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Abstract

Land subsidence along the southwestern area in Taiwan is a serious problem. Traditional
precise leveling surveying and GPS surveying techniques have been implemented for land
subsidence monitoring. However, these two surveying techniques are time-consuming. In
addition, those collected point-scattering or profile-scattering data cannot provide the global
data for comprehensive analysis. Therefore, this study will investigate the feasibility of
airborne LIDAR (LIght Detection And Ranging) data for land subsidence. Airborne LIDAR
data is acquired by airborne LIDAR surveying technique. This whole new surveying

technique can acquire dense and accurate points clouds rapidly.

Because of the above-mentioned characteristics, airborne LIDAR data has great potential to
provide global data for land subsidence in short time. This study presented the results of the
last year. The objective of this study in the last year is to test the algorithm for land
subsidence analysis developed in the first two year by using the airborne LIDAR data
acquired in 2007, 2008, and 2010. The calculated average subsidence rate will be verified by
annual subsidence amount collected by leveling surveying in 2007, 2008 and 2010. The
proposed algorithm for land subsidence analysis is first to divide the collecting point clouds
in the monitor area into regular grids. Secondly, all the points in the regular grids are fitted to
one set planar parameters by least squares principle and the centric elevation of each grid is
calculated. Third, the flatness and well-defined planar grids are selected as the monitoring
surfaces with the manual or automatic method. Finally, the difference of centric elevation in
each monitoring surfaces at different period is calculated and analyzed with statistical
approach. This study shows that our approach can extract stable monitoring surfaces by
limiting planar fitting accuracy, flatness, slope, intensity, and by prior amount of land
subsidence. The extracted correct rate is about 80%. The discrepancy of elevation difference
between this study and long-term monitoring result is between 2.1 and 2.4 cm. It proves that
the proposed approach is helpful on constructing the automatic method for land subsidence

monitoring in the future.

Keywords: Land subsidence, LIDAR, monitoring.
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