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Abstract 

In the 202  fiscal year, the development of low power consumption of early 
warning system for flash floods and landslides in the highland had the following 
objectives: (1) design and install a pilot early warning system (EWS) in the highland 
starting from creating prototypes of technology until it becomes a product that can be 
used widely, (2) develop and apply IoT and AI technology to increase efficiency in 
alerting, and (3) increase the efficiency of the flood-landslide early warning system in 
slopes and hillside areas operated by the Department of Water Resources. This project 
was operated in two pilot areas, the Highland development project using royal project 
system, Khun Sathan, Santha Subdistrict, Na Noi District, Nan Province. Pilot Area 2: the 
Highland development project using royal project system, Bo Kluea, Dong Phaya 
Subdistrict, Bo Kluea District, Nan Province. 

The pilot early warning system for flash floods and landslides in the highland uses 
radar technology for rain measurement, which is a new instrument as an alternative for 
measuring rainfall. Combined with a tipping bucket type sensor and an optical rain sensor.
A solar panel and battery are the sources of the renewable energy used by these 
instruments. A PM2.5 and PM10 sensor is installed to provide support for air quality 
monitoring in these remote locations. Measured data are transmitted via wireless 
technology and sent to a cloud server. Data can be retrieved and displayed on 
smartphones and computers, e.g., rainfall, atmospheric temperature and humidity, and 
soil moisture. An IP camera is incorporated into this pitot equipment to record pictures and 
videos. The camera is capable of remote control via a smartphone to monitor the operation. 

Measurement data from all types of sensors such as rainfall data, soil moisture, 
atmospheric humidity, atmospheric temperature, PM2.5, PM10, and images from recording 
cameras  is transmitted to the control module connected to the GSM mobile network. 
Data is sent to a cloud server, which can be displayed on mobile phones and computers 
in real time, and can also be viewed for up to 30 days. 

Testing the operation of the prototype warning station system, which is a test of 
the operation and data transmission of measuring devices, including rainfall data from 
radar, soil moisture, atmospheric humidity, PM2.5 and PM10 dust particles, and 
atmospheric temperature. Testing will begin after the prototype is installed and the 
display details are developed and improved from June 2024 to September 2025, a total 
of 15 months. The test results showed that the two prototypes installed at both 
locations were able to measure, transmit and issue warnings effectively. 


