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ABSTRACT

Environmental problems caused by human activities have been raised as a serious challenge for
global sustainable development in recent decades. One of the key concepts in this field is the
ecological footprint, which refers to the consumption of natural resources by human society and
compared to the concept of biological capacity, which indicates the ability of the earth to meet
human needs and absorb waste; it evaluates the ecological deficiency of the region. The present
study analyzed the biological products in order to calculate the load and pressure on nature as a
result of human exploitation and the capacity of the biosphere to provide the land needed for
carbon absorption, energy consumption, transportation and etc. In this research, the ecological
footprint method with the global hectare (gha) measurement unit has been used to analyze the
data, and the ecological deficit has been estimated for the townships Mazandaran province. The
results showed that the per capita ecological deficit of the entire province in year of 2021 was -
0.49 global hectares for each person, which indicated the imbalance between economic activities
and environmental protection, as well as excessive consumption of natural resources. Ramsar was
the most unsustainable township with the highest per capita ecological deficit (1.03 hectares), and
Golugah was the most sustainable region in the province with the highest per capita ecological
reserve (2.5 global hectares). The research can create a platform for decision makers and officials
to take appropriate measures and make informed decisions to preserve the environment and
sustainable development of the province.
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1. Introduction

Today, the environmental problems caused by the urbanization process have become one of the serious

challenges for the experts in this field. In 1990s, the concept of "ecological footprint" was defined by William

Rees and Matthias Wackernagel as a means of tracking human needs in the regenerative capacity of the

biosphere and human dependence on ecosystems. This concept can be used as an effective tool to describe

human pressures on the environment and natural resources. In addition to the ecological footprint, another

concept called "biological capacity” should be considered and identified to identify the ecological deficit of an

area. Biocapacity reflects the biological production of the area and represents the maximum level of resource
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supply, which is opposite to the ecological footprint. If the consumption of resources by humans is more than
the biological capacity of nature, we will suffer from an ecological deficiency, which can lead to the destruction
and reduction of natural resources, the reduction of biodiversity and other environmental problems. In
Mazandaran province, which is one of the regions rich in biological diversity and natural resources in Iran, it is
very important to examine the ecological footprint and biological capacity. This study provides information to
regional officials and can help in formulating effective and sustainable environmental and natural resources
policies and programs. Also, by comparing the ecological footprint and biological capacity between townships,
it is possible to identify the differences and patterns of resource utilization and introduce ideal solutions for
preserving natural resources and sustainable development.

2. Methods and Material

The methodology of the research is based on descriptive and analytical approaches. The required data and
information were obtained by documents and databases such as national censuses and relevant statistical
indicators such as the reports of the Global Footprint Network (GFN) and also by referring to relevant
organizations and departments to receive updated information. Based on this, the current research has analyzed
data sources such as energy consumption, transportation, consumption waste, built-up land and biological
products to calculate the ecological footprint and biological capacity. In this research, the ecological footprint
method with the global hectare (gha) measurement unit was used to analyze the data. The ecological deficit of a
region is the difference between the biological capacity and the ecological footprint, which indicates the
production activities of the region and the consumption activities in the ecological system, and checks that
these activities are within the biological capacity of the region. For this purpose, the data analyzed using Excel.
In order to measure the area of built-up lands, the combination of satellite images has been used in the Google
Earth Engine platform and ArcGIS 10.8 software.

3. Results and Discussion

Taking into account the population of 3,375,900 people, the ecological footprint and the biological capacity
was 6.40 and 0.94 global hectares per person respectively. The ecological deficit of Mazandaran province per
person was equal to 5.46 hectares in 2021, this situation impacted the sustainable development of the region by
imposing critical environment pressure. Therefore, these trends should be controlled and modified to be able to
meet the needs of the population, and otherwise each of the townships in the province will need larger
supporting areas to meet their consumption needs. Among the townships, AbbasAbad, Ramsar and
MahmudAbad have the largest ecological footprint per capita while their living capacity per person is not
considerable. Golugah, having the highest biological capacity, has the lowest ecological deficiency per capita,
followed by Mian-Dorud and Savadkoh townships. Ramsar and AbbasAbad have also experienced the greatest
ecological deficit per person due to having the largest per capita ecological footprint in the province and placed
in a more unsustainable condition.
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4. Conclusion

In recent years, the ecological footprint as a key indicator has been highly considered in assessing sustainability
and measuring human impact on environment. The results showed that Mazandaran province, which has
abundant natural resources and biodiversity, has faced with ecological challenges caused by rapid population
growth and excessive urban development. Ecological deficiency in the province indicated an imbalance
between economic activities and environmental effects and excessive use of natural resources, which can lead
to habitat destruction, biodiversity reduction, and climate change. According to the results, the role of the
government and related institutions in reducing the ecological footprint is highly crucial through the ecological
recycling of natural resources, development of agriculture and industry in compliance with the principles of
environmental protection, promotion of social awareness and education in the field of environment issues. This
research can create a platform for decision makers and officials to take appropriate measures and decisions to
preserve the environment and sustainable development of the province.

Keywords: Eecological footprint, Biological capacity, Ecological deficiency, Mazandaran province.
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