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Abstract

In the fiscal year 2022 (B.C. 2565), a research project on the loT network to improve
the efficiency of early warning system for flash floods and landslides in the watershed area
was funded. This project aims to: 1) apply the loT network technology for monitoring flash
floods and landslides in mountainous areas, 2) apply artificial intelligence (Al) for analyzing
early warning data, and 3) increase the efficiency of the early warning system in the risk
areas. During this fiscal year, the pilot systems were installed in 4 areas in Surat Thani
province: 1) Amphoe Wiang Sa, 2) Amphoe Khian Sa, 3) Amphoe Chai Buri, and 4) Amphoe
Tha Chana.

The basic concept of this project is to use new piezoelectric sensors technology for
rain measurement alongside the standard equipment, a tipping bucket. These two pieces
of technology are compared to investigate their compatibility. A solar panel and battery
technology provide a source of energy to the system. Rainfall data are transmitted
wirelessly and the data can be shown on multiple displays (responsive design), i.e., mobile
phones, computers, tablets. A CCTV is installed to record any event and is remotely
controlled, capable of real-time verification of the rainfall event. Data are recorded in a

cloud server. This prototype is used for rainfall and both rainfall and water level measurements.

Artificial intelligence (Al) is used to analyze and predict flashflood. The Al'is 2 levels
design. First-level Al is the analysis of rainfall data collected from the prototype and
provides a warning if the results fit the set criteria. Each prototype has its functional Al as a
stand-alone system. In the event that the prototype cannot send data, the Al will acquire

and analyze data from nearby EWS stations and is capable of issuing a warning.

Second-level Al is the analysis of data from the loT stations together with the
Department of Water Resources (DWR) EWS stations in the watershed. The data analysis is
based on sub-modules in the Al. The Al uses data from nearby stations to issue a warning
in the area with no loT or EWS stations. It will alert DWR’s personnel or village leaders. The

warning is based on DWR’s criteria.



