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Ground Deformation in the Kyoto Basin and
the Osaka Plain Detected by ALOS/PALSAR

Manabu HasHimmoTo *

Abstract

I analyzed SAR images acquired by ALOS/PALSAR to reveal ground deformation in
the Kyoto basin and the Osaka plain, Japan. I stacked interferograms from ascending
and descending orbits, respectively, and applied a 2.5 dimension analysis. 1 used 24

SAR images from the ascending orbits and 15 images from the descending orbits
acquired during the period from 2007 to 2010. I found uplift of about 10 mm/yr in the
southern part of the Kyoto basin and 5 mm/yr subsidence along the Arima - Takatsuki
Tectonic Line. It is noteworthy that the uplift in southern Kyoto is bounded by two

active faults.

Since the spatial pattern of the deformation is correlated with the

basement structure of the distributed faults, it is speculated that changes in groundwater

level in the alluvial plain affect the deformation. I also found a rapid subsidence of 10

mm/yr or larger on the reclaimed lands in the Osaka bay.
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Fig. 1 Footprints of ALOS/PALSAR images
used in this study. Red and blue
rectangles denote footprints for the
ascending (Path 414) and descending
(Path 65) orbits, respectively. Black
lines indicate surface traces of active
faults (Active Fault Database of the
Geological Survey of Japan, AIST, https://
gbank.gsj.jp/activefault/index_gmap.html).
ATTL, UF and UJF indicate the
Arima-Takatsuki Tectonic Line, Uema-
chi and Ujigawa faults, respectively.
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Fig. 2 Synthetic interferograms deduced from the F3 solution (http:/terras.gsi.go.jp/ja/index.html) of

GEONET sites in the Kinki district:

(a) ascending, (b) descending orbits, respectively.

Displacements during the period from January 25 - February 8, 2007 to January 1 - February 9,
2008 are converted to line of sight changes. White and black arrows indicate horizontal and
vertical displacements, respectively with relative to the GEONET Osaka (white square). Red
rectangle is the footprint of ALOS/PALSAR image.
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Fig. 3 Spatial and temporal baselines of ALOS/PALSAR used in this study. Circles and squares indicate
images acquired from ascending and descending orbits, respectively. Solid lines denote pairs for
interferometry. Vertical axis is shifted in order to avoid overlapping of graphs.
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Fig. 4 Part of unwrapped interferograms for the ascending orbits. Acquisition dates of images are

indicated on the upper left corner of each image. Green to blue colors indicate increase of the
line-of-sight, while orange to red colors show decrease. K and O indicate the location of the
Kyoto and Osaka prefectural offices, respectively.
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