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Research on Radar Satellite Images Assisted for Disaster Detection in
Forest Land
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Abstract

This project provides the information of radar images in terms of wavelength, spatial
resolution, transmittance, polarization, revisit time, images sources, and purchase prices to
facilitate the image processing and the feasibility in respond to different natural hazards
induced by typhoon and heavy rainfall. Through the above-mentioned characteristics in radar
images, the current project also attempts to build a series of processing methods and test their
availabilies for flood area, landslide dammed lake and potential landslide zone. And we
attempt to study the ability of multi-temporal radar images in detection of natural hazards
after the typhoon and heavy rainfall. We also attempt to establish an automated platform for
processing of radar images for quick response of governmental agency for detection of natural
hazards.

The range and location of flood area and landslide dammed lake could be determined by
calculating the difference of radar backscatter coefficients in the current project. In the
application, parallel polarization (HH or VV) would lead clearer consequence than cross
polarization (HV or VH). The range and location of landslide area could be determined by
Backscattering Coefficient Difference algorithm with Radar Vegetation Index (RVI) and the
analysis of HV polarimetric image as indexes in first stage. Among the detected landslide area,
there were 90% of correct-discerned area are larger than 0.06 km? and 90% of
wrong-discerned area are smaller than 0.016 km?. This information indicates that the radar
image represents better discernment for wide ranging landslide. The preliminary study of
multi-temporal radar images suggests that the multi-temporal filtering could keep the spatial
resolution to remove the speckle signals. In addition, the single polarized radar images could
be used for the detection of the landslide area, which is much more feasible than the method
of radar vegetation index (RVI) using two polarized radar images. Although the
multi-temporal radar analysis could detect the forest fire area, however the cultivation,
irrigation, lower dense of bush and difference of topography could change the backscatter of
radar signals and reduce the ability for accurate detection. The pixel offset tracking could
detect the landslide area with large displacement and low coherence area, which can
approximately indicate the landslide. However, the predicted landslide area is much larger
than the actual landslide area.

To resolve the operational difficulty and complexity for hazard detection, we already
establish a standard flowchart by different scripts using in corresponding software for quick
response in flood detection and landslide detection. The pre-event and post-event files are
required to reproduce a specific color tuned hazard area image from change detection. This
image has coordinate system that display with other geopraphic data in GIS software. It can

be used for decision making of quick response after a hazardous event.
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