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Rural migration is one of the most pressing challenges for sustainable rural
development in Iran, with consequences such as village depopulation, declining
agricultural production, and the weakening of rural identity and social cohesion.
In Kerman Province, due to its vast geography and climatic diversity, this
phenomenon has become particularly pronounced, resulting in an unbalanced
spatial distribution of population across villages. While some areas experience
high population density, others suffer from severe depopulation. The main
objective of this study is to examine the spatial distribution of cumulative
population growth patterns in sustainable villages of Kerman Province, adopting
a land-use planning approach and comparing different climatic regions. The
research method is descriptive—analytical. Population data from sustainable
villages in Kerman Province during the period 19962016 (1375-1395 in the
Iranian calendar) were collected and analyzed. Using growth calculations and
the Selianinov climatic classification, cumulative population growth maps were
extracted for various climatic zones. The findings indicate that villagers in humid
and semi-humid regions have been more vulnerable to the droughts of the past
two decades. Moreover, the proximity of these areas to the provincial center has
facilitated migration during drought periods, with populations moving to the
cities of Kerman, Sirjan, and Rafsanjan. Consequently, villages in humid and
semi-humid regions have experienced lower population growth compared to
villages in hyper-arid and arid regions, which are located farther from the
provincial center and have managed to maintain a relatively more stable
population. The results emphasize the need for region-specific planning and
strengthening adaptive capacities to stabilize rural populations and support
sustainable development.
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The rapid pace of urbanization and the
continuous migration of villagers to urban
centers have emerged as critical challenges for
rural sustainability in Iran. This phenomenon is
particularly evident in Kerman province, one of
the largest provinces in the country, which is
characterized by vast geographical extent and
remarkable climatic diversity. The province
encompasses a wide range of rural settlements,
each shaped by unique environmental, cultural,
and socio-economic dynamics. Sustainable
villages, as living repositories of cultural
heritage, identity, and traditional rural values,
play a pivotal role in ensuring balanced
development. They serve not only as centers of
agricultural production but also as custodians of
social cohesion and ecological stewardship.
However, the increasing depopulation of
villages due to migration has weakened their
resilience, reduced agricultural productivity,
and eroded rural identity. This has created an
urgent need to examine the spatial distribution
of population and cumulative growth patterns in
these settlements. Understanding these
dynamics is strategically important for land-use
planning, resource allocation, and the
formulation of policies that can safeguard rural
sustainability. Despite numerous studies on
population distribution, rural development, and
land improvement, significant research gaps
remain in analyzing cumulative population
growth patterns of sustainable villages across
different climatic regions of Kerman province.
Addressing these gaps is essential for designing
effective strategies that integrate economic,
social, and environmental dimensions of rural
development.

This research employs a descriptive-analytical
approach to investigate the spatial distribution
of cumulative population growth patterns in
sustainable villages of Kerman province. The
study relies on population data collected during
the period 1375-1395 (1996-2016), which
provides a two-decade perspective on
demographic changes. Descriptive methods
were used to collect, organize, and interpret
data, while analytical techniques were applied

to explain the underlying causes and processes
shaping population dynamics.

The Selianinov climatic classification was
adopted to categorize the province into distinct
climatic zones, ranging from dry and semi-arid
to humid and semi-humid regions. This
classification allowed for a comparative
analysis of population growth patterns across
diverse environmental contexts. Using growth
calculations, cumulative population growth
maps were generated for each climatic zone.
The land planning approach was then applied to
interpret these patterns, focusing on how spatial
distribution can be directed and organized to
balance economic, social, and environmental
needs. This methodological framework
provides a systematic lens through which to
understand the interplay between climate,
migration, and rural sustainability.

The findings reveal profound demographic
shifts in Kerman’s rural landscape. In 1375, out
of the total listed wvillages, 8,378 were
uninhabited, leaving only 5,937 populated
settlements. By 2015, the number of villages
had increased to 11,756, with a total population
of 812,055. However, 7,921 of these villages
were uninhabited, and only 3,835 had residents.
This indicates a significant trend of rural
depopulation, with many villages becoming
deserted over time. Notably, five large villages
with populations exceeding 5,000 accounted
for 31,779 people, representing 44.3% of the
rural population, highlighting the concentration
of population in a few large settlements.
Spatial analysis further demonstrated that in the
dry zone, 56.21% of villages experienced a
population growth rate between 0-24%.
Villages across dry, semi-arid, semi-humid, and
extreme semi-arid, humid, and medium semi-
arid, and mild semi-arid regions generally
exhibited growth rates ranging from 25-50%.
In the semi-humid zone, 164 villages (6.11%)
showed positive growth rates of 1-24%, while
in the humid zone, 81 villages (3.02%) recorded
similar growth rates. Although these humid and
semi-humid zones together cover less than 3%
of Kerman’s area, they host nearly 29.5% of the
population of sustainable villages, underscoring
their demographic significance despite limited
spatial coverage.
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Overall, 88% of Kerman province lies within
dry and semi-arid zones, which contain the
majority of villages and rural population.
Interestingly, both negative and positive growth
rates were most prevalent in the dry zone,
reflecting its dynamic demographic shifts. One
of the key reasons for higher cumulative growth
in dry and semi-arid regions compared to humid
zones is the greater adaptation of residents to
these climates. Communities in these regions
have historically developed coping
mechanisms to withstand harsh environmental
conditions, enabling them to maintain
population stability despite challenges.

In contrast, villages located in humid and semi-
humid areas, which are geographically closer to
the provincial center, have been more
vulnerable to droughts over the past two
decades. The proximity of these areas to urban
centers such as Kerman, Sirjan, and Rafsanjan
has facilitated migration during drought
periods, leading to lower population growth in
these villages. This pattern highlights the
complex interaction between  climatic
vulnerability and wurban proximity, where
environmental  stressors combined with
accessible migration pathways accelerate rural
depopulation.

Conclusion

This study underscores the uneven spatial
distribution of cumulative population growth
across climatic zones in Kerman province. Dry
and semi-arid regions dominate in terms of both
the number and population of villages, while

humid and semi-humid zones, despite their
small ~ geographical  extent, host a
disproportionately large share of sustainable
village populations. Migration patterns,
climatic adaptation, and proximity to urban
centers emerge as critical factors influencing
these dynamics.

The findings carry important implications for
rural development policy. Sustainable rural
development requires planning strategies that
are tailored to the specific strengths and
vulnerabilities of each climatic region. In dry
and semi-arid areas, policies should focus on
enhancing adaptive capacities and supporting
traditional livelihoods that have proven
resilient. In humid and semi-humid regions,
interventions must address vulnerability to
drought and mitigate migration pressures by
creating economic opportunities and improving
resource management.

Ultimately, stabilizing rural populations is
essential for  preserving  agricultural
productivity, maintaining rural identity, and
ensuring balanced regional development. By
integrating spatial analysis with land-use
planning, policymakers can design strategies
that harmonize economic, social, and
environmental needs, thereby  guiding
sustainable development at both regional and
local levels. This research contributes to filling
critical knowledge gaps in understanding
population dynamics in rural areas and provides
a foundation for improving land-use
approaches that support the vitality and
sustainability of villages in Kerman province.
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