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15 May 2025 To achieve this goal, various datasets were used, including village population, elevation, slope,
g‘,‘\;’;'ri?fgoggl'”e: aspect, precipitation, temperature, and distance from faults and rivers. Spatial data were processed
using Geographic Information Systems (GIS), and multiple environmental and spatial layers were
generated. Subsequently, spatial statistical techniques such as Moran's |, Getis-Ord Gi*, hot and
cold spot clustering, and nearest neighbor analysis were applied to evaluate population distribution
patterns.
The findings indicate that the spatial distribution of the rural population in Shiraz County is
clustered and deviates significantly from a random distribution. It was also found that elevation,
slope, and flat plains-alongside climatic factors such as temperature and precipitation-have a
Keywords: significant influence on shaping these patterns. Furthermore, the presence of meaningful clusters
Spatial pattern, in specific areas reveals an unequal distribution of infrastructure and services, leading to
Villages, population concentration in well-equipped zones and depopulation in less-developed areas. These
C'L_’Steringv results can provide a solid foundation for spatial planning and sustainable rural development in
Shiraz county. Shiraz County.
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1. Introduction

Actions that influence the location and establishment of economic and social activities are organized through
spatial planning. Spatial planning aims to impact spatial development broadly, particularly the evident
contradictions in public policies that lead to instability. Shiraz County, as one of the significant areas in Fars
Province, has witnessed various demographic and spatial changes in its villages over recent decades.
Environmental and spatial factors such as topography, access to water resources, proximity to urban
infrastructure, and land use changes significantly influence the demographic patterns of these villages. Recent
trends, including the increase in villa and garden city constructions by urban residents alongside environmental
issues such as declining water resources, have led to substantial changes in settlement patterns and population
growth in the villages of this county. Given the uneven distribution of rural population in Shiraz County, spatial
analysis can help identify patterns of population clustering or dispersion, highlighting areas that require further
development or attention.
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2. Materials and Methods

This study examines the environmental and spatial factors affecting the demographic patterns of villages in
Shiraz County using various datasets, including village populations, elevation, slope, geographical orientation,
rainfall, temperature, and distances from faults and rivers. Initially, spatial data were processed using
Geographic Information Systems (GIS) to produce various environmental and spatial layers. Then, spatial
statistical techniques, including the Moran Index, General G Index, Mean Nearest Neighbor, and distance-
based spatial autocorrelation, were applied to analyze the data. To investigate the local relationships between
environmental factors and population more precisely, the Geographically Weighted Regression (GWR) method
was used, allowing for the local analysis of the impact of factors such as elevation, slope, rainfall, and distance
from faults on village populations. The results of these analyses assisted in identifying specific patterns of
population dispersion and clarified the role of environmental and spatial factors in shaping these patterns.

3. Results and Discussion

The majority of the rural population in Shiraz is located within an elevation range of 1500 to 1700 meters,
accounting for about 51% of the rural population. Additionally, 64% of the rural population resides on slopes
of 0 to 2 degrees, which encompasses the plains of Shiraz, while 26% live on slopes of 2 to 7 degrees and the
remaining 10% on slopes above 7 degrees. Approximately 20% of the rural population is located in the
northern direction, 30% in the eastern direction, 34% in the southern direction, and 16% in the western
direction. The negative slope indicates that for each degree increase in average temperature, the rural
population decreases by an average of 279 people. A small regression line slope (9.43) indicates a weak
relationship between average rainfall and rural population. This implies that rainfall has little impact on the
rural population in these areas, and other factors, such as infrastructure, economic resources, and geography,
are more influential in determining population. About 8% of villages are located within fault zones,
predominantly in the eastern part of Shiraz County. Additionally, 22% of the villages are near flowing water,
especially in the eastern part of the Kohmare region, where the establishment of garden cities and villas has
significantly increased due to the presence of water resources. The value of 0.690907 in the Mean Nearest
Neighbor Index indicates that the nearest neighbor ratio is less than 1, suggesting that villages tend to cluster.
The Moran Index value of 0.236070 shows that the spatial data of villages in Shiraz County tend to cluster,
although this clustering is relatively moderate. The observed G value is about 2.56 standard deviations above
the random mean, and the z-score of approximately 2.56 indicates significant clustering at the 95% to 99%
level, suggesting that these clusters are not random. Spatial autocorrelation is very strong at close distances,
indicating highly significant and observable clustering. Points highlighted in red with a z-score above 2.58
represent statistically significant spatial clustering. As distance increases, the z-score decreases to about 10 at
30,000 meters, reflecting a reduction in spatial clustering strength with increasing distance.

4. Conclusion

The results indicate that the villages of Shiraz County exhibit specific geographical and spatial patterns
influenced by multiple factors. The majority of the population is concentrated in mid-elevation areas and low
slopes, while rainfall has minimal impact on population distribution, with factors such as infrastructure and
economic resources playing a more significant role. Furthermore, the presence of significant spatial clusters in
these areas, particularly near faults and water resources, indicates a tendency for villages to cluster and form
garden cities. The analysis of spatial autocorrelation reveals that clustering of villages is highly significant at
close distances, but this pattern diminishes with increasing distance. These findings could inform rural
development policies and planning strategies.
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