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Abstract

Traditional residential courtyard scenic areas constitute the primary component
of cultural landscapes. This study examines 136 “Shanxi Famous Courtyard
Residential Scenic Areas” in Shanxi Province, utilizing Google Earth and Baidu
Maps to determine coordinate-based basic geographic information. ArcGIS 10.3
spatial analysis methods are employed for visualization to analyze the spatial dis-
tribution patterns and influencing factors of Shanxi courtyard scenic areas. The
results indicate: The 136 courtyard scenic areas across 11 prefecture-level cities
in Shanxi Province demonstrate a relatively uniform overall spatial distribution.

Significant spatial variations exist among Shanxi courtyard scenic areas, form-
ing seven distinct density agglomeration centers and two density agglomeration
regions, with the overall distribution oriented along a northeast-southwest axis.

Municipal-level distribution is unbalanced, exhibiting concentration in periph-
eral areas anchored by Jinzhong and Jincheng. The elevation spatial pattern
reveals that 74.26% of courtyard scenic areas are situated at altitudes between
1500m and 2500m, with altitude macroscopically influencing the overall spatial
configuration of courtyard scenic areas.  The average distance of courtyard
scenic areas from rivers is 2.3km, displaying distribution characteristics that
follow river courses. The distribution of courtyard scenic areas demonstrates
an urban-oriented pattern, manifesting as a gradual decrease from center to
periphery.
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Abstract

Taking 136 courtyard scenic spots in Shanxi Province, China as the research
objects, this study used GIS spatial analysis to comprehensively analyze their
distribution patterns and influencing factors. The geometric center coordinates
of 136 courtyard scenic spots were collected to quantitatively analyze the spatial
distribution patterns of the compound scenic spots via nuclear density estima-
tion method, standard deviational ellipse, and spatial “hotspot analysis”method,
and qualitatively analyze the influencing factors of the distribution pattern. The
results indicated that the spatial distribution of the 136 scenic spots in 11 cities
in Shanxi Province is congregate, but there are obvious spatial differences in
the courtyard scenic spots because the distribution of the cities is uneven and
the altitude affects the overall spatial pattern of the scenic spots from a macro
perspective, which make the distribution of the compound scenic spots tend to
be developed along the river and relying on the city. All above will provide new
ideas for the future research on the pattern of famous scenic spots in Shanxi
Province, which will be better for reasonably developing the residential scenic
spots of Shanxi in the space layout, and scientifically promote the upgrading
and transformation of the tourism industry of Shanxi in the future.

Keywords: Shanxi Province; courtyard scenic spot; spatial distribution char-
acteristics

1.2 Data Sources and Research Methods

This study utilized Google Earth imagery as the primary data source for iden-
tifying courtyard scenic spots. ArcGIS 10.3 software was employed for spatial
data processing and analysis. The research methodology comprised three main
components:

1. Data Collection: The geographic coordinates of 136 courtyard scenic
spots were extracted from Google Earth imagery covering Shanxi Province.
These scenic spots are distributed across 11 prefecture-level cities within
the province.

2. Spatial Analysis Techniques: The study applied three quantitative
methods for pattern analysis:
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e Kernel Density Estimation: This method was used to identify
spatial clustering patterns of the scenic spots.

e Standard Deviational Ellipse: This technique characterized the
directional trend and dispersion of the spatial distribution.

e Getis-Ord Gi* Hotspot Analysis: This approach identified sta-
tistically significant spatial clusters of high and low values. The Gi*
statistic was calculated for each feature, with positive Z-scores in-
dicating hotspot clusters and negative Z-scores indicating coldspot
clusters.

3. Elevation Differentiation Analysis: Based on topographic data with
1500m-2500m elevation ranges, the study examined how altitude influ-
ences the spatial distribution of courtyard scenic spots. The average near-
est neighbor distance was calculated as 2.3 km, with standard deviation
analysis revealing distinct elevation-based clustering patterns.

The spatial distribution was analyzed at multiple scales, with particular atten-
tion to clustering within 2 km, 12 km, and other distance thresholds. Moran’
s I statistic was used to measure spatial autocorrelation, revealing significant
positive spatial correlation among the distribution patterns.

2.2 Spatial Distribution Characteristics

The analysis revealed that the 136 courtyard scenic spots exhibit a concentrated
distribution pattern across Shanxi Province, though significant spatial variations
exist among the 11 cities. The uneven distribution of cities themselves, combined
with topographic factors, creates a macro-level spatial pattern where scenic
spots tend to develop along river systems and in proximity to urban centers.

The kernel density analysis identified multiple high-density clusters, with
the most significant concentrations occurring in areas where elevation ranges
between 1500m and 2500m. The standard deviational ellipse analysis showed
a northwest-southeast orientation of the overall distribution, reflecting the
province’ s topographic and hydrologic characteristics.

2.4 Elevation Differentiation Patterns

Elevation emerged as a critical factor influencing the spatial distribution of
courtyard scenic spots. The analysis identified distinct elevation-based patterns:

1. Low Elevation Zones (500-1000m): These areas contained the highest
concentration of scenic spots, with 74.26% of all spots located below 1500m
elevation. Within this zone, 101 scenic spots were identified, representing
the primary development belt.
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2. Mid Elevation Zones (1500-2500m): This range contained a sec-
ondary concentration of scenic spots, with distribution patterns showing
moderate clustering.

3. High Elevation Zones (>2500m): Very few scenic spots were found
above 2500m, indicating clear elevation constraints on tourism develop-
ment.

The average elevation of scenic spots was 1710m, with a standard deviation of
361m. The maximum elevation reached 2857m, while the minimum was 836.34m.
These statistics demonstrate that courtyard tourism development in Shanxi is
predominantly concentrated in mid-to-low elevation areas.

2.6 Spatial Autocorrelation Analysis

Using Moran’ s I statistic, the study detected significant positive spatial auto-
correlation in the distribution of courtyard scenic spots. The analysis revealed
that scenic spots tend to cluster spatially rather than distribute randomly, with
high-value clusters (hotspots) identified in specific geographic regions.

The hotspot analysis based on Getis-Ord Gi* statistics identified several signif-
icant spatial clusters at various distance thresholds (6km, 12km, 18km, 24km,
30km, and 36km). The most pronounced clustering occurred at the 12km
scale, where 78.67% of scenic spots formed statistically significant hotspots.
This multi-scale approach confirmed that spatial clustering patterns are scale-
dependent, with optimal detection occurring at intermediate distances.

The results indicate that the distribution of courtyard scenic spots is not random
but follows clear spatial logic related to topography, hydrology, and urban devel-
opment patterns. This clustering tendency suggests that tourism development
policies should consider spatial synergies and regional coordination.
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