Here’s a Quantum variational optimization scheme explaining how quantum computing solves BioD loss.
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Fig. 1. Visualization of results in the form of 3D graphs of populations u and v .
Fig. 2. Quantum variational optimization scheme.
The first qubit ( q _ 0 ) passes through the Hadamard gate, designated H . It interacts with qubit q _ 1 through the X gate (CNOT gate), which performs a controlled NOT operation. The H gate and X gate are the basic elements of a quantum circuit, used to prepare states and interact between qubits. The second qubit ( q _ 1 ) undergoes a rotation operation ( Ry gate) with a parameter of 0.10911. Interacts with qubit q _ 0 through gate X . Both qubits undergo measurement ( M ), which leads to quantum superposition of states and quantum interaction. The measurement results are stored in the classical register (classical bits) c, which has two bits (c: 2). The measurement results are stored in the classical register (classical bits) c, which has two bits (c: 2). A quantum circuit is a key tool in quantum computing, allowing the preparation, interaction and measurement of quantum states. In this case, the quantum circuit demonstrates the interaction and correlation between two qubits [16].
The proposed mathematical model, based on the principles of cross-diffusion to describe the dynamics of forest ecosystems, represents an innovative approach to studying the interaction of different plant species in a forest environment. In this section, we discuss key aspects of the work, its potential applications, as well as limitations and directions for future research. The model successfully integrates the principles of cross-diffusion while taking into account parameters that influence ecosystem dynamics. This allows a more complete description of complex processes in forests, taking into account the interaction of plants and external factors. The use of numerical methods such as the finite difference method provides efficient numerical solution of differential equations, which is an important step in understanding the dynamics of a system. The research aims to use quantum-inspired optimization techniques to refine model parameters. This provides new insights into the use of quantum computing in environmental research. Quantum variational optimization makes it possible to improve the accuracy of model parameters, which can be a key factor in increasing the reliability of the results [17].
3D graphs representing the spatial distribution of plant populations enrich the visual experience of the results. This is useful for intuitively understanding how changes in parameters affect forest ecosystems. Limitations of the model may include simplified assumptions about interactions and the omission of certain factors such as cli-mate change. Further research can be aimed at improving the accuracy of the model, taking into account more complex environmental influences, as well as adapting it to specific types of forests. The developed model can be used to predict changes in forests under the influence of various factors, such as climate change or economic activity. This can be useful in developing forest management strategies and maintaining their sustainability. The use of quantum methods opens up new prospects for optimizing parameters and more accurately reproducing the dynamics of natural systems [18-20].
4 Conclusion
This paper presented a mathematical model that describes the dynamics of forest ecosystems using the principles of cross-diffusion and numerical methods for solving differential equations. The model takes into account the interaction between different plant species, as well as the impact of external conditions on the ecosystem. One of the key contributions of the work is the integration of quantum-inspired optimization methods to refine model parameters. This represents a new approach to environmental research where quantum computing is used to improve the accuracy and efficiency of optimization. Visualizing the results in the form of 3D plots of the spatial distribution of plant populations at different time steps enriches the understanding of the dynamics of forest ecosystems. An important direction for future research is to adapt the model to specific forest types and take into account more complex interaction factors. The results obtained and the developed model provide important tools for a deeper understanding of the dynamics of forest ecosystems and their response to various impacts. This can be useful in developing strategies for sustainable forest management and predicting long-term changes in the natural environment.
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