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Time series analysis using satellite data
for change detection of landcover
after diastrophism by huge earthquake
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Abstract

Satellite Remote Sensing is expected for monitoring landcover change. For change detection by satellite data,
geometric correction using accurate ground control point is required. But on 11 March 2011, huge earthquake was
occurred in Tohoku Japan. The crust was changed according to this earthquake. Diastrophism is observed using
electronic reference point which are produced by the Geographical Survey Institute. The crust was moved 5 m
at the maximum. Then, ground control points also moved. Therefore, relative coordinate system should be used
for geometric correction. When the wide crust was moved parallelly, geometric correction can be applied using
current ground control point. However, the movement of the crust had variable in the Tohoku region. For example,
the movement in Oshika showed 5.39 m, the movement in Shidugawa showed 4.52 m. Then, geometric correction
of wide area and high resolution satellite data will have a big residual error. Therefore, optimum extents and the
spatial resolution should be verified by the simulation. In the simulation, geometric model was used collinearity
equation. Collinearity equation is a based on geometry of a camera. This model can calculate the image coordinates
from 3D ground coordinates. A simulation assumes the fluctuation quantity of the ground control point by virtual
huge earthquake. In the simulation, location of epicenter can be changed. The movement of the crust was assumed
by distance from the epicenter. The result of the simulation showed 12.4 m at the maximum and about 1.4 m at
the minimum. 2D &ine transformation model was applied for relative geometric correction. The resolution of the
satellite imagery in consideration of the amount of relative diastrophism on a image was verified. The tolerance
level of 2.0 pixel is less than. By the simulation, optimum extents and the spatial resolution can be computed.



