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Objective: The undeniable acceleration of climate change and its widespread impacts on
human settlements over recent decades highlight the unprecedented urgency of addressing
this critical global issue. Climate change has emerged as one of the most significant
challenges of the 21st century, exerting profound and multidimensional effects not only on
natural ecosystems but also on the socio-economic and spatial dynamics of human
societies.

In this context, the present study seeks to examine the extensive impacts of climate change
on human settlements, with a particular focus on 84 villages located within a 5-kilometer
radius of Lake Urmia. Once recognized as one of the largest saltwater lakes in the world,
Lake Urmia has undergone severe environmental transformations in recent decades,
primarily due to climatic fluctuations and unsustainable human interventions. The
desiccation of the lake has triggered a chain reaction of environmental, social, and
economic consequences, critically affecting the rural communities that have historically
relied on its resources for their subsistence and resilience.

The primary objective of this study is to develop and validate a comprehensive set of
criteria and indicators for measuring the multifaceted impacts of climate change on rural
settlements. By addressing both the broader implications of climate variability and the
specific effects of Lake Urmia’s drying, this research aims to construct a robust analytical
framework capable of capturing the intricate dynamics of these transformations.

Method: The data collection method in this study is the library method. The combined
factor analysis and network analysis (F’ANP) method was used to analyze the data. First,
the data were standardized in factor analysis, and the factors affecting the villages around
Lake Urmia were identified for 2006 (six factors) and 2016 (four factors). Then, the
Analytic Network Process (ANP) was used to weight each factor and determine their
importance.

Results: The findings indicate that, after scoring the villages, it was determined that in
2006 and 2016, respectively, 13 and 12 villages were in an unfavorable state, 37 and 41
villages were in a relatively unfavorable state, 22 and 23 villages were in an average state,
10 and 6 villages were in a relatively favorable state, and 2 villages—namely Qolenji and
Til—were in a completely favorable state.

Conclusions: The results of this study indicate that Lake Urmia has been significantly and
adversely impacted by climate change, resulting in a range of environmental and
socio-economic challenges for the surrounding region. A comparative analysis reveals that
the number of villages experiencing a high degree of vulnerability to climate change
increased notably in 2016 compared with 2006.

Cite this article: Mahmoudi, E., Khalili, A. (2025). Analysis of the effects of climate change on rural settlements around
Lake Urmia- using F’ANP model; case study: 84 villages within a 5-kilometer radius of Lake Urmia. Housing and Rural
Environment, 44(192), 49-66. https://doi.org/10.22034/44.192.49

This article is an excerpt from the first author’s Master’s thesis, titled “Analysis of Climate Change Impacts on Human
Settlement Systems on a Regional Scale (Case Study: Rural Settlements Around Lake Urmia),” which was defended at
Iran University of Science and Technology under the guidance of the second author.

m © Author(s) retain the copyright.

Publisher: Natural Disasters Research Institute (NDRI).

DOI: https://doi.org/10.22034/44.192.49



mailto:Mahmoudie40@gmail.com
mailto:akhalili@iust.ac.ir
https://orcid.org/0000-0000-0000-0000
http://dx.doi.org/https://doi.org/10.22034/44.192.49
http://jhre.ir/article-1-2583-fa.html

[ Downloaded from jhre.ir on 2026-06-07 ]

[ DOI: https://doi.org/10.22034/44.192.49 ]

Housing and Rural Environment, VVolume 44, Issue 192, 2025 16

Introduction
Climate change has severely affected many water bodies globally, including Lake Urmia in

Iran, which has lost over 90 percent of its water in the past 25 years due to drought and
mismanagement. This environmental crisis has caused significant damage to the rural
communities within a 5-kilometer radius of the lake, whose livelihoods depend on agriculture
and livestock. The study identifies the key factors affecting these settlements and assesses the
environmental, economic, social, and physical impacts of the lake’s desiccation. The aim of
this research is to identify criteria and indicators for assessing the effects of environmental
changes on rural settlements in general and, specifically, to measure the physical, economic,
social, and environmental impacts of the drying of Lake Urmia on the surrounding rural

communities.

Method
The data collection method in this study is based on a literature review. To gather the

necessary data, various sources, including the National Statistics Center, the Agricultural
Jihad Organization, and Geographic Information System (GIS) data, were utilized in order to
access relevant statistics, detailed village information, and satellite images from Google Earth.
For this research, specific criteria to evaluate the physical, economic, social, and
environmental impacts of the lake’s desiccation were first identified using content analysis
(Guler Matrix). Then, the F’ANP method, combining factor analysis and the Analytic
Network Process, was employed to analyze and measure these effects using SPSS and Super

Decisions software.

Results
After the factor analysis was conducted and the key factors affecting the villages around Lake

Urmia in 2006 (six factors) and 2016 (four factors) were identified, a comparison of these
factors was made. While economic and social activities had the greatest impact in 2006, by
2016, the priorities had shifted towards infrastructure and population changes. After the
changes in the ranking and relative importance of the indicators were analyzed, the top five
indicators from each year were ranked and compared. The quantitative data were then
analyzed and spatially visualized using GIS software to enhance the understanding of the
vulnerability of rural settlements around Lake Urmia to climate change. To achieve this, the
six factors from 2006 and the four factors from 2016 were overlaid, resulting in two final
maps that clearly depict the villages’ susceptibility to climate change. Finally, the villages
were categorized into five levels of vulnerability (very high, high, medium, low, and very

low), and the percentage of villages in each category was determined.
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Conclusions
Human settlements, as centers of community development, are crucial, but climate change has

significantly impacted them, especially in sensitive areas like water basins. The drying of
Lake Urmia, driven by climate change and reduced water resources, has severely affected
surrounding villages, altering their physical, environmental, economic, and social conditions.
This study analyzed 96 general indicators of climate change impact, narrowing them down to
24 specific ones relevant to the case study. Key indicators in 2006 included housing units and
household numbers, while, in 2016, literacy rates and household counts were more prominent.
Despite these changes, household numbers remained a critical factor in both years. The study
highlights that addressing climate change impacts requires a comprehensive approach,

considering all relevant indicators.
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