Wireless sensor network for monitoring and early warning system of landslides
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Abstract
Landslides induced by heavy rainfall cause significant damages to civil infrastructure. A lot of methods and technologies have been proposed to detect the landslides and slope movements. There have been increasing interests in developing and landslide monitoring systems to observe movements using sensors installed on the slope. Wireless sensor networks (WSN) are a promising new in-situ measurement technology for large areas. This study describes the wireless sensor network system for landslide detection and early warning system at regional scale that is able to check the landslide condition real-time in the Internet environment with monitoring data in connection with the field installed system. The system consist of a base station, nodes and sensors. Nodes are installed in a landslide hazard area to acquire data through sensors. The acquired data is transmits the base station. The base station collects data from each node and provides it to the Internet server. The sensors for detecting landslide are equipped with a tensio meter, soil moisture sensor, inclinometer, and rainfall gauge. In order to confirm the applicability, WSN was applied to actual mountain area in Seoul, Korea. As a result, the change of water content and matric suction due to rainfall could be measured at the watershed scale, and the most dangerous areas could be selected. The measurement data can be used as a landslide early warning system. It can also be used as initial input values or verification data of landslide analysis.
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Figure 1 over view of the wireless sensor network system for landslide detection.
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