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ABSTRACT

Background: Urban agriculture’s role in mitigating the urban environment deterioration as ecosystem services
provider. Urban agriculture adds various functions to different landscape scales, providing numerous benefits
if managed correctly. This paper aims to study the role of urban agriculture as ecosystem services provider in
mitigating urban environment deterioration. Method: The method that will be used in this article is literature
review from articles related to urban agriculture and ecosystem services from provisioning, regulating, services,
and culture. The review is compiled from urban agriculture’s function as ecosystem services provider, such as
biodiversity conservation, microclimate regulation, aesthetic function, and food production. Result: In essence,
urban agriculture is a diverse and vital solution for cities, and it takes various forms, from private gardens to
community plots, addressing challenges like limited public funding and promoting greening initiatives. Urban
agriculture plays a key role in biodiversity conservation, contributing to enhanced environmental benefits and
the preservation of local habitats. Another crucial role in regulating the complex dynamics of the urban
microclimate, offering ecological benefits such as reduced Urban Heat Island effects, wind protection, and
pollutant absorption. Beyond its ecological impact, urban agriculture adds aesthetic value to urban spaces,
creating visually appealing landscapes and promoting cultural integration. Moreover, it serves as a multifaceted
strategy for sustainable urban development, addressing food security, resilience, and well-being. Conclusion:
Amidst challenges, such as the threat to urban biodiversity and the need for proper green space management,
urban agriculture emerges as a holistic approach, contributing to the visual, cultural, and environmental fabric
of cities. Novelty/Originality of this article: This study offers a new perspective on urban agriculture as a
multifunctional solution to address urban environmental degradation. By integrating agriculture into the urban
landscape, the study reveals the transformative potential for creating greener, more resilient and sustainable
cities.

KEYWORDS: urban agriculture; ecosystem services; biodiversity; microclimate; aesthetic;
food production

1. Introduction

Urban areas are home to more than half of the world's population (52%) and by 2050,
two out of three people are likely to be urban dwellers, the majority of whom will grow up
in developing countries (Miller & Spoolman, 2016). Population growth in urban areas has
become a cause of environmental problems. Sustainable development is a middle ground
that supports development that follows the sustainability of the landscape ecology. Urban
planners in the future will face hurdles in choosing to protect green cities, urban economic
growth, and social justice. (Setiowati et al., 2019). The assemblage of people in urban areas
facilitates cooperation to improve the efficiency of economic production and increases the
demand for accessible public facilities and services. Urbanization has become a trend in
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human development, however the increasing concentration of the population in urban
areas also brings a series of problems, such as the continuous erosion of rural land at the
edge of urban areas, the decrease of arable land, the increased distance of consumers from
food production sites, and environmental pollution (Zheng & Chou, 2023). In addition to
these urban issues, the longstanding global problems of a growing population, food
shortages, supply security, and climate change have been the world's key concerns in this
century (Baker et al., 2023; Nikologianni et al., 2022; Tacoli, 2017).

An environmentally sound development pattern that prioritizes natural resources as a
component of the environmental order, the processing of a natural resource can produce a
man-made environment so that various natural functions are taken over by man-made
natural functions, and natural resources can be processed for various purposes (Yayasan
Keanekaragaman Hayati Indonesia, 2020). Inadequate resource management in urban
areas results in benefits abatement of residing in cities. The absence of accessible tools and
strategies that could alleviate poverty might be a contributing factor to the significant surge
in urban poverty. The emergence of urban agriculture overall and urban horticulture
specifically stands out as a primary approach that is organically being embraced in
developing nations to tackle urban poverty and enhance the welfare of urban residents
(Orsini et al,, 2013).

Urban agriculture or urban farming can be defined as the process of producing
foodstuffs and other end products on land and other types of spaces located in urban areas
(FAO & RUAF, 2022). Urban agriculture as a real concept has only come into general use
recently and began to be established in 1990. Urban agriculture is largely about using and
improving local resources that address the changing needs of local populations while
providing services for multiple purposes and functions. Urban agriculture has ecological
and social benefits as it can be a solution to turn vacant land into useful use and an
affordable and flexible solution for people's financial situation (Cahya, 2016). The presence
of urban agriculture not only provides positive value to meet food needs, but also practical
value that can affect the ecological and social sustainability of an urban area. Urban
agriculture practices carried out with environmentally friendly methods have many
benefits (Fauzi et al., 2016).

Urban agriculture contributes to the multifunctionality of several landscape scales,
offering multiple benefits to society if appropriately managed. However, since the functions
depend on the underlying conditions and landscape parameters, verifying synergies and
trade-offs with other functions is necessary to target green infrastructure multifunctionality
in urban agriculture (Korkou et al., 2023). Urban agriculture plays a role for the ecology by
reducing pollution in the supply chain of goods, facilitating recycling and energy synergy for
sustainable food production, serving as a model of good agricultural practice (De Bon et al.,
2009; FAO & RUAF, 2022; Kumar et al., 2023; Valley & Wittman, 2019) and acting as a buffer
area in urban settings through the regulation of microclimates and the urban heat island
effect (Eom et al., 2012; Octarino, 2023; Sharifi & Lehmann, 2015). Urban agriculture also
naturally creates water cycles to mitigate the threat of floods (Ebissa & Desta, 2022),
contributes to the conservation of green open spaces in urban areas (Rogus & Dimitri, 2015;
Sarjan et al,, 2022), and preserves biodiversity (Carrus et al.,, 2015; Lin et al., 2015; Orsini et
al,, 2013; Royer et al,, 2023).

This paper will mainly discuss the overview of urban agriculture’s role as ecosystem
services provider in mitigating urban environments deterioration. As ecosystem services
providers, here in this paper will divide the ecosystem services based on the urban
agriculture roles that were mostly found across the article from 2015 to 2023. This can be
done as a result of from the year 2015 until 2021 there were rapid developments from the
number of articles published related to urban agriculture, for instance in 2020 there were
79 articles related to urban agriculture published (Yan et al., 2022). However, the writer
added the time span to 2023 to improve the number of articles gathered. The ecosystem
services that were provided by urban agriculture that will be discussed in this article are
biodiversity conservation, regulation of microclimates, soil and water conservation, and
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food production in the urban area. All in all, the paper gives conclusions and suggestions for
future research.

2. Methods

The method employed in this article involves conducting a comprehensive literature
review focusing on articles related to urban agriculture and ecosystem services across
various dimensions, including provisioning, regulating, and cultural services. The review
encompasses urban agriculture's role as a provider of ecosystem services, such as
biodiversity conservation, microclimate regulation, aesthetic enhancement, and food
production. This approach involves analyzing and synthesizing existing research findings
and insights to gain a comprehensive understanding of the relationship between urban
agriculture and ecosystem services.

The literature search is meticulously curated to encompass various aspects of urban
agriculture's function as an ecosystem services provider, such as biodiversity conservation,
microclimate regulation, aesthetic enhancement, and food production. By synthesizing
insights from diverse sources, this review aims to offer a comprehensive examination of the
relationship between urban agriculture and ecosystem services.

3. Results and Discussion

Ecosystem services, derived from natural resources, play a vital role in sustaining life
on the planet and are crucial for enhancing human well-being and global economic
operations. Instances of these services include chemical cycles, natural pest management,
and the innate purification of air and water (Miller & Spoolman, 2018). The idea of
ecosystem services serves to convey society's reliance on ecological life support systems
and to promote a greater interest in the preservation of biodiversity. Agriculture functions
as both a generator and beneficiary of ecosystem services, as it produces and relies on
ecosystem assistance primarily facilitated by human intervention (Halperin et al., 2023).
Urban agriculture offers a wide scope of benefits, but the author will divide it based on 4
kinds of ecosystem services, they are supporting biodiversity conservation, food production
as in provisioning, microclimate regulation as in regulating, and aesthetics function as in
culture.

