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Estimate of crustal deformation around Azumayama Volcano by using SAR data
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Azumayama Volcano is located along the border of the Yamagata and Fukushima Prefecture. The
volcanic alert level of Azumayama has been raised to Level 2 since Dec. 2014, which is the highest
in the Fukushima prefecture. Level 2 means a probability of an eruption which can damage the area
near the crater.

The Advanced Land observing Satellite2 (AL0S2) / Phased Allay L-band Synthetic Aperture Radar
(PALSAR2) observes the large area. The technique of interferometric SAR (InSAR) analysis can
estimate the ground displacement with the cm-level resolution.

In this research, we examined a crustal deformation around Azumayama. We analyzed the
ALOS2/PALSAR2 data observed from September 2015 to November 2016 using the technology of InSAR,
comparing the results with the measurement from the 6 GNSS stations around Azumayama. If the
crustal deformation obtained by the InSAR analysis of ALOS2/PALSAR2 data is consistent with the
measurement by GNSS observation at the corresponding locations, we could integrate the two methods
to estimate the crustal deformation of the whole area around Azumayama, spatially- and
time-continuously which should complements each other.

As a result, we detected the local crustal deformation around Azumayama by InSAR. The crustal
uplift had occurred at Oana crater through 2014/9/9-2015/6/2. No crustal deformation was observed
from 2015/6/2 to fall 2015. The subsidence at the west of Azumayama since fall 2015 seemed to be
detected for the first time by InSAR.

The InSAR estimates showed very good agreement with the GNSS observations within their errors
except for a few cases where phase propagation delays through the ionosphere or troposphere should
limit the accuracy of InSAR.

No GNSS station is located at the west of Azumayama. InSAR analysis can contribute to estimate the
crustal deformation in the whole volcanic area. By integrating the two different methods of InSAR
and GNSS, we would be able to monitor the deformations around Azumayama Volcano
multi-dimensionally. It will be an important step toward prevention and/or mitigation of natural
disaster.
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3-D deformation mapping by exploiting ALOS-2 InSAR from four different viewing directions
-case of Sakurajima volcanic activity in 2015 -
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Effect of atmospheric-related noise reduction using numerical weather model -Application
to the 2015 Sakurajima dike intrusion event -
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Interpretation of InSAR images by FEM: Effects of topography
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Finite element model and dLOS of Sakurajima
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Ground-based radar interferometer observation system for monitoring of surface deformation
around the volcanic crater
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GB-SAR technology and its deployment
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Antarctic ice shelf and ice sheet through ALOS-2 / PALSAR-2 satellite
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After the two years of launch of ALOS-2 satellite, PALSAR-2 collected the fine data on Antarctic
continent and surrounding ice shelves. We would like to report the first two years of results using
ALOS-2 / PALSAR-2 data. Our study focus on two subjects, one is 3pass or 4pass DInSAR (DDInSAR)
analysis for detection of marginal zone between ice sheet and ice shelf, known as "grounding line".
It is very few 3pass InSAR pairs even after two years of data accumulation, we introduce the
intermidