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Abstract: This paper presents a model for the rational placement of monitoring stations aimed at timely flood detection. The proposed approach optimizes the spatial distribution of sensors to ensure early warning, minimize response time, and enhance flood management strategies. Simulation results demonstrate the effectiveness of the model in detecting potential flood events, supporting decision-making, and reducing risks to human life and infrastructure. The study provides a technical framework for strategic deployment of monitoring systems in flood-prone areas.
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Floods rank among the most destructive natural disasters worldwide, causing significant human and economic losses [1,2]. Timely detection and monitoring are crucial for mitigating their impact [3]. This paper presents a model for the rational placement of monitoring posts, both stationary and mobile, aimed at timely flood detection. The methodology includes a systematic approach to constructing a surface that represents water level rise across a given territory. The proposed model allows for optimal resource allocation, ensuring early warnings and efficient response strategies [4,5]. Floods are among the most frequent and damaging natural disasters, affecting large populations and infrastructure [2,6]. Unlike other emergencies, floods are difficult to prevent, but timely detection can significantly reduce losses [3,7]. Effective monitoring allows authorities to implement rapid response measures, minimize human casualties, and reduce economic damage [3]. Therefore, developing models for rational placement of monitoring posts is a critical scientific and applied problem in emergency management [4,8].
Previous studies have addressed flood prediction and risk assessment; however, systematic models for optimal placement of monitoring posts remain underdeveloped [5,9]. Current research emphasizes the need for classification of floods by social and ecological impact, rational use of flood-prone areas, and systematic planning of preventive and emergency measures [1,6,8]. Climate change and urbanization of river valleys are expected to increase both the frequency and severity of floods, further highlighting the importance of this research [2,7].
Consider a river section R and the adjacent territory S0 subject to flooding. The goal is to determine the minimal number and optimal locations of monitoring posts: stationary posts FR,i, , i = 1,…, N' and mobile posts MR, j,  j = 1,…, N''. Monitoring posts should ensure that the reconstructed water level surface Wr'(x, y) approximates the true scenarios within a specified tolerance ε.
The model allows for rational distribution of monitoring posts in both stationary and mobile configurations. The resulting network provides sufficient spatial coverage to detect flood events promptly. By constructing the water level surface Wr' (x, y), authorities can anticipate flood progression and implement early warning strategies. The approach also enables adaptive deployment of mobile posts in high-risk areas, optimizing resource allocation and improving emergency response efficiency.
The main objective of this study is to determine the minimal number and optimal locations of monitoring posts to provide timely detection of floods. Both stationary and mobile posts are considered. The territory under observation includes areas suitable for placement as well as prohibited zones. Historical data and statistical scenarios of water level rise are used to evaluate the coverage and effectiveness of the proposed monitoring network [3,5,8].
The methodology involves forming an initial network of monitoring points, constructing a representation of water level distribution based on these points, and refining the network to ensure accurate coverage of the entire area [4,10]. This approach allows authorities to anticipate the progression of floods, implement early warning strategies, and deploy mobile monitoring posts adaptively to areas of highest risk [3,5].
The proposed model ensures that the distribution of monitoring posts is rational, cost-effective, and capable of timely flood detection [4,8]. By combining stationary and mobile posts and constructing a reliable representation of water level rise, emergency services can optimize their resources and improve response efficiency [1,2,5].
In conclusion, this study presents a comprehensive framework for the rational placement of monitoring posts for flood detection. It provides a method for planning monitoring networks, constructing water level surfaces, and optimizing resource allocation [3,4]. Future work will focus on incorporating real-time data and predictive models to further enhance early warning capabilities and disaster response effectiveness [7,10].
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