overview of the research
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2.2.1. Determination of urban agriculture categories

There are many different typologies for categorizing urban agriculture (Table 1), and the specific
categories and sizes used in this study varied depending on this research's specific focus and goals.
Balmer et al., (2005) and Kaethler (2006) divided urban agriculture categories into two main categories
(small-scale urban agriculture and large-scale urban agriculture), and two sub-categories (community
garden and impervious surface / poor soil) in their studies. The four categories and category sizes of
urban agriculture used in this study were based on the typologies defined by Balmer et al., (2005) and
Kaethler (2006). The categories are divided into two main categories: previous urban agriculture and
impervious urban agriculture. Previous urban agriculture refers to agricultural activities on land that
are not covered by pavement or other hard surfaces. This category includes three sub-categories:
small-scale urban agriculture, large-scale urban agriculture, and community garden. Small-scale urban
agriculture refers to agricultural activities on parcels of land smaller than 1000 m?, while large-scale
urban agriculture refers to agricultural activities on land larger than 1000 m2. Community gardens are
typically between 700 and 2100 m? in size. Impervious urban agriculture refers to agricultural activities
on land covered by pavement or other hard surfaces or on land with poor soil quality and unsuitable
for traditional agriculture. This category includes a sub-category called impervious surface / poor soil
urban agriculture, which does not have a specific size requirement. It may include activities such as
hydroponics or aeroponics etc., which do not require soil to grow plants. Detailed information about
these categories is provided in Table 1.

2.2.2. Identify available vacant lands

In this study, parcel data in Excel was digitized into a Shapefile format using the General Directorate of
Land Registry Cadastre Parcel Search Application. In total, 2810 parcels were downloaded in Shapefile
file format, and added ArcGIS 10.6.1 software. The parcels were overlapped with satellite photos and
True Orthophoto and made ready to identify available vacant lands in ArcGIS. Based on the typologies
of urban agriculture defined by Balmer et al., (2005) and expert opinions, a minimum size criterion of
82 square meters was set for urban agriculture areas. Any parcels smaller than 82 square meters were
excluded from the analysis. Next, an aerial photo analysis of the study area was conducted to identify
available vacant lands suitable for urban agriculture. This involved visually examining each parcel and
deleting those that were deemed unsuitable. Adjacent parcels were also merged to create larger
contiguous areas. In the end, 603 study sites were determined to be suitable for urban agriculture,
along with ten active and passive green areas. This gave a total of 613 study sites ready for suitability
analysis.

2.2.3. Determination of factors and classification of criteria

Determining the suitability of urban agriculture requires an assessment of various factors. This study
used specific criteria, selected based on a literature review and expert opinions, and divided into
natural and urban factors. Natural factors considered in the study include slope, with flatter lands
being more favorable and accessible, and aspect, which refers to the direction the land faces, affecting
factors such as sunlight, temperature, and wind that can impact crop productivity. Other natural
factors considered include LUCC, erosion, soil depth, drainage problems, and LUCS. The urban factors
considered in the study include environmental sensitivity, proximity to industrial or waste sites, spatial
location, area size, proximity to roads, access to water, and vehicle access. The criteria were
standardized using a four-level scale (4 = highly suitable; 3 =moderately suitable, 2 = marginally
suitable, 1 = not suitable (Table 3). This allows for consistent and systematic evaluation of the suitability
of different lands for urban agriculture.

427



Journal of Architectural Sciences and Applications, 2023, 8 (1), 422-437.

Table 3. Criteria in suitability analysis for urban agriculture categories

2 29 249 @
o 5 S EEay o
5 £ AR3S8 8
= (=} = o £E § o
5 P sS®WERZ
3 5 & B E <
Slope 0-2 4 4 4 4 Balmer et al., (2005) and Allen (2015) set the slope
26 3 3 3 3 threshold upper limit of 10%, Horst (2008) set the slope
) threshold upper limit of 40%, McClintock & Cooper
6-12 2 2 2 2 (2010) and McClintock et al.,, (2013) set the slope
threshold upper limit as 30%, and Eanes & Ventura
>12 1111 (2015) set this limit as 20%.
Aspect South, 4 4 4 4 McClintock et al., (2013) stated in their study that
Southwest, optimal aspects for urban agriculture are western, south
or east, and north. North-west and northeast aspects are
South East less preferred for urban agriculture
West and 3333
East
Northwest, 2 2 2 2
Northeast
North 1111
Land use capability | 4 4 4 1 TRGM (2008) Class |, Il, and Il lands are suitable for
sub-class (LUCC) agriculture, and Class IV lands are classified as partly
1] 3332 suitable for agriculture. Class V, VI, VII. VII lands are not
suitable for agriculture.
. 2 2 2 3
v 1114
Vi 1114
Vil 1114
Erosion Noteroded 4 4 4 4
or little
eroded
Weakly 2 22 2
eroded
Moderate 1111
eroded
Heavily 1111
eroded
Soil depth Very deep 4 4 4 1 Deep and medium-depth soils are the best soil type for
5 33 3 1 agriculture. Soils with shallow depths are partially
€ep favorable. The soil structure with a very shallow depth is
Medium 2 2 2 1 not suitable for cultivated soil (Akten, 2008; Akten et al.,
2009).
Shallow 122 4
VeryShallow 1 1 1 4
Drainage problem No 4 4 4 1
Yes 2 214
Land use capability No 4 4 4 1
sub-class (LUCS)
Yes 1114
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Environmental No 4 4 4 4
sensitivity
Yes 1111
Spatial location Urbanarea - - 4 -
Peri-urban - -1 -
area
Proximity to >3 4 4 4 4 TRGM (2002), “Organic farming cannot be carried out in
industrial and agricultural lands within 3 km of heavy industrial
solid waste facilities, reactors, hydraulic and thermal power plants,
storage site "
<3 1111
Proximity to dense >10 4 4 4 4 Saumel et al., (2012) found intense trace elements in
vegetables grown at a distance of 10 m. In Allen (2015),
traffic roads Samuel et al., (2012) based on the findings, the distance
<10 1111 to the main roads accepted the threshold limit as> 10 m.
MacRae et al., (2010) used a distance of> 10 m from all
roads in their study.
Land use Vacantlands 4 4 4 4