3.1 Biodiversity conservation

Urban environments, historically overlooked in efforts to preserve biodiversity, are
now recognized for their substantial potential to support diverse ecosystems and
contribute to ecological processes. Despite this potential, the burgeoning anthropogenic
pressures and expanding urban areas pose a threat to urban biodiversity (Royer et al,,
2023). In this scenario, urban agriculture emerges as a promising refuge capable of
safeguarding urban biodiversity. The integration of urban agriculture with green spaces
forms a vital ecological network within cities, essential for enhancing resilience and
conserving biodiversity (Korkou et al., 2023; Nicholas et al., 2023; Nigussie et al., 2021;
Royer et al,, 2023; Speak et al.,, 2015).

The assessment examination of regulating and supporting services of urban agriculture
played a role in the preservation of local biodiversity and habitats (Chen et al., 2023).
Biodiversity's foundational role in ecosystem services is crucial, considering it serves as the
origin of these services. Enhanced local biodiversity is regarded as a significant
environmental advantage of urban agriculture (UA). Measurement for farm-scale
biodiversity impacts, such as species richness, habitat fragmentation, habitat vulnerability,
or indicators of land use intensity, becomes more relevant in assessing these benefits (Dorr
et al.,, 2023a). Farmers may choose to embrace methods that support biodiversity due to
their environmental concerns, while policymakers may enact safety regulations to enhance

HJTAS. 2024, VOLUME 2, ISSUE 1 https://doi.org/10.61511/hjtas.v2i1.2024.785


https://doi.org/10.61511/hjtas.v2i1.2024.785

Fauzia et al. (2024) 34

public health (Piso et al., 2019). Home garden is a source of various forms of food and
traditional medicine, a place of worship, supporting biodiversity, and aesthetic functions
(Saroinsong et al., 2021). Urban agriculture is advocated for its numerous potential
advantages, such as enhancing the greenery of the city and fostering biodiversity. Fresh
Roots highlights the capacity of urban farms to establish agro-biodiversity in urban
environments, supporting pollinators and offering opportunities for urban residents to
reconnect with the natural world (Valley & Wittman, 2019).

Urban agriculture offers a diverse array of advantages. Research has showcased its
favorable effects on ecosystems, encompassing enhancements in biodiversity, more
effective stormwater infiltration, mitigation of the urban heat island effect, and a reduction
in greenhouse gas emissions by minimizing the distance between consumers and producers
(Kumar et al., 2023). In urban areas, the biodiversity and ecosystem services provided by
urban agriculture can improve food security, air quality, and the regulation of water
resources for cities. The biodiversity and species abundance in Beijing exhibited variation
based on proximity to the city, transitioning from ornamental plants to those meeting edible
demand levels. These patterns were correlated with decreased income, diminished food
security, and a decline in suburban food security (Zheng & Chou, 2023).

Urban land holds potential as an informal element of urban green infrastructure. Edible
schools, grounded in biodiversity, have the potential to deepen children's connection to
nature and enhance their comprehension of the opportunities and challenges related to
food production and policies aimed at improving diets (Fischer et al., 2019). Enhanced
biodiversity can result from replacing taxonomically depauperate lawns with more diverse
gardens, which have the potential to offer crucial ecological resources like flowers according
to a research in Sydney, Australia (Mcdougall et al., 2020). Research in New York, USA
conducts a program evaluation that assists in recording specific outcomes, spanning from
the effectiveness of youth employment programs to the impact of the farm on biodiversity
(Cohen & Reynolds, 2015).

In urban settings, the biodiversity and ecosystem services provided by urban
agriculture can improve food security, air quality, and the regulation of water resources for
cities (Zheng & Chou, 2023). The varied composition of vegetation can lead to elevated
levels of biodiversity compared to other green spaces in the city (Tapia et al., 2021). Green
roofs and vertical walls not only help decrease heating and cooling needs but also enhance
air quality, contributing to increased biodiversity and ecosystem services. Understanding
the availability of green areas that can be harmonized with urban agriculture becomes
essential to prevent the mismanagement of these spaces and the loss of biodiversity
(Bennedetti et al., 2023).

