Accurate landslide inventory generating from Formosat-2 high-spatial-resolution remote sensing imagery using the expert system: II. the case of Tseng-Wen Reservoir catchment area (Taiwan)
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Abstract

Intensified by global warming, the extreme weather events are becoming more frequent and severe around the world. The apparent change of weather pattern in Taiwan is the longer season of  drought, the less frequency of drizzle, yet the higher precipitation brought by severe storms. Taiwan is located in the Circum-Pacific seismic belt with the sub-tropical monsoon climate. The high mountains, broken terrain and frequent earthquakes, together with the heavy rainfall during the rainy and typhoon seasons, causes more and more geohazards of landslides and debris flow in Taiwan area. Since the slump material might be flushed into the reservoir after a heavy storm, any landslide in the catchment area is basically a potential threat to the water quality and the lifespan of a reservoir. It is therefore necessary to monitor the spatiotemporal variation of landslides in the reservoir catchment areas.
The traditional approach for monitoring reservoir catchment areas relies on patrolmen to keep watch over certain regions with accessible routes. Such an approach, however, provides very limited information in spatial coverage, since most of the catchment areas are usually inaccessible. Formosat-2 is the first satellite with a high-spatial-resolution sensor (2m in panchromatic and 8m in multispectral) placed in a daily revisit orbit. Even taking the factors of cloud cover and imaging frequency into consideration, Formosat-2 is still able to provide a clear image of the entire study area every few weeks. Therefore, to overcome the limitations of spatial coverage and temporal resolution, we make use of the remote sensing images taken by Formosat-2.
This study focuses on the catchment area of the largest reservoir in Taiwan, Tseng-Wen Reservoir. All cloudless images of the study area taken before the raining season (between January and July) every year (2005 - 2010) are selected and processed, using the Formosat-2 automatic image processing system (Liu 2006). The landslide inventory is then generated by analyzing the yearly-composite images using the expert system described in Liu et al. (2010). Our earlier work on investigating the spatiotemporal variation of water qualities in Tseng-Wen Reservoir suggested that the ever-increasing extreme weather events have brought the reservoir more water to ameliorate the problem of eutrophication, yet they have also triggered more landslides in the catchment area to raise a new problem of suspended sediment. Consequently, the water quality is still getting deteriorated. In some cases, the sizes of resuspended sediments are too small to settle down in a few days and the water supply has to be cut off for more than a week. The inventory generated from this research reveals the spatiotemporal variation of landslides in Tseng-Wen Reservoir catchment areas from 2005 to 2010. The results confirm the major source of suspended sediments in Tseng-Wen Reservoir is the landslides in catchment areas. Furthermore, several sites with high susceptibility of landslide are also identified from this inventory. From the point of management view, these sites should be treated with the highest priority to prevent the sudden deterioration of water quality after a storm.
