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Methodology for a simulation-driven optimization of sensor locations in WSNs

Conclusions

• Optimization framework that includes the best wildfire dynamics information available.

• The methodology allows for a trade-off analysis to support decision-making across different priority areas. E.g.
for the same costs and high WII protection (𝒄𝒄𝒘𝒘𝒘𝒘𝒘𝒘 = 𝟎𝟎.𝟗𝟗) compared to no protection (𝒄𝒄𝒘𝒘𝒘𝒘𝒘𝒘 = 𝟎𝟎.𝟓𝟓), the size of
75% fires is reduced by half, while the size of fires in the forest only experience a ¼ increase in size.
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Fire perimeter triggers the sensors
(Gómez-González et al., 2024) 

Burnt area (BA) is the wildfire
attribute optimized
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Detection (30 ha)

Distribution
of detected
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Importance of a detection is weighted by the frequency of weather (𝝎𝝎𝒋𝒋), Ignition 
likelihood (𝝆𝝆𝒊𝒊) and WII-wildland importance (𝒄𝒄𝒘𝒘𝒘𝒘𝒘𝒘/ 𝒄𝒄𝑭𝑭)

(30 ha)

Pareto-front (optimal WSNs)

Trade-off detecting Fires as 𝑪𝑪𝒘𝒘𝒘𝒘𝒘𝒘 increases𝒄𝒄𝒘𝒘𝒘𝒘𝒘𝒘 = 𝟎𝟎.𝟏𝟏,𝟎𝟎.𝟓𝟓,𝟎𝟎.𝟗𝟗 ; 𝒄𝒄𝒘𝒘𝒘𝒘𝒘𝒘 + 𝒄𝒄𝑭𝑭 = 𝟏𝟏

Spatial distribution of sensors (200 sensors)

WII mapping Urban & Industrial land use
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Risk Mitigation of Wildfire-Driven NaTech Events with Optimally Localized Wireless Sensor Networks 
in the Wildland-Industrial Interface (WII) 

Higher WII 
importance

Case study: Town of Cocentaina (Alicante), 41 km2 90% Forest, 10% WII
Large presence of industry; Textile, Plastic and Rubber, Fabric
manufacturation, Food industry, Machine Engenieering…
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Multi-objective optimization (NSGA-II): min{f(s)}, s.t. g(s) > 0        .

High-risk fire weather scenarios Ignition likelihood Wildfire Simulator WII mapping
(Eulàlia Planas et al., 2023)

Optimal Wireless Sensor 
Network (WSN)
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Performance evaluation
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200 sensor 
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𝑪𝑪𝒘𝒘𝒘𝒘𝒘𝒘 = 𝟎𝟎.𝟏𝟏 𝑪𝑪𝒘𝒘𝒘𝒘𝒘𝒘 = 𝟎𝟎.𝟗𝟗

Objectives definition
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