Greenareas 4 4 4 1

>15% 1111
impervious
surface /
poor soil
Access to water 0-10 4 4 4 4 Dumitrescu (2013) examined the water access criteria in 3
sub-criteria: Easy access < 5 m, difficult access, 5-100 m,
10-100 3323 and problematic access > 100 m. In this study, the same
>100 2 313 parameters were used.
Vehicle access Yes 4 4 4 4
No 1111

2.2.4. Criteria maps generation

A database was designed, and criteria maps were created for suitability analysis (Figure 3). The maps
were created using a variety of data sources. The slope and aspect maps were created by classifying
DEM data, while the land use capability class (LUCC), erosion soil depth, drainage problem, and land
use capability sub-class (LUCS) maps were derived from the soil map. The environment sensitivity map
was generated by marking geologically sensitive areas in the zoning plan. The spatial location map was
created using aerial photo analysis to identify the settlement pattern of the city. The industrial site and
solid waste storage site maps were created by creating a 3 km buffer zone around these sites using
ArcMap's buffer zone tool. The dense traffic road map was created by first identifying roads with dense
traffic in the city and adding them to the database, then creating a 10 m buffer zone around these
roads using ArcMap's buffer zone tool. The access to water map was created using the mains water
map, and the vehicle access map was generated using aerial photo analysis in ArcMap. These criteria
maps were then used in the suitability analysis to evaluate the potential for urban agriculture on the
vacant public lands in Usak.
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Spatial Location Map

Industrial Site and Solid Waste Storage Site Map

Dense Traffic Roads Map

------

Vehicle Access Map

Figure 3. Criteria maps for urban agriculture analysis
2.2.5. Calculation of degree of influence for each criterion

The calculation method used in this study is a way to determine the relative importance or influence
of each criterion in the evaluation of urban agriculture. The degree of influence of each criterion was
calculated by expert score. Fifteen experts from different disciplines related to urban agriculture,
including Landscape Architecture, Field crops, Garden plants, Plant protection, and Urban and Regional
planning scored each criterion on a scale from 1 to 10. (1 = Highly Important; ....... ; 10 = Not important).
The calculating approach described by Akpinar (1994), Karaelmas (2003), and Zengin (2017) was used
to determine the degree of influence of each criterion. The formula is given below:

DT= 35 Dfu Af=DT /5 DT DT= Sum of the values given to the f evaluation factor by experts
u= Number of experts from 1 to n

f= Number of factors from 1 tom

Dfu= Values given by the experts to the f evaluation factor

Af = Weight of the f evaluation factor

2.2.6. Suitability analysis

Suitability techniques are an approach that enables planners and local administrators to analyse
multiple aspects of the decision-making process (Giil et al., 2006). The suitability maps were generated
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for each urban agriculture category by utilizing ArcMap. The standardized criteria and the degree of
influence of each criterion were taken into account during the analysis (Figure 4, Figure 5, Figure 6,
Figure 7). These suitability maps were divided into three classes: highly suitable, marginally suitable,
and not suitable. The suitability maps for small and large-scale urban agriculture and community
gardens were then overlaid to create an optimal urban agriculture map (Figure 8). The results of the
suitability analysis were then validated through a site visit phase.

