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Abstract. 
 Unmanned Aerial Vehicles (UAVs) are turned out to be more prevalent in disaster management for 
search and rescue missions, environmental monitoring, and damage assessment. However, one of the 
biggest issues in such missions is to possess an efficient communication network, particularly where 
there is no conventional infrastructure. Low power but long range properties are associated with 
LoRa technology that essentially facilitates good UAV communications but at the expense of low 
data rate and non-scalability. This article suggests a hybrid communication system consisting of a 
Multi-UAV LoRa Mesh Network (FANET) and ad-hoc LoRaWAN infrastructure emplaced by UAVs 
to mitigate these challenges. In the proposed system here, a group of UAVs form a self-healing 
LoRa-based mesh network to communicate and share data over extensive coverage areas, while 
individual UAVs act as temporary aerial LoRaWAN gateways, consolidating and relaying data to 
ground stations. This architecture provides more resilient, energy-efficient, and adaptive 
communication among UAVs, as well as enhanced data gathering through ground sensors. Such 
attributes are the result of dual-layer integration, which resolves the limitations of standalone LoRa or 
LoRaWAN systems while allowing for persistent use in challenging, infrastructure-limited 
environments. The technology holds a lot of promise for real-time disaster situations that call for 
adaptability and communications reliability. 
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