‘ (/“A.A zTarbiyat Modares

The Journal of Spatial Planning

& Geomatics
Research Paper

Assessment of Ecological Capacity and Balance in Lorestan
Province with a Spatial Planning Approach

Samaneh Hassanpour!*, Omid Omidi Shahabad?,
Zahra Najafizadeh 3, Saman Abizadeh*

1. PhD in Economics, Shahid Chamran University, Ahvaz, Iran.

2. PhD in Geography and Rural Planning, University of Tehran, Tehran, Iran.

3. M.A. in Public Administration, Borujerd Islamic Azad University, Borujard, Iran.

4. Assistant Professor in Art and Architecture, Payame Noor University (PNU), Tehran, Iran.

Received: 2024/07/27 i ABSTRACT

Accepted:2025/01/27  The assessment of ecological capacity and balance evaluates the permissible human
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This investigation seeks to safeguard environmental functions through the analysis
and evaluation of ecological potential in Lorestan Province, which is undergoing
significant urbanization. In pursuit of this objective, the ecological capacity for
settlement expansion within Lorestan Province is assessed, alongside the
identification of the opportunities, capabilities, and constraints inherent in the
region's land resources, thereby establishing a foundation for effective planning.
The research utilizes a land capability analysis methodology based on an ecological
framework developed through fuzzy land-use planning techniques. Among the
myriad criteria and variables influencing land capability, three primary factors—
agricultural potential, forestry, and urban-residential development—were
scrutinized. Significant environmental and ecological potentials act as critical
constraints on urban development. Approximately 94% of the province’s territory is
deemed suitable for residential and industrial advancement; however, this statistic
pertains exclusively to areas earmarked for development, while approximately 6%
of the land exhibits insufficient ecological capacity to support such expansion.
Consequently, it is imperative to enhance urban green infrastructure, foster
biodiversity-oriented agricultural practices, and implement initiatives such as forest
restoration to improve regional vegetation cover.

Keywords: Ecological Capability Assessment; Environment; Regional Development; Lorestan Province.

*Corresponding Author: PhD in Economics, Shahid Chamran University, Ahvaz, Iran.

ORCID: 0000 0002 6756 7760

s-hasanpour@stu.ac.ir

The Journal of Spatial Planning

& Geomatics

46



_ Assessment of Ecological Capacity and Balance in Lorestan Province

Extended Abstract
I Introduction

n the realms of planning and development, the formulation of a document that articulates
an aspirational future predicated on principles of justice, utilizing a coherent, balanced,
and integrated spatial framework, constitutes a fundamental management requisite for the
realization of sustainable national and regional development. Consequently, in accordance
with legal mandates, the organization responsible for the governance and planning of
provinces is entrusted with the responsibility of developing provincial spatial plans that
delineate a long-term vision spanning a 20-year horizon, aimed at fostering justice and
sustainable development throughout the territory. This document, underpinned by
strategic analytical frameworks, endeavors to elucidate the what, why, and how of
developmental processes within the province. In essence, it strives to provide answers to
the following inquiries: What is the present condition of the province? What is the
envisioned future state for the province's development? And what methodologies can be
employed to attain this desired state? Therefore, the provincial spatial plan, adopting a
holistic perspective within the context of spatial development, seeks to mitigate regional
disparities and furnish appropriate remedies for achieving balanced, comprehensive, and
sustainable development at the provincial echelon.

Geographically, the province of Lorestan is situated in a manner that the pronounced
topography obstructs the development of extensive and fertile plains. The overall altitude
of agricultural terrains exceeds that of the waterways and their respective courses.
Agricultural areas are predominantly cultivated on the lower slopes, and the irrigation of
these regions encounters considerable obstacles and expenditures. Among the essential
elements of this research are the ecological potential and environmental equilibrium
achieved through regional planning methodologies, optimization of land utilization,
ecological security frameworks, and evaluation of harvesting capacity, and
synchronization across tiers of environmental sustainability within Lorestan province.
Furthermore, the innovative dimension of this research encompasses the amalgamation of
regional planning with the spatial optimization of land use, ecological security
frameworks, and the evaluation of harvesting capacity for the advancement of
environmental sustainability in Lorestan province.

Despite the strategic geographical location of this province, which functions as a critical
nexus between the central and eastern regions of the nation as well as the southern areas,
it ought to serve as a catalyst for progress and prosperity within the province; however,
due to a variety of factors, its geographical position has thus far resulted in a relatively
diminished competitive advantage for growth and advancement. This study aims to
explore the inquiry: In what ways can ecological equilibrium be achieved within the
developmental framework of Lorestan province through ecological considerations?

Research Method

This investigation is characterized by its applied and developmental dimensions,
employing a mixed-methods framework that integrates documentary analysis and survey
methodologies. The study adopts a descriptive-analytical format, utilizing an
amalgamation of quantitative and qualitative paradigms. The data collection process was
executed through both library-based and field-based approaches. The library-based
approach encompassed an examination of literature, including books, Persian and Latin
scholarly articles, reports, and official statistics sourced from pertinent governmental
departments and organizations engaged in urban-regional planning. Furthermore, it
incorporated global datasets and references, in addition to cartographic materials and
satellite imagery pertinent to the research subject.
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In the methodological approach employed, data was acquired through systematic
observation, structured interviews, and meticulously designed questionnaires aimed at
experts and officials from pertinent organizations. To conduct an analysis of land
capability (specifically, environmental transport metrics) within the urban regions of
Lorestan Province, data and diverse environmental cartographic resources were initially
compiled from an assortment of sources. Following this, through the identification of
various environmental resources and the formulation of thematic maps, critical maps and
data were extracted and applied in the evaluation of the ecological capacity of the land.

Results & discussion

Taking into account the previously discussed aspects and the findings derived from the
investigation concerning the significance of evaluating ecological potential within the
analyzed region, it can be deduced that, as per the executed analyses, 42% of the province's
territory possesses the ecological potential requisite for the advancement of irrigated
agriculture, whereas 58% is categorized as areas deficient in ecological potential for such
endeavors. A considerable portion of this territory, exceeding fifty percent, lacks
ecological viability and presents limitations, with significant restrictions on the
enhancement of irrigated agriculture representing approximately 23%.

Furthermore, the ecological capacity of the province for the advancement of rain-fed
agriculture encompasses 45% of the total area, whereas 55% encompasses regions devoid
of ecological potential for this agricultural practice. Within this context, 47% is
characterized by a lack of ecological viability and presents various limitations, with
significant restrictions on rain-fed agriculture constituting approximately 8%.

Moreover, the ecological capacity for the establishment of orchards within the province
is quantified at 38%, whereas 62% consists of regions devoid of ecological capacity for
such agricultural endeavors. Within this aggregate, 60% is characterized by a deficiency
in ecological viability and presents various limitations, with significant restrictions on
orchard development representing approximately 2.5%.

Ninety-four percent of the territory within the province exhibits the capacity for both
residential and industrial advancements. It is imperative to emphasize that this statistic
exclusively pertains to regions designated for development, whereas roughly 6% of the
land is devoid of ecological viability for residential and industrial endeavors, with 5%
classified as lacking ecological functionality and constraints, and significant limitations
representing approximately 1%.

Conclusion

Consequently, the equilibrium of environmental resources and the ecological footprint
reveals that the ecological footprint for Lorestan Province stands at 2.9 hectares per
individual. Among the various counties, Salsaleh County exhibits the most significant per
capita ecological footprint of 7 hectares per individual, signifying the highest proportion
of ecological footprint relative to biocapacity. In contrast, the county of Delfan possesses
the lowest ratio of ecological footprint to biocapacity, with a ratio of 1.6, indicating the
minimal exploitation of its biocapacity.
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Figure 1. Land Use Zoning in Lorestan Province
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Table 1. Land Use Zoning Area (Hectares) in Lorestan Province by City (Source: Authors)
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Table 2. Ranking of Sub-criteria and Importance Coefficients of Criteria for the Ecological Capacity of Irrigated
Agriculture (Source: Authors)
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Figure 2. Evaluation of the Ecological Capacity for the Development of Irrigated Agriculture in Lorestan Province
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Table 5. Ranking of Sub-criteria and Importance Coefficients of Criteria for the Ecological Cpacity of Rainfed
Agriculture (Source: Authors)
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Figure 3. Evaluation of Ecological Capacity for the Development of Rainfed Agriculture in Lorestan Province
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Table 6. Area of Zones with Capacity for Rainfed Agriculture Development (Square Kilometers) by District
(Source: Authors)
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Table 7. Areal Share (Percentage) of Each District in the Province by Zones with Potential for Rainfed Agriculture

Development (Source: Authors)
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Table 8. Ranking of Sub-criteria and Importance Coefficients of Criteria for Ecological Capacity of Orcharding
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Figure 4. Evaluation of Ecological Capacity for Orcharding Development in Lorestan Province
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Table 9. Area of Zones with Potential for Orchard Development (square kilometers) by District (Source: Authors)
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Table 10. Area share (percentage) of each county in the province, broken down by areas with Capacity for orchard
development (Source: Authors)
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Table 11. Ranking of sub-criteria and importance coefficient of criteria for ecological capacity of residence and
industry (Source: Authors)
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Figure 5. Ecological Potential Assessment for Residential and Industrial Development
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Table 12. Area of Zones with Residential and Industrial Development Capacity (Square Kilometers) by County
(Source: Authors)
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Table 13. Area share (percentage) of each county in the province, broken down into zones with Capacity for
residential and industrial development (Source: Authors)
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Table 14. Ecological capacity and footprint (global hectares) by county in the province (Source: Authors)
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Figure 6. The ratio of ecological footprint to biocapacity by county in Lorestan Province
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Table 15. Annual value of ecological services by county in Lorestan Province (Source: Authors)
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Figure 7. Average annual value of ecological services per hectare of land by county in Lorestan province
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