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Introduction

Land is a critical natural resource, serving vital functions in food production and environmental services
essential for human existence and development (Lee & He, 2024). Urbanization has adversely affected
biodiversity, primarily through habitat loss, fragmentation, and degradation (Appleton et al., 2022; Ramirez-
Delgado et al., 2022; Rosa et al., 2017). These effects, coupled with rapid urban growth, lead to permanent
alterations in habitats and ecosystem functions (Chapin III et al., 2000; Chaudhary et al., 2015). Thus, it is
imperative to implement effective urban planning strategies that mitigate climate change impacts while
enhancing urban quality of life and public health (Boumans et al., 2014; Luber & McGeehin, 2008).

In recent decades, the incorporation of green spaces within urban parks has emerged as a vital strategy to address
the challenges associated with urbanization (Akbari et al., 2001; Grimmond, 2007). Urban greening initiatives in
parks can effectively reduce the urban heat island effect and improve microclimatic conditions for visitors by
providing shade and enhancing thermal comfort (Ali-Toudert & Mayer, 2007; Park et al., 2012; Taha, 1997).
Additionally, these initiatives help mitigate noise pollution (Van Renterghem et al., 2012), enhance air quality
(Rahimi & Nobar, 2023; Jim & Chen, 2008; Nowak et al., 2006), and manage urban stormwater runoff (Armson
et al., 2012). Moreover, urban parks promote increased physical activity, thereby contributing to the reduction of
overweight and obesity risks.

Recognizing the multitude of environmental benefits that urban parks offer, there is a growing interest in how
well-designed parks can attract more visitors and encourage prolonged stays. Beyond visual aesthetic appeal,
thermal comfort is increasingly recognized as a crucial factor in outdoor space design (Rahimi & Nobar, 2023;
Ali-Toudert & Mayer, 2007; Cheng et al., 2019; Heng & Chow, 2019; Johansson & Emmanuel, 2006; Karimi et
al., 2020; Xu et al., 2019).

One innovative approach to managing urban spaces is the development of edible landscapes or edible parks,
which aim to revitalize urban agricultural lands. This multifaceted strategy not only enhances urban green spaces
but also contributes to food security and fosters social engagement. Edible parks transform public areas into
spaces for cultivating food, thereby increasing community awareness of sustainable urban development (Ortez et
al., 2024). By integrating urban agriculture into these spaces, edible parks address the challenges posed by
urbanization and population growth, providing flexible solutions for ensuring access to healthy food (Adepoju et
al., 2020).

Recent research indicates that revitalizing urban agricultural lands represents a promising response to the
challenges of urbanization, environmental degradation, and sustainability (Rahimi & Nobar, 2023; Masheula,
2023; Nobar, 2022). As cities increasingly depend on imported food, edible parks can enhance local food
production, thereby promoting food security and environmental sustainability (Li et al., 2024; Varzakas et al.,
2024).

Key Concepts:

e Edible Parks: Edible parks exemplify innovative, nature-based solutions for sustainable urban
transformation, significantly contributing to urban design while preserving existing structures and environments
(Valizadeh & Dadashpour Moghadam, 2019). The development of urban green projects, ranging from small-
scale interventions like green roofs to larger public green spaces, can substantially enhance sustainable urban
development and improve quality of life.

e  Environmental Comfort: Environmental comfort is a crucial consideration in urban park design.
Thermal comfort, defined as the subjective satisfaction with environmental conditions, is influenced by various
factors, including air temperature, humidity, and vegetation (ASHRAE, 2013). Several models, such as the wind
chill index (Kargapolova, 2020), Physiological Equivalent Temperature (PET) (Binarti et al., 2020; Deb et al.,
2010; Deng & Wong, 2020; Li & Liu, 2020; Lin et al., 2010; Sharmin et al., 2019; Shevchenko et al., 2020), and
Universal Thermal Climate Index (UTCI) (Baaghideh et al., 2016; Binarti et al., 2020; Brode et al., 2012; Li &
Liu, 2020; Provencal et al., 2016; Xu et al., 2019), have been utilized to analyze the effects of microclimatic
factors on thermal comfort.

The present study seeks to evaluate the environmental comfort of a large park located in District 4 of Tabriz,
covering 600 hectares, making it one of the largest parks in Iran and the Middle East. The study employs
microclimatic simulations to assess improvements in air quality, climate comfort, and reductions in
environmental pollution. Scenarios based on the absence of the park, the establishment of an edible park, and the



Journal of Geography and Planning Vol. 28, No. 90, 2024

preservation of vegetation are modeled using ENVI MET 4.4.6 software. This research ultimately aims to assess
environmental indicators related to air pollution (CO2 levels), ambient temperature, and radiation coefficients
while addressing the following research questions:

e  To what extent does the enhancement of vegetation cover lead to improvements in air quality (measured by
CO2 levels) and increased oxygen production?

e What are the implications of agricultural land degradation on climate comfort?
Materials and Methods

This research utilizes ENVI MET 4.4.6 software for simulation, a three-dimensional model that analyzes
interactions between surface, vegetation, and atmosphere, making it a prominent tool for urban climate
modelling (Gusson & Duarte, 2016). The model examines urban design impacts on microclimates and quantifies
vegetation effects, including leaf temperature, photosynthesis, soil moisture, and evaporation rates (Bruse, 2004).

Initial data for simulations are derived from meteorological parameters relevant to the study area, as outlined in
the protection and development plan for Tabriz's large park (1399). Existing site conditions were also modelled
using these data. The simulations incorporate daily cycles within urban structures, considering the influence of
various building and vegetation configurations on microclimates (Celis & Frederico, 2018).

This study evaluates scenarios for vacant land cultivation, agricultural land simulation, and the integration of tree
planting with crop production to establish an edible park. Ecological assessments, including CO2 levels, air
temperatures, and mean radiant temperatures (TMRT), are analyzed using the Leonardo V4.4 model and data
from ENVI_MET V4.4.6. The PMV index and various recommended biometeorological indices are calculated
using the Biomet V1.5.exe model.

Results

This study utilized ENVI-MET software to simulate three distinct scenarios: (1) vacant land devoid of
vegetation, (2) agricultural land, and (3) combining crops with trees to develop a park. The selected native
species from East Azerbaijan included the evergreen Silver Cypress (Cupressus arizonica), shade-tolerant Black
Maple (Acer nigrum), and edible Oak (Quercus). These species were chosen for their superior performance due
to their height, broad leaf area, and extensive canopy (Zhang et al., 2023).

Urban agriculture is critical in ecological transformation and is a key element in sustainable development
(Rahimi & Nobar, 2023). Effective management and planning are essential to balance the needs of urban living
with ecological requirements, thereby preventing the degradation of natural structures and biodiversity.

CO2 Changes

The simulations demonstrated significant variations in CO2 levels across the different scenarios. The first
scenario (vacant land) recorded a CO2 concentration of 405.81 ppm, while the agricultural scenario measured
405.69 ppm. In contrast, the park simulation with integrated plant species reduced the CO2 concentration to
403.11 ppm. These results indicate that converting vacant land to agricultural use can lead to a CO2 reduction of
0.12 ppm. Furthermore, the park scenario, characterized by the combination of trees and crops, achieved a
greater reduction of 2.7 ppm, primarily due to the shading and height of the tree species, which enhanced the
overall effect of the vegetation on atmospheric CO2 levels.

- Air Temperature Changes

Analysis of air temperature changes revealed that including trees with crops significantly improved
microclimatic conditions. The agricultural scenario exhibited no reduction in air temperature compared to bare
agricultural land, whereas the combined scenario of trees and crops resulted in a temperature decrease of 0.50
°C. Specifically, during peak hours (16:00-18:00), the crop scenario led to a minimal temperature reduction of
0.013 °C, while the combination scenario achieved a more substantial reduction of 0.72 °C.

- Radiant Temperature Changes

Additionally, the presence of trees in the crop scenario significantly enhanced climatic indices, particularly by
reducing the mean radiant temperature (TMRT). The agricultural scenario alone resulted in an average radiant
temperature reduction of 1.33 °C compared to vacant land, while the hybrid scenario with trees achieved a
noteworthy reduction of 10.26 °C. Peak reductions in radiant temperature were observed during critical hours
(11:00, 12:00, 18:00), with the combined scenario resulting in the most substantial impact.
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In summary, the findings of this study underscore the essential role of integrating agricultural practices and tree
planting within urban planning frameworks. These measures can effectively mitigate atmospheric CO2 levels,
lower air temperatures, and enhance overall microclimatic conditions, highlighting the necessity of ecological
principles in land-use planning to foster sustainability and biodiversity in urban environments.

Conclusion

The sustainable growth and environmental development of urban areas are imperative for creating attractive and
livable cities. Urban agriculture, exemplified by the implementation of edible parks, plays a pivotal role in
enhancing ecological sustainability while addressing the innate human need for green spaces. The strategic
incorporation of diverse tree species is essential for mitigating urban heat islands and improving thermal
comfort, particularly in the context of global warming and rapid urbanization. Recent research highlights
significant fluctuations in vegetation coverage due to urban expansion; for instance, cities such as Tehran have
witnessed a pronounced decline in green areas, whereas Metro Vancouver has experienced a notable increase in
vegetation in specific regions. This variability underscores the importance of preserving urban green
infrastructure, which delivers crucial ecosystem services including food production, carbon sequestration, and
biodiversity enhancement. Furthermore, urban vegetation significantly contributes to air quality improvement by
augmenting oxygen levels and absorbing carbon dioxide and other pollutants, with coniferous and broadleaf
forests demonstrating the most substantial effects. Employing microclimate simulation tools like ENVI_MET
enables a nuanced understanding of the ecological impacts of urban agricultural initiatives, illustrating the
multifaceted benefits of integrating edible parks into urban planning frameworks. Beyond their environmental
advantages, edible parks foster social cohesion and community engagement by providing local food sources,
thereby bolstering economic resilience through reduced dependency on imported goods. Ultimately, this research
highlights the integral role of urban agriculture and edible parks in achieving sustainable urban development,
addressing critical environmental challenges while simultaneously enhancing social well-being and economic
vitality, thus laying the foundation for more resilient and harmonious urban environments
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