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Abstract

The project on the development of a prototype for a low-powered early warning
system on flash flood and land slide in headwater area aims to (1) design and install a pilot
early warning station in a highland development project, (2) develop a low-power early
warning station, and (3) enhance the societal resilience to prepare for flash flood and land
slide disaster. In the fiscal year of 2564 (B.C.), three pilots prototypes were installed at 3
sites: Moo 6, Bann Tong Chaleanraj, Tombol Mae Jarim, Amphor Mae Jarim, Nan; Moo 5,
Bann Ton Tong, Tumbol Ping Luang, Amphor Na Mearn, Nan; and Moo 3, Bann Pi Lok,
Tumbol Huay Ka Yeang, Amphor Thong Phapum, Kanchanaburi, located in the highland
development project. Activities during the third six-month according to the approved
budget conditions of science, research, and innovation budget approval for the 2021 (2564
B.E.) fiscal year, No. FFB640008, are the following.

Two types of the prototype were developed. The first prototype used a 2-inches
galvanized pole fixed in the ground with a cement base. The second prototype was
installed on top of a reinforce-steel concreate tank, with 2-m height pole capable to carry
20 kg weight. Both prototypes were equipped with (1) smart sensors for rain measurement
(Piezoelectric sensor/Tipping Bucket Rain Gauge), (2) soil moisture sensor, (3) PM, 5 sensor,
(4) CCTV, (5) control box with micro-controller, electronic devices, and lithium battery, (6)
monocrystalline solar panels (1 or 2 panels). The results showed that all the prototypes
worked well. They operated with solar power efficiently for continuous measurement. The

loT data communication module transmitted data to the cloud platform regularly.

The IoT platform was developed in a cloud with a fixed IP address (203.150.199.205).
The platform supports all web browsers as a web application with a responsive design. The
Al was designed to send out warnings via a mobile application based on the rainfall amount
measured from the loT network. The threshold warnings were set for 3 levels: 60 mm of
rainfall for observing the possible warning, 70 mm for warning of possible evacuation, and
80 mm for immediate evacuation. The notification is sent as a push notification, similar to
an SMS message in mobile phone, but the push notification will display the warning

message on screen of the Android or iOS as the event unfolds.