3.2 Microclimate regulation

Urban artificial temperature increase affects the urban microclimates in different
layers of the atmosphere, including the surface layer (buildings and land surfaces), the
canopy layer (below the canopy of trees or in human scale) and the boundary layer (up to
1500 meters above the ground surface). These three layers of urban microclimates are
tangled in complex climatic systems, while local air circulation in the built environment can
moderate the Urban Heat Island (UHI) effect by mixing the air in each layer with other
adjacentlayers (Dorr et al., 2023a; Sharifi & Lehmann, 2015). Main ecological benefits range
widely, one of them is regulating ecosystem services for local microclimate reduction of
urban heat island effects, wind protection, sequestration of CO2 and other pollutants
(Marini et al,, 2023). Considering the potential impact, urban agriculture as in a garden
increases vegetation toward regulating temperatures, there could be big implications on
energy use and comfort levels for urban communities. Additionally, gardens located in areas
unsuitable for buildings or established as buffer zones along rail corridors and highways,
may be helpful in balancing the urban microclimate (Lin et al., 2015).

Evergreen trees are highly beneficial because they potentially provide multiple
ecosystem services, related to leaf area index, year-round. A review of 115 tree research
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papers found carbon storage, air quality improvement, microclimate modification and
energy savings (from cooling) to be the four most reported, with noise reduction,
biodiversity/habitat creation and flood amelioration being lesser reported ones (Speak et
al,, 2015). The use of shade trees has generally been found to improve resilience to climate
change through regulation of microclimate (Baker et al., 2023). The scale of the farm that
Napawan (2015) observed in San Francisco, USA varied microclimates for growing a range
of crops at multiple scales, including multiple fruit trees, groves, row crops, herbs, and
edible groundcovers. Interstitial space in urban agriculture is generally referred to as a
microclimate modifier that improves the comfortlevel of the surrounding environment. The
space has a high potential to mitigate high temperature, channel breezes, and adjust the
degree of humidity inside the house. The interstitial space serves as a social gathering place
and a source of airflow and creates thermal comfort for the user. Thus, the interstitial space
is a cool air reservoir, mostly in hot climates. This helps to maintain a low temperature in
the interstitial and surrounding areas (Mari et al.,, 2022).

Urban agriculture contributes to pollution control by repurposing urban organic waste,
establishing green belts, and enhancing the urban microclimate (Kumar et al., 2023). Urban
agriculture’s function in regulating ecosystem services can be seen in fixing carbon and
combatting increasing levels of greenhouse gases (Chen et al., 2023). The System and
sustainable Approach to virTuous interaction of Urban and Rural LaNdscapes (SATURN)
project explored by Nikologianni et al. (2022) to find resilience at a city scale might be
achieved and the issues of landscape fragmentation, governance and land management can
be addressed resulting in a sustainable future. The SATURN project is based on a
collaboration between three cities of very different scales and contexts, those of Gothenburg
in western Sweden, Trento in northern Italy, and Birmingham in the United Kingdom and
focused on which urban farming can become an important tool to mitigate or adapt to
climate change in urban environments by exploring how the three major cities of SATURN
deal with these concepts.

Octarino (2023) observed the effectiveness of urban agriculture in maintaining the
microclimate quality at District of Tompeyan Yogyakarta using ENVI-MET simulation and
showed that there is an increase in the thermal comfort index in the areas with vegetation,
although it has not yet reached the ideal value and represents the role of vegetation in urban
heat island mitigation to provide a comfortable and sustainable environment and suggest
microclimate to be the foundation for local spatial planning recommendations. Xu & Fricker
(2023) conduct research in Singapore and found the food growing structures in urban
agriculture provide shading for microclimate mitigation, as vegetation shading can
effectively reduce solar heat gain; the rainfall collected in the stormwater infrastructure can
be supplied for food production, while the growing plants provide vegetation shading for
cooling the microclimate; and stormwater infrastructure in connection with urban
agriculture can increase drainage capacity, offer accessible community spaces, improve
green features, and create comfortable microclimates.

