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Abstract

This project is the development of a system for monitoring and warning of flash floods.
Because in remote areas where internet signals cannot reach, most locations are situated in
deep forests or in valleys with poor signal, and are risk areas for natural disasters such as flash
floods or landslides, warnings are often delayed and not timely. This project is carried out with
a focus on solving the problem of delayed warnings or lack of communication in rural areas.
The system is designed to operate self-sufficiently using solar energy and to use a low-power
LoRa communication network between multiple field nodes and a gateway near the

community.

This project consists of four main nodes: Node 1 (upstream) is equipped with a rainfall
sensor and a soil moisture sensor to assess soil saturation. Node 2 uses a water level sensor to
detect whether the change in water level is fast or slow; if it detects that the water level
increases significantly in a short time, it will indicate “rapid water rise”. Node 3 (midstream) uses
a water velocity sensor together with a turbidity sensor to reflect strong flow and sediment.
Node 4 (near the community) measures water level and acts as the gateway that aggregates
data for display on a screen. The field system architecture uses the Seeed Wio-E5 MCU (which
has LoRa integrated) at Nodes 1-3, while the gateway node N4 uses an ESP32 together with a
LoRa module to process and display the data. The expected outcome is a prototype system
that is easy to install, durable under field environmental conditions, and capable of displaying
risk-factor information in quasi real time, which will help improve the effectiveness of early
warning and reduce impacts on the lives and property of the community, even in situations

where there is no terrestrial communication network.



