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Application of wireless communication technology in
remote environment monitoring system
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Abstract

Leveraging its long-range transmission, low power consumption, cost-effectiveness, and strong penetration capabilities, LoRa (Low-
Rate Area Network) technology has become a pivotal solution for remote environmental monitoring systems. This paper explores
practical applications of LoRa in environmental monitoring, analyzing its suitability for urban environments, agricultural ecosystems,
and industrial scenarios. It discusses the technological significance, current development status, and optimization strategies of
LoRa. Through integrated design logic across the perception layer, transmission layer, and platform layer, supported by domestic
and international case studies, the paper demonstrates LoRa’s stability and efficiency in monitoring complex terrains and remote
areas. Research indicates that LoRa nodes can maintain 5-10 years of long battery life, with single gateways achieving 3-15 km
coverage and over 90% data transmission success rates. This effectively addresses limitations of traditional monitoring systems,
including inadequate coverage and high maintenance costs. Future integration with Al and 5G technologies will enable smarter and
more precise remote environmental monitoring, providing robust technical support for ecological conservation and environmental
governance.
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