The study in District of Kotabaru Yogyakarta conducted by Adityo (2016) using Envi-
MET system to understand the existing landscaping affected the thermal conditions and
empirical measurement to show the microclimate condition based on data measured in field
observation and found that the design of the vegetation landscape could improve the urban
thermal conditions and affects the wind speed in the urban areas. Saroinsong et al. (2021)
studied urban agriculture in a form of home garden in 3 Indonesia’s cities, such as Tomohon,
Solo, and Denpasar, and found that urban agriculture benefits in a home garden can be a
source ameliorating the microclimate.

3.3 Aesthetic function

The aesthetic dimension is related to the positive visual image of the garden and its
relation to buildings. Hence, nature could play a significant role in improving the aesthetic
and unique quality of interstitial spaces. Nature not only improves the microclimate but also
creates a pleasant environment (Mari et al,, 2022). Aside from its ecological and economic
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importance, biodiversity in urban agriculture has always been aesthetically pleasing. The
urban agriculture garden as an element of the urban structure thus can give aesthetic values
(Tapia et al., 2021). Rooftop farming is considered as urban agriculture and Bihari et al.
(2022) found that rooftop vegetable farming enhances the aesthetic value of the urban
environment and Bhattarai & Adhikari (2023) in Nepal found that urban agriculture
consisting of edible landscapes can also be an aesthetic public space. Most of the
respondents of a research in the City of Hyderabad, India observed by Kumari & Shirisha
(2022) were using containers unutilized container at home or from their vehicles (tyres)
and with their creative ideas they recycled and broken things into reusable grow containers
and added aesthetic elements to beautify their garden in a cost-effective manner.

Many of the issues raised by urban farmers in Greater Melbourne of Australia require
systematic intervention rather than piecemeal regulation. The role of farming in urban
agriculture can be re-evaluated through alternative models of agriculture, from the new
functions of peri-urban agriculture that can provide recreational and aesthetic integration
by hybridisation and gentrification (Spataru et al, 2020). Home gardens, as urban
agriculture edible landscapes based on community empowerment, have the potential to
improve health, education, recreation, and aesthetic functions as well as enhancing social
status, income, and connectivity thus becoming a sustainable and resilient strategy for
urban development (Zheng & Chou, 2023). Urban agriculture provides benefits for urban
dwellers in health and emotion by giving urban farmers happiness from having fun, joy,
aesthetic pleasure, and satisfaction after practicing urban agriculture (Wadumestrige Dona
et al, 2021). Peri-urban agriculture in Bangkok that was observed by Likitswat &
Sahavacharin (2022) identified cultural function in aesthetic values and preserving cultural
landscape.

Speak et al. (2015) conducted research in allotment gardens located in Poznan of
Poland and Manchester of England, resulting in ponds that were common in both
Manchester and Poznan allotment garden, however, in Poznan the ponds were more for
aesthetic purposes than for biodiversity or rainwater storage. The ponds in Manchester
allotments were less well manicured and they appear to play a much more ecological role,
e.g., providing a habitat for frogs, which help control garden pest populations. Audate et al.
(2022) observes urban agriculture in two deprived neighborhoods in Haiti, and the local
inhabitants' active involvement in the process has allowed them to shape the gardens.
Representatives from both associations have left it to the participants to determine the size
of the garden and the amount of effort to be invested. Participants learn to adapt the project
to existing conditions and the local culture. This aligns with place-making principles and
with the fact that motivations to garden in the city are diverse and heterogeneous.
Sereenonchai & Arunrat (2023) stated that home gardeners in Toronto of Canada apart
from self-satisfaction, access to fresh food, education, environmental awareness, and
aesthetics also played a crucial role.

