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Providing food to achieve food security is considered an important
development goal in all countries, and reducing food insecurity is
regarded as a significant political and social achievement for
governments. The spread of the coronavirus pandemic had various
effects on rural areas, influenced by multiple factors. One of the main
factors for reducing food insecurity among villagers is the level of
physical resilience in these areas. In this regard, the present study
seeks to answer the following questions: What is the level of food
insecurity in the studied rural areas? And is there a relationship
between physical resilience indicators and the spatial distribution of
food insecurity in the studied villages? The purpose of this study is to
first identify the food insecurity situation in the studied rural areas and
then to assess the role of physical resilience indicators on food
insecurity during the coronavirus pandemic. The type of study is
applied and descriptive-analytical in nature. The statistical population
of this study includes all villages in the central part of Zanjan city,
which have been surveyed as a whole. The data collection method is
library-based, and the data analysis method involves descriptive
statistics and spatial analysis (geographic weighted regression and
Moran’s statistic). The research findings show that the average food
insecurity in the studied villages is 36.08 percent, with the highest
level of food insecurity related to the Taham rural district at 40.76
percent and the lowest level related to the Mujezat rural district at
29.73 percent. To analyze the effects of physical resilience indicators
on food insecurity, weighted geographic regression was used. Based
on the results obtained from this spatial analysis tool, the width was
0.168, the residual squares were 2964, the effective number was 15.12,
the sigma was 4.64, and the coefficient of determination, which
measures the linear relationship between the two variables, was
calculated to be 0.67, indicating that improving physical resilience is
effective in reducing food insecurity during the COVID-19 pandemic
in the studied villages.
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Extended Abstract
Introduction
Food security is the foundation of an advanced society and a key factor in the mental, psychological, and
physical health of that society. Therefore, careful and comprehensive attention to this category, along with
the identification of a multidimensional indicator that includes all aspects of food security—from meeting
basic needs to fulfilling cellular requirements—is of great importance to researchers and policymakers in
the pursuit of economic and political independence, in addition to livelihood aspects. Despite progress in
the international agenda to reduce food insecurity in recent decades, food security remains a global concern.
A significant number of populations are facing challenges in combating hunger worldwide. In the villages
of the central part of Zanjan city, the onset of the COVID-19 pandemic has not spared these areas from its
negative effects. Studies show that between 2010 and 2014, a total of 9,841 residents of the villages in the
central part of Zanjan city were infected with the virus, and 217 people lost their lives. One of the
pandemic’s effects is on the food insecurity of these villages. In recent years, due to a low level of facilities,
a high risk of floods and earthquakes, poor quality of buildings and construction materials, and a lack of
adequate access to nutrients, education, and healthcare, these villages have become more vulnerable to
external shocks and exhibit a low level of resilience. In this regard, the present study examines the effects
of physical resilience on the food insecurity of these villages.
According to the problem statement, the questions of the present study are:

1. What is the level of food insecurity in the villages of the central part of Zanjan during the COVID-

19 pandemic?
2. What is the relationship between physical resilience indicators and the spatial distribution of food
insecurity during the COVID-19 pandemic among the villages under study?

3.
Methodology
The present study is applied in terms of type and descriptive-analytical in nature. The statistical
population of this study includes all inhabited villages in the central part of Zanjan. As of 2021
(1400 in the Iranian calendar), the central part of Zanjan has 106 inhabited villages. Given that
the unit of analysis in this study is the village, all villages in the district were analyzed. The
methods of data collection in this study include library methods. The independent variable in this
study is physical resilience, and the dependent variable is the food insecurity status of the rural
settlements under study. Nineteen indicators have been used to examine the effects of physical
resilience. In this study, to investigate and measure the level of food insecurity in the studied
villages, raw data from the urban and rural household income and expenditure survey of the
Statistical Center of Iran, which was available by village, were used. Physical resilience indices
were also calculated from information related to the 2016 Farhangabadi census and from the
statistics of the relevant organizations. In this study, descriptive statistical methods, including
frequency distribution tables, measures of central tendency, and dispersion measures, were used
to analyze items and frequencies. The central part of Zanjan city is located between the
geographical coordinates of 47° 93’ to 48° 92’ east longitudes and 36° 45’ to 36° 93’ north
latitudes.

Results and Discussion

The Optimized Hot Spot Analysis tool within the geographic information system environment
was employed to analyze the outlier clustering related to the physical resilience of the studied
villages. Positive z-score values of 1.96 and above, which are statistically significant with a
confidence level of 90 to 99 percent and are represented in red, indicate high levels of physical
resilience that have formed clusters with hot spots in the southeastern part of the region.
Conversely, negative z-score values of -1.96 and below, which are also statistically significant
and shown in blue, have formed cold spots. This interpretation suggests that areas with low
resilience are clustered spatially, primarily located in the northwest. Studies indicate that, at the
level of the villages studied, the villages in the Mahm rural district and the villages in the Zanjan
Rud Bala rural district exhibit the most clusters related to food insecurity. It can be expected that
these villages will demonstrate significant similarities to each other in at least one aspect.
Assessments reveal that the villages in these two rural districts share characteristics such as
diversity of economic activities, percentage of elderly population, percentage of young
population, dependency burden, economic participation, amount of rainfed land, amount of
irrigated land, mechanization coefficient, and commercialization of agriculture, which have
contributed to the formation of a cluster pattern.



Conclusion

The present study investigated the spread of the coronavirus disease and its impact on the
population and food security in the rural districts of the central part of Zanjan city. The results
indicate a significant spread of the disease and its profound effects on the daily lives of the people
in this region. The average percentage of individuals infected with the coronavirus in these rural
districts is reported to be 27.97 percent, with a mortality rate of 2.49 percent among those
infected. These figures not only highlight the high prevalence of the disease but also emphasize
the urgent need for attention to health and preventive measures.

Significant differences in the percentage of cases and deaths have been observed between
districts. For instance, Qolt and Dehstan have the highest percentage of cases, while Dahm
Dehstan has the highest percentage of deaths. These differences may be attributed to various
factors, including access to health services, public awareness, and socio-economic conditions. In
particular, areas with limited access to health services clearly exhibit a higher likelihood of
increased prevalence and mortality. These findings are particularly important for policymakers
and public health officials, as they can help identify vulnerable areas and allocate resources more
effectively. Investing in resilient and sustainable infrastructure has been proposed as a key
strategy to improve food security in communities. Effective transportation and distribution
networks during crises can help provide food to populations, thereby reducing hunger and
enhancing food security. Implementing these strategies can mitigate the negative impacts of
health crises and improve the quality of life at the local level.
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