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Added-value analysis and application of monitoring data on
slopeland disaster
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Abstract

The research project established monitoring and warning system with combined data from
CCD and geophone. CCD images are analyzed with a new total grey level temporal variation
rate method. This method can detect the arrival of debris flows with error within 2 seconds.
Even under dark environment where human eye cannot distinguish object, this method can still
issue warning. Modified particle tracking method is used where rotation is considered. This
method can produce the boulder velocity in the image with error less than 20%. Geophone
signal is analyzed with short time Fast Fourier Transform. Then the integrated total energy
between 20-60 Hz is used as the main index. The temporal variation of this index as well as its
energy slope variation are used to detect debris flows. If the index changes rapidly, warning
will be issued. This method can detect debris flow arrival accurate within 5s compared to CCD
images. This index is also used to correlate to flowrate.

The monitoring and warning function is established in a website. All data is displayed and
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warning function is built in. This website can be an open platform for debris flow research

Keywords : debris flows, geophone, image analysis.