3. Findings

Suitability analysis results are given in Table 4. Based on the suitability maps for the different urban
agriculture categories, it was found that there was a total of 1.04 hectares of highly suitable area, 9.72
hectares of moderately suitable area, and 0.62 hectares of not suitable area for small-scale urban
agriculture. For large-scale urban agriculture, there was a total of 12.20 hectares of highly suitable
area, 175.80 hectares of moderately suitable area, and 30.86 hectares of unsuitable area. For
community gardens, there was a total of 0.89 hectares of highly suitable area, 8.18 hectares of
moderately suitable area, and 3.82 hectares of unsuitable area. For impervious surface/poor soil urban
agriculture, there was a total of 153.2 hectares of highly suitable area and 93.98 hectares of
moderately suitable area. By overlaying the suitability maps for small and large-scale urban agriculture
and community gardens, an optimal urban agriculture map was created for these categories (Figure
8). Based on this map, it was determined that there was a total of 7.32 hectares of highly suitable area,
80.58 hectares of moderately suitable area, 110.94 hectares of marginally suitable area, and 31.42
hectares of a not suitable area in the study area (Table 5).

Table 4. The distribution of urban agriculture suitability analysis results

Suitability degree Category
Small-scale Large-scale Community Garden Impervious surface /
urban agriculture urban agriculture poor soil urban
agriculture
Highly Suitable 1.04 ha 12.20 ha 0.89 ha 153.2 ha
Moderately suitable 9.72 ha 175.80 ha 8.18 ha 93.98 ha
Not suitable 0.62 ha 30.86 ha 3.82 ha

Table 5. The distribution of optimal urban agriculture analysis results

Suitability degree Area
Highly Suitable 7.32 ha
Moderately suitable 80.58 ha
Marginally suitable 110.94 ha
Not suitable 31.42 ha

Small-Scale Urban Agriculture Suitability Map’

Figure 4. Small-scale urban agriculture suitability map
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Large-Scale Urban Agriculture Suitability Map

Figure 5. Large-scale urban agriculture suitability map

Community Garden Suitability Map

Figure 6. Community garden suitability map

Impervious Surface / Poor Soil Urban Agriculture
Suitability Map

)
»

&

Figure 7. Impervious surface/poor soil urban agriculture suitability map

433



Journal of Architectural Sciences and Applications, 2023, 8 (1), 422-437.

Optimal Urban Agriculture Map

Figure 8. Optimal urban agriculture map
4. Conclusion and Suggestions

This study aimed to evaluate the urban agriculture potential on vacant lands in the city center of Usak
using GIS. The study identified potential urban agriculture sites for four categories in Usak based on 15
criteria. By combining these categories, GIS-based optimal urban agriculture maps were created. The
results showed 7.32 hectares of highly suitable, 80.58 hectares of moderately suitable, and 110.94
hectares of marginally suitable areas for urban agriculture. According to these findings that highly
suitable areas are generally located in intra-urban areas, while moderately suitable and marginally
suitable areas are located in peri-urban areas. The highly suitable, moderately suitable, and marginally
suitable for urban agriculture identified in the study should be allocated for developing urban
agriculture projects on these lands. This could involve working with urban agriculture organizations
and other stakeholders to identify and prioritize projects that align with the potential and suitability of
these lands. The study's findings reveal promising opportunities for utilizing vacant land in Usak for
urban agriculture. By identifying areas of high, moderate, and marginal suitability, decision-makers can
prioritize areas that are most conducive to high productivity and yield. Areas with high and moderate
suitability may also be useful for a range of urban agriculture projects, while marginally suitable areas
could be used for less intensive projects that still contribute to the city's food system and sustainability.

Incorporating the identified suitable areas into urban planning and development processes is another
way to leverage their potential. By working with decision-makers to integrate urban agriculture into
the city's planning strategies, we can create more sustainable and resilient cities. Similar studies in the
literature have also shown that vacant lands have significant potential for urban agriculture, further
underscoring the importance of utilizing these spaces to their fullest potential (Balmer et al., 2005;
Eanes & Ventura, 2015; Allen, 2015; Horst, 2008; McClintock et al., 2013; MacRae et al., 2010;
McClintock & Cooper, 2010; Taylor & Lovell, 2012; Kaethler, 2006; Dumitrescu, 2013). While the study
presents exciting possibilities for utilizing vacant lands for urban agriculture in Usak, it also has some
limitations. Gathering data proved challenging, and some institutions did not make their information
available in digital formats. Despite these challenges, the study offers valuable insights into how urban
agriculture can provide alternative and sustainable food systems for the city's residents. By identifying
potential sites for urban agriculture, this study may pave the way for a more sustainable food system
in and around Usak. Furthermore, the GIS-based methodology used in the study can be applied in
other cities to identify potential urban agriculture sites. Decision-makers and researchers can use the
study's findings to inform the development of urban agriculture policies and strategies. By utilizing
vacant lands in the city for urban agriculture, cities can support local food production, reduce the
environmental impacts of food miles, and create opportunities for economic development. In this
research, the urban agriculture potential of a city was determined for the first time in Tirkiye using
GIS.
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For this reason, the study has original value. In addition, in this study, the subject is discussed much
more comprehensively than the related studies in the literature. Overall, the study provides valuable
insights into the potential for urban agriculture on vacant lands in Usak and demonstrates the potential
benefits of utilizing these lands for this purpose. The GIS-based methodology used in the study can be
replicated in other cities to identify potential urban agriculture sites. The study results can be used to
inform the development of urban agriculture policies and strategies.
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