Integrated urban agriculture in Magelang of Indonesia contributes to overall urban
circularity metabolism and urban aesthetics and positively impacts household income
because the products come from not only one sector but several sectors that are integrated
into an agricultural system (Nugroho et al,, 2023). Social factors from urban agriculture,
such as a greater value being placed on aesthetic or recreational uses of land than on
productivity also play a part in the limited uptake of the practice in Sydney of Australia
(Mcdougall et al., 2020). Intensive farm agricultural production often decreases the highly
aesthetic agricultural landscape and its naturalness, as a result Chen et al. (2023)
considered that through multifunctional management and improvement of green
infrastructures toward public access, such trade-offs can be mitigated. On the one hand, the
agricultural landscape held significant cultural values including aesthetic appreciation,
sense of place and local ecological integrity.

Tomohon of Indonesia known as The City of Flowers, along with city programs and
outreach by women’s community organization (PKK) influence the use of the home garden
in Tomohon City. The local regulation is in line with local community custom and culture
(Minahasa ethnic) to manage the front of the home garden by considering aesthetic aspects
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such as flowering ornamental plants, not only for the family but also for guests and
surrounding people pleasure (Saroinsong et al, 2021). Urban agriculture in Canada is
increasingly used as a strategy to improve food environments and the aesthetic of urban
areas in different socioeconomic contexts and other factors to be the driving motives of
home gardeners, include access to fresh food, education, environmental awareness, and
aesthetics, in addition to the self-satisfaction motivation (Audate et al., 2021).

3.4 Urban area food production

Food production within urban environments could be part of the solution as urban
agriculture allows food to be grown on land that may not otherwise be put to a productive
use and, as the majority of the global population now reside in cities, it can allow for food
production closer to where it will be ultimately consumed (Mcdougall et al., 2020). Urban
agriculture can contribute to household food security in developing countries and has also
played a role in improving national food security in developed countries in times of crisis
during the 20th century (Poulsen et al,, 2015). Diversification in mixed agriculture systems
can buffer against the risks climate change poses to food production systems through
increased livelihood resilience, food security, and multiple ecosystem services. Urban
integrated systems can reconnect urban residents with food production, improve food
security for low-income communities (Baker et al., 2023). As the lack of suitable land areas
for food production is a frequent issue faced by entrepreneurs and the private sector in the
city area, the government of Malaysia may need to create Permanent Food Production Parks
(TKPM) in urban areas, as has previously been done in rural areas. The TKPM will provide
permanent sites for food production, especially fruits and vegetables (Murdad et al., 2022).

Improving a community's localized food production in urban agriculture may
contribute to resilience through providing healthy food after a natural disaster and filling
the nutrition gap created by long-term reliance on emergency rations. Vancouver of Canada
has been quite proactive developing several policies to address issues of food insecurity and
local food production, the city developed the Vancouver Food Strategy, a high-level, yet
detailed policy that treats food systems as part of a broader set of priorities (Slater &
Birchall, 2022). Implementing food, energy, and water production systems on urban
rooftops can potentially help cities become more self-sufficient but depends on the city’s
urban morphology, as Toboso-Chavero et al. (2022) observed the supply potential and
impacts of four roof mosaic scenarios for different urban forms in Cerdanyola of Barcelona
and found that housing estates has the highest level of vegetable self-sufficiency.
Accommodating urban gardening and food production in cities requires negotiating
between various interests wielding differential levels of power to defend their claims to
urban space, as observed by Barthel et al. (2015) in the case of the Stockholm National
Urban Park illustrates four important roles that urban environmental movements can play
in protecting green space that can be used for food production and gardening, or protecting
space for generating ecosystem services of importance for such activities.

Actual values of food production, protein supply, and dietary energy supply adequacy
are three proxies for food security (Saboori et al., 2023). Fischer et al. (2019) observed
schools which are critical for environmental education, and there is a long tradition of
schools serving as sites of food production and consumption that are linked to “biodiverse
edible schools”, result shown that edible school garden in Berlin of Germany helps students
understand food production and improving their diet. Shao et al. (2022) stated that food
production is getting more and more pressure to meet the demand with the increasing
recognition of urban agriculture in industrial cities, family food production is becoming an
increasingly attractive topic. The promotion of food production is one of the driving forces
for the innovative forms of urban agriculture, as part of the food production process, the
main foods produced are fresh vegetables and fruits. Dorr et al. (2023b) observed urban
agriculture in California, and suggest for policy makers, the environmental performance of
different farmscan profile which urban agriculture type to promote based on different
objectives: if food production is the goal, for example, to improve food security of a city, then
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medium-tech farms or professional farms similar to the ones we included can optimize
growing food with lower impacts per kilogram and if food production is less important than
education or social benefits, then low-tech farms are better to minimize impacts per m2 per
year regardless of how much food is grown.

Singapore’s ‘smart food city’ modes of governance assume consideration to be given
both to modern technologies and innovative methods of food production being deployed in
the city as well as to social and civil forms of innovation, in line with the traditions of the
urban food system and also investments in roof farming can be an opportunity for the
development of local food production (Gorna & Gorny, 2021). Research in Bandung of
Indonesia showed that the members of women’s farmer group are involved in various
production activities such as seeding, maintenance, hydroponic management for making
herbal medicinal products derived from medicinal plants from the garden they plant and
develop the creativity of housewives in carrying out agricultural production activities and
making processed products from food crops (Safitri et al., 2021). Urban agriculture in
Singapore contributed to job creation by having both full- and part-time employees, and to
local food production by selling their produce to one retailer and on-premises once a week,
these impacts were often meager (Nicholas et al,, 2023). Valley & Wittman (2019) have done
a research in Vancouver of Canada and concluded by calling attention to issues of food
literacy, equity, and inclusion within municipal food system policy and planning, and the
opportunity to frame support for urban farming as a mechanism to orient urban citizens
towards issues of peri-urban.

Decentralized urban agriculture integrated with underutilized spaces is a sustainable
way to enhance local food production and utilizing the rainfall collected in canals for food
production contributes to water conservation, which is highly imperative to sustainable
vertical farming are reasons as a result of 90% of Singapore's consumer food is imported,
motivating local food production to achieve 30% food self-sufficiency by 2030 (Xu & Fricker,
2023). The trade-off between food production and wildlife habitat fuels the long-standing
debate between the conservation strategies around land- sharing versus land-sparing.
Land-sharing involves using methods like wildlife-friendly farming to support wildlife and
food production on the same land. On the other hand, a land-sparing approach would devote
land to high-yield agriculture on a smaller area and separately, devote land for biodiversity
protection (Halperin et al., 2023). Urban agriculture, particularly innovative and disruptive
solutions, is seen as having the potential to contribute to more resilient and sustainable
cities and food systems and strengthen local food production during and after the COVID-
19 pandemic. Urban agriculture can be an efficient approach to promote the integrated
development of urban and rural areas by breaking geographical and institutional barriers
and by promoting cooperation between urban and rural areas in terms of technologies,
capital, and talent (Yan et al., 2022).

4. Conclusions

Urban agriculture is characterized as a sector operating within or near urban areas,
utilizing local resources and providing essential services to the same urban community. The
forms of urban agriculture vary widely across different countries, influenced by contextual
settings, stakeholder involvement, land surfaces, tools employed, production goals, and
distribution methods. Common forms include private gardens, community gardens, green
open spaces, and urban farm allotments. Urban agriculture is often viewed as a
compensatory use of unwanted land, contributing to greening initiatives and community
responses to limited public funding. The link between nature and community involvement,
emphasizing the positive impact of community gardens on residents' sense of belonging and
social interaction. Challenges such as time constraints for participation are acknowledged,
with integrated farming systems suggested as an alternative approach to promote urban
agriculture. Urban agriculture is seen as expanding the availability of green areas in urban
settings, utilizing diverse spaces like school grounds, rooftops, and riverbanks. This practice
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contributes to reintroducing natural elements into built environments and engaging local
communities with nature.

Urban environments, often overlooked in biodiversity conservation efforts, are
increasingly acknowledged for their potential to support diverse ecosystems. However,
expanding urban areas poses a threat to urban biodiversity. Urban agriculture emerges as
a promising solution, forming a vital ecological network when integrated with green spaces.
The assessment of urban agriculture's regulating and supporting services plays a crucial
role in preserving local biodiversity and habitats. Enhanced biodiversity is recognized as a
significant environmental advantage of urban agriculture, contributing to various aspects
such as species richness, habitat fragmentation, and land use intensity indicators. Various
studies across different regions highlight the potential of urban agriculture to deepen
connections with nature, improve diets, and enhance ecological resources. The varied
composition of vegetation, including green roofs and vertical walls, contributes to increased
biodiversity and ecosystem services, emphasizing the importance of proper management of
green spaces in urban areas. Overall, urban agriculture stands as a multifaceted solution
with the potential to foster biodiversity conservation, ecological resilience, and sustainable
urban living.

The urban microclimate is intricately influenced by temperature variations in different
atmospheric layers, including the surface, canopy, and boundary layers. Urban agriculture,
particularly in gardens, plays a significant role in mitigating the Urban Heat Island (UHI)
effect and regulating local microclimates. This ecological benefit encompasses reductions in
urban heat island effects, wind protection, CO2 sequestration, and pollutant absorption.
Trees, especially evergreen ones, contribute to multiple ecosystem services, such as carbon
storage, air quality improvement, and microclimate modification. Interstitial spaces in
urban agriculture act as microclimate modifiers, enhancing comfort levels and serving as
cool air reservoirs, particularly in hot climates. Additionally, urban agriculture addresses
pollution control by repurposing organic waste and creating green belts. Urban agriculture
structures contribute to microclimate mitigation, offering shading, stormwater
management, and enhanced drainage capacity. Overall, urban agriculture emerges as a
multifaceted solution that not only supports food production but also significantly
contributes to creating sustainable and comfortable urban environments by regulating
microclimates.

The aesthetic function of urban agriculture emerges as a pivotal aspect, contributing
not only to the visual appeal of interstitial spaces but also to the overall quality of urban
environments. Nature, integrated into these spaces, enhances microclimates, fostering a
comfortable atmosphere. Biodiversity within urban agriculture gardens adds an aesthetic
value to the urban structure, exemplified by rooftop farming and edible landscapes. Home
gardens, especially those based on community empowerment, offer multifaceted
improvements, including health, education, recreation, and aesthetic functions. The role of
farming in urban agriculture goes beyond mere productivity; it integrates with alternative
models, providing recreational and aesthetic integration in peri-urban areas. The diverse
benefits of urban agriculture, such as happiness derived from fun, joy, and aesthetic
pleasure, contribute to the well-being of urban dwellers. Overall, urban agriculture emerges
as a holistic strategy, not only promoting sustainability and resilience but also enhancing
the aesthetic and cultural fabric of urban spaces.

Urban agriculture emerges as a multifaceted solution to address various challenges
related to food production, security, and sustainable urban development. The
diversification of agriculture systems within urban settings not only contributes to
livelihood resilience but also integrates multiple ecosystem services, fostering a more
sustainable and resilient urban environment. Moreover, urban agriculture has proven to be
avaluable tool in disaster recovery, providing healthy food and bridging nutrition gaps after
natural disasters. The integration of food production enhances environmental education
and dietary practices. Balancing the trade-offs between food production and wildlife
habitat, the debate between land-sharing and land-sparing strategies highlights the need
for innovative solutions like urban agriculture to create resilient and sustainable urban food
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systems. The potential of urban agriculture to contribute to resilient and sustainable cities
is particularly evident in its capacity to adapt and thrive, even in the face of challenges such
as the COVID-19 pandemic.
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