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Abstract: This paper proposed a new routing protocol to construct resilient tree LPWA networks. In Japan, there is
a need for a method to transmit information even during disasters. Thus, the authors developed a disaster prevention
network using LPWA communications technology, which has low-power consumption and wide-area coverage.
However, the previous routing protocol has poor communications efficiency and low route redundancy. Therefore,
the proposed routing protocol considers multiple uplink routes, depth, and radio wave strength. Simulation results
showed that the efficiency of communications improved. Furthermore, the number of recovery communications and
the recovery time were reduced by approximately 96% and 73%, respectively, in the event of a network failure.
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