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In recent decades, urban population growth has led to an increased demand for food
resources. In such a context, innovative approaches such as urban agriculture development
have been proposed. The present study aims to investigate the trends in urban agricultural
land changes within the boundaries of Marivan city from 1972 to 2022. Additionally, it
seeks to assess the available land, potentials, and strategies for the development of urban
green spaces based on urban agriculture principles. The research methodology employed a
descriptive-analytical approach, utilizing Landsat satellite imagery for data collection.
Radiometric and atmospheric corrections were applied, along with the NDVI index using
ENVI software. After generating maps, the evolution of land use changes and the extent of
available land for urban agriculture in the study area were examined for the year 2022.
Furthermore, this research provides practical solutions and recommendations for the
implementation of urban agriculture in Marivan city, based on its potential. A noteworthy
aspect of this research is its intention to explore the suitability of land and potentials for
urban agriculture in Marivan as a new model for developing urban green spaces. The
results of the study indicate that urban agricultural lands have gradually decreased over
various periods from 1972 to 2022 due to the city's growth and other human activities in
peri-urban areas. However, as of 2022, approximately 2,799 hectares of land are available
for urban agriculture, serving as a new model for the development of green urban spaces in
Marivan. Several factors contribute to Marivan's success in maintaining agricultural lands
and orchards in its peri-urban areas. These factors include its favorable climate and
geography, strategic location, proactive policies, water resource management,
commercialization of agricultural products, prevailing economic conditions, and a
substantial labor force. Additionally, the region has experienced relative climatic stability,
ensuring the sustainability of its agricultural lands and orchards. To achieve the goal of
urban agriculture development, the study proposes various recommended solutions and
strategies.
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Introduction

The expansion of urban populations worldwide, the decline of rural populations, and the loss
of agricultural lands have led to significant challenges (Geng, 2012: 1-2). Consequently,
urban population growth has increased demand for food supplies, while agricultural
production in rural areas has declined. In this context, specialists in landscape architecture and
green space engineering have been pursuing novel approaches such as the integration of
agriculture and urban areas to foster productive urban green spaces and preserve agricultural
lands and orchards within urban areas (Shibani & Sadeghi, 2012: 2). Urban agriculture is one
of these innovative approaches and remains relatively unfamiliar to a significant portion of
Iran's society. Urban agriculture can create opportunities for various job sectors and related
businesses if introduced to the community. On the other hand, urban agriculture can improve
the quality of urban spaces and social conditions, enhance the position of agriculture, manage
surface water, address health concerns, and contribute to economic stability (Yadavar et al.,
2020: 3). Moreover, it can elevate recreational opportunities and expand urban and suburban
landscapes, making it an effective catalyst for developing urban green spaces (Seif-Aldini,
2012: 58). Urban agriculture not only has the potential to be established within urban spaces
(both private and public) but can also be extended into suburban areas (peri-urban spaces
directly influenced by urban activities). Accordingly, this research focuses on a combined
approach of urban and peri-urban agriculture as a novel model for developing green urban
spaces. The main aim of this study is to examine the changes in urban and peri-urban
agricultural lands in Marivan City from 1972 to 2022 and explore the potential and strategies
for urban and peri-urban agriculture development.

Data and Method

To investigate the trends of urban and peri-urban agricultural changes, Landsat satellite
imagery from series 1, 3, 5, 7, and 8 for the years 1972, 1982, 1992, 2002, 2012, and 2022
was downloaded from the United States Geological Survey (USGS) website. The images
were carefully selected based on their similarity in vegetation cover, including trees,
agricultural lands, and farms within the study area, their proximity in acquisition dates, and
minimal cloud coverage. ENVI and ArcGIS software were employed for image processing
and digitalization. Geometric and radiometric corrections were performed within the ENVI
software environment. The NDVI (Normalized Difference Vegetation Index) was calculated
on each selected image using ENVI software in the processing phase. In the post-processing
stage, ArcGIS software was used to calculate the areas of urban and peri-urban agricultural
lands, urban green spaces, residential land uses, and cartographic mapping. Following the
analysis of the evolution of urban and peri-urban agricultural lands within the research study's
scope and range, various potentials and executive policies are examined at the county level,
specifically in the Marivan region, which has contributed to the relative preservation and
promotion of urban and peri-urban agriculture. Finally, practical and region-specific strategies
are proposed to realize the approach of urban and peri-urban agriculture as a novel model for
green space development.

Results and Discussion

Based on the research findings regarding the analysis of the urban and peri-urban agricultural
transformation from 2012 to 2022, these areas have experienced a declining trend, with a
reduction of 3.89 square kilometres during this study period. In 2012, urban agricultural lands
covered an area of 29.86 square kilometres, and peri-urban agricultural lands covered 103.39
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square kilometres. By 2022, these areas had decreased to 27.99 and 101.36 square kilometres,
respectively. Consequently, 2.02 square kilometres of peri-urban agricultural lands and 1.87
square kilometres of urban agricultural lands have been lost. This period has witnessed
negative impacts on urban and peri-urban agricultural changes due to the growth and
development of the city of Mariwan and the increase in residential construction in peri-urban
spaces. Based on the current research findings from 1972 to 2022, in parallel with the growth
of Mariwan City and the development of other peri-urban settlements, the available land for
urban and peri-urban agriculture has gradually decreased. The intensity of these changes did
not show consistent patterns, as they were influenced by various factors. Despite the gradual
downward trend of these changes and the multiple factors contributing to the decrease in these
lands, by 2022, there will still be 129.36 square kilometres, equivalent to 12,936 hectares of
land, with the potential for urban and peri-urban agricultural development in Mariwan. From
this total, 27.99 square kilometres, equivalent to 2,799 hectares of land, are designated for
urban agriculture. This highlights a new model for the development of urban green spaces in
Mariwan, where there is still considerable potential for further urban and peri-urban
agricultural expansion despite the overall trend of gradual decline in agricultural lands.

Conclusion

The results of this research showed that Marivan City in Kurdistan Province possesses
numerous factors contributing to its favorable conditions for sustainable agriculture and urban
green spaces. These factors include exceptional climatic and geographical potential, a
strategic location near border markets, abundant water resources, and the implementation of
pressurized mechanized irrigation systems. Proper management of water resources in the
agricultural sector, commercialization of agricultural and horticultural products, the prevailing
economic conditions, and a plentiful workforce in Marivan all play a significant role in
supporting sustainable agriculture. Furthermore, preventive policies and effective city- and
county-level management have contributed to the relative climatic stability and sustainable
preservation of urban and peri-urban agricultural lands in the region. The direct influence of
urban activities on the peri-urban spaces of Marivan provides opportunities for the realization
and expansion of urban and peri-urban agriculture as a new model for developing urban green
spaces. By leveraging its unique advantages and employing proper urban planning and
resource management, Marivan has been able to prevent severe degradation of its agricultural
lands and maintain a relatively stable climate. The city's peri-urban areas, directly impacted
by urban activities, present a potential platform for the development of urban and peri-urban
agriculture, creating a new paradigm for urban green space development.
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