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Introduction
Natural disasters and traumatic events often leave individuals vulnerable to 

various mental health challenges, including general distress and Posttraumatic 
Stress Disorder (PTSD). These adverse outcomes can significantly impact 
individuals' well-being and hinder their ability to cope and recover effectively. 
However, social support has been identified as a crucial factor in moderating 
the negative effects of such events on mental health. This article explores 
the role of social support in mitigating general distress and PTSD following a 
disaster, highlighting its significance and potential implications for interventions 
and policies [1].

Seed dispersal plays a crucial role in the regeneration and maintenance 
of forest ecosystems. In natural environments, various factors influence seed 
dispersal, including wind, water, animals, and gravity. Understanding and 
optimizing seed-tree selection for effective dispersal is vital for sustainable 
forest management. In recent years, advancements in computational 
techniques have enabled the integration of seed dispersal models with 
optimization algorithms to enhance seed-tree selection processes. Among 
these, the Multi-Objective Non-dominated Sorting Genetic Algorithm II (NSGA-
II) stands out for its effectiveness in solving complex optimization problems. 
This article explores the application of the NSGA-II algorithm in optimizing seed-
tree selection to achieve the best outcomes in forest management practices. 
Before delving into the optimization aspect, it's essential to understand the 
dynamics of seed dispersal [2]. 

Description 
Seed dispersal models simulate the movement of seeds from parent 

trees to potential regeneration sites, considering factors such as seed 
release mechanisms, dispersal vectors, and environmental conditions. These 
models help predict seed distribution patterns across landscapes and identify 
suitable sites for tree establishment. By integrating ecological principles with 
computational models, researchers can simulate various dispersal scenarios 
and assess their implications for forest dynamics. The NSGA-II algorithm is a 
popular evolutionary optimization technique inspired by natural selection and 
genetic principles. It is particularly well-suited for multi-objective optimization 
problems where multiple conflicting objectives need to be optimized 
simultaneously. In the context of seed-tree selection, NSGA-II can efficiently 
explore the trade-offs between different objectives, such as maximizing seed 
dispersal range, promoting genetic diversity, and minimizing fragmentation [3].

The seed dispersal model is integrated with the NSGA-II algorithm to create 
a hybrid optimization framework. The algorithm explores the solution space to 
identify a set of Pareto-optimal solutions, where no solution is superior to others 

in all objectives. The Pareto front represents the trade-off between different 
objectives, showcasing the best compromises achievable. Decision-makers 
can then select a solution from the Pareto front based on their preferences 
and management goals. NSGA-II efficiently explores the solution space and 
identifies a diverse set of optimal solutions, allowing managers to consider 
multiple trade-offs simultaneously. Optimized seed-tree selection promotes 
the long-term sustainability of forest ecosystems by ensuring adequate seed 
dispersal, genetic diversity, and ecological resilience. The flexibility of NSGA-
II allows for adaptive management strategies, where seed-tree selection can 
be continuously refined based on changing environmental conditions and 
management priorities [4-6].

Conclusion 
The integration of seed dispersal models with the multi-objective NSGA-

II algorithm offers a powerful approach to optimizing seed-tree selection in 
forest management. By considering multiple objectives simultaneously, 
this approach enables managers to make informed decisions that balance 
ecological conservation with economic and social considerations. As 
technology continues to advance, further refinements and applications of this 
methodology hold promise for enhancing the resilience and sustainability of 
forest ecosystems worldwide.
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