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Article Info ABSTRACT
Article type: Obijective: Qazvin Province is facing increasing environmental challenges, including soil
Research Article pollution, severe groundwater depletion, degradation of traditional orchard landscapes, and

uneven industrial distribution, highlighting the necessity of conducting a Strategic
Environmental Assessment (SEA) of the provincial spatial planning program approved
in 2020.

Method: This study employed a descriptive—analytical approach and matrix-based
techniques to identify, refine, and evaluate 14 key environmental indicators for assessing
the impacts of 10 strategic sectors included in the Qazvin Provincial Spatial Planning
Program.

Results: A multidimensional impact assessment encompassing impact magnitude, direct
and indirect effects, short- and long-term consequences, reversibility, and cumulative
impacts revealed that the agricultural, industrial and mining, settlement development,
commercial, tourism, and transportation strategies generate considerable adverse
environmental effects across most indicators and therefore constitute the first-priority
category. The advanced services and science and technology strategies, despite their
overall positive contributions, produce negative impacts on certain indicators—particularly
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2026 indirect and long-term effects—and were classified as second-priority strategies.
Environmental and socio-cultural strategies exhibited no negative environmental impacts
and were consequently assigned to the third-priority category.

Conclusions: The results indicate that the predominance of negative impacts stems from

the development-oriented nature of the first-priority strategies, which emphasize land

expansion, increased energy consumption, conversion of natural lands, large-scale
Keywords: infrastructure development, and intensified transportation activities, while giving limited
Regional Sustainable consideration to environmental concerns. These processes contribute to pollution,
Development, groundwater depletion, and irreversible environmental degradation. The environmental
Environmental Impacts, strategy offsets only 8% of the negative impacts because it focuses primarily on improving
Strategic Environmental existing conditions rather than preventing new environmental damage. Furthermore,
Assessment (SEA), temporal mismatches, the uneven concentration of activities within the Qazvin Plain, and
Qazvin Province Spatial the synergistic interaction between short-term impacts (e.g., air pollution) and long-term
Planning Program. impacts (e.g., land subsidence) reduce opportunities for effective intervention. Sensitivity

analysis conducted under three sustainability scenarios confirmed the robustness of the
prioritization results and demonstrated that implementation of the proposed mitigation
measures could reduce negative impacts by up to 54%. Recommended mitigation
strategies include pollution reduction through continuous monitoring, wastewater
treatment, and renewable energy adoption; water-demand management through tiered
pricing mechanisms and efficient technologies; and conservation of natural vegetation
through the restoration of traditional orchards. However, implementation is likely to face
challenges related to financial constraints, stakeholder resistance, and inter-organizational
coordination.
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Introduction

Increasing environmental pressures associated with economic growth, urbanization, and
infrastructure development have heightened the need to integrate environmental
considerations into planning and decision-making processes. In this context, Strategic
Environmental Assessment (SEA) has emerged as an effective planning-support instrument
that evaluates the environmental implications of policies, plans, and programs prior to their
implementation, thereby promoting more informed decision-making and facilitating
sustainable development outcomes. Qazvin Province is currently experiencing a range of
environmental challenges, including groundwater depletion, land degradation, environmental
pollution, ecosystem vulnerability, and increasing pressure on natural resources. At the same
time, the Provincial Spatial Plan serves as the principal strategic framework guiding future
territorial development and the spatial distribution of economic activities, infrastructure, and
population. Given the significance of this planning instrument and its potential environmental
consequences, it is essential to assess the extent to which environmental considerations have
been incorporated into its strategic directions. Accordingly, the present study aims to evaluate
the environmental implications of the Qazvin Provincial Spatial Plan using the Strategic
Environmental Assessment (SEA) approach and to examine the degree to which
environmental sustainability considerations are reflected in the plan’s strategic development
directions.

Method

This study adopts an applied, descriptive—analytical research design and employs Strategic
Environmental Assessment (SEA) as the primary evaluation framework. To comprehensively
assess the environmental implications of the spatial plan, fourteen environmental indicators
were identified and adapted to the specific environmental conditions of Qazvin Province
based on SEA principles and a review of relevant literature. These indicators encompass key
environmental dimensions, including air quality, water resources, soil resources, ecosystem
protection, and environmental sustainability. More specifically, the assessment considered
indicators such as air pollution, greenhouse gas emissions, water consumption, wastewater
management infrastructure, water and soil contamination, biodiversity conservation, habitat
degradation, protection of natural areas, resilience to environmental hazards, and waste
generation. The evaluation focused on ten strategic sectors proposed in the Qazvin Provincial
Spatial Plan: agriculture; industry and mining; settlement development; commerce; tourism;
transportation; advanced services; science and technology; environmental protection; and
socio-cultural development.

A matrix-based assessment framework, combined with expert judgment, was employed to
examine the interactions between strategic development directions and environmental
indicators. Environmental impacts were assessed across five analytical dimensions: impact
magnitude, cumulative effects, direct and indirect impacts, short- and long-term
consequences, and reversibility versus irreversibility of impacts. This multidimensional
framework enabled a comprehensive evaluation of both the immediate and long-term
environmental consequences of the proposed strategies.
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Results

The findings reveal that environmental impacts are unevenly distributed across strategic
sectors, with development-oriented strategies generating the greatest environmental pressures.

Impact magnitude analysis identified agriculture, industry and mining, settlement
development, commerce, tourism, and transportation as the highest-priority sectors due to
their predominantly adverse environmental effects and substantial contribution to cumulative
environmental degradation. The cumulative assessment further showed that the overall
environmental balance of the spatial plan remains negative.

Analysis of direct and indirect impacts confirmed that these sectors generate adverse
environmental outcomes through different pathways. Commerce and industry—mining
exhibited the strongest direct effects, whereas tourism, agriculture, and transportation
produced greater indirect and long-term impacts. In contrast, environmental protection and
socio-cultural development generated predominantly positive outcomes, while science and
technology displayed a mixed pattern of effects. Temporal analysis indicated that agriculture,
industry and mining, commerce, and transportation generate both short- and long-term
adverse impacts, whereas tourism exerts stronger long-term pressures on natural resources
and ecosystems. Environmental protection and socio-cultural development were associated
primarily with positive long-term outcomes. Furthermore, several impacts—including
groundwater depletion, habitat destruction, land-use conversion, and ecosystem degradation—
were identified as potentially irreversible. The strategic sectors were classified into three
categories: (1) agriculture, industry and mining, settlement development, commerce, tourism,
and transportation as the highest-priority group; (2) advanced services and science and
technology as intermediate-priority sectors; and (3) environmental protection and socio-
cultural development as the lowest-priority group due to their positive environmental
performance.

Sensitivity analysis confirmed the robustness of the prioritization framework. The results
also showed that mitigation measures could substantially improve environmental performance
without altering the relative ranking of strategic sectors.

Conclusions

The findings indicate that the environmental considerations incorporated into the Qazvin
Provincial Spatial Plan are insufficient to offset the environmental pressures generated by
development-oriented strategies.

The predominance of adverse environmental outcomes reflects a development paradigm
that prioritizes territorial expansion, increased resource consumption, infrastructure
concentration, and economic growth while assigning a secondary role to environmental
carrying capacity and ecological sustainability. Consequently, the implementation of these
strategies is likely to intensify environmental challenges, including pollution, pressure on
water resources, ecosystem degradation, and irreversible ecological damage.Although
environmental protection strategies contribute positively to the overall environmental
performance of the plan, their role remains largely compensatory. These strategies primarily
focus on improving existing environmental conditions rather than preventing the emergence
of new environmental pressures associated with future development activities. Moreover, the
temporal mismatch between the implementation of environmental interventions and the
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progression of development projects further limits the effectiveness of environmental
management efforts. Overall, this study demonstrates the practical value of Strategic
Environmental Assessment (SEA) as an effective tool for integrating environmental
considerations into provincial planning processes and supporting more sustainable
development decisions. The findings highlight three key areas for policy intervention and
environmental management. First, environmental pollution should be reduced through
continuous monitoring systems, enhanced environmental governance, and investment in
environmental infrastructure. Second, water-demand management should be strengthened
through efficiency-oriented measures, conservation policies, advanced technologies, and
demand-side management strategies. Third, natural land cover and ecological assets should be
protected through ecosystem restoration programs, adaptive environmental management
practices, and the conservation of environmentally sensitive areas.

By incorporating these measures into future planning and implementation processes,
decision-makers can improve the environmental sustainability of regional development
strategies and enhance the long-term resilience of Qazvin Province’s natural and human
systems.
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