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DESCRIPTION

The spatial arrangement of trees within forests is a key 
determinant of ecological stability, with varying patterns 
influencing biodiversity and resilience. The study shows natural 
forests with random tree distributions exhibit higher biodiversity 
and enhanced resistance to disturbances such as pests and 
diseases. These forests have a greater capacity to recover from such 
disturbances. In contrast, artificial forests with uniform or 
clustered tree patterns generally show lower biodiversity and are 
more vulnerable to similar disturbances, making recovery more 
challenging once issues arise. To foster the healthy and sustainable 
development of the forestry industry and to safeguard biological 
diversity, it is crucial to preserve the random spatial patterns of 
natural forests during forest management practices. Additionally, 
transforming the spatial patterns of artificial forests towards 
randomness can enhance their ecological stability.

Given the importance of accurately determining forest spatial 
patterns, research into methods for this purpose has become 
increasingly significant. This study uses uniformity theory to propose 
definitions and related concepts, such as included exclusive sphere, 
included exclusive body, included random pattern, and included 
uniformity. By applying these definitions and mathematical 
methods, it has been shown that the uniformity of inclusion 
asymptotically adheres to a specific equation. This relationship 
between the included uniformity  and the number of trees in a 
sample plot has been quantified, leading to the development of a 
formula for determining tree spatial patterns. Rigorous reasoning 
and case studies have validated the effectiveness of this method in 
accurately assessing forest spatial patterns.

Applications of forest spatial patterns

Forest management practices: Implementing the findings on 
tree spatial patterns can guide forest managers in designing and 
maintaining forest layouts that enhance ecological stability. 
By promoting random tree distributions in both natural 
and artificial forests, forest management can improve 
biodiversity and resilience against pests and diseases.

Conservation strategies: Conservationists can use the developed 
formula for determining spatial patterns to identify and prioritize 
areas requiring intervention. This can help in preserving natural 
forests' random patterns and in transitioning artificial forests 
towards more biodiverse and stable configurations.

Reforestation projects: During reforestation efforts, applying the 
principles of random spatial distribution can enhance the 
ecological benefits of newly planted forests. Ensuring that new 
forests mimic natural spatial patterns can improve their resilience 
and support a more diverse array of species.

Forest health monitoring: Forest health assessments can 
incorporate spatial pattern analysis to detect early signs of 
ecological imbalance. By regularly evaluating the spatial patterns 
of trees, forest health professionals can identify areas at risk and 
take proactive measures to address potential issues.

Urban forestry: In urban forestry, understanding and 
applying spatial pattern principles can lead to the development 
of urban green spaces that provide better ecological and aesthetic 
benefits. Random tree arrangements can enhance 
biodiversity and contribute to more resilient urban ecosystems.

Ecological research: Researchers studying forest ecosystems can 
use the mathematical methods and definitions proposed in this 
study to analyze and compare different forest patterns. This 
can lead to deeper insights into how tree spatial arrangements 
affect ecological processes and forest dynamics.

Biodiversity enhancement: Forest planners and land managers 
can apply the spatial pattern analysis to design forest landscapes 
that maximize biodiversity. By promoting random patterns, 
they can create habitats that support a wide range of flora and 
fauna.

CONCLUSION
The proposed method has been rigorously tested and validated 
through mathematical reasoning and case studies, proving its 
effectiveness in accurately assessing spatial patterns. The ability to 
quantify and interpret tree arrangements supports better 
decision-making in forest management and conservation 
strategies. By promoting the preservation of natural forest 
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understanding and managing forest ecosystems. It underscores 
the importance of integrating spatial pattern analysis into forest 
management and conservation efforts, ultimately fostering 
healthier, more resilient forests and enhancing our ability to 
address ecological challenges.
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patterns and guiding the transformation of artificial forests 
towards randomness, this approach contributes to the 
sustainable development of forestry practices. Overall, the 
method for determining tree spatial patterns based on 
uniformity theory represents a significant advancement in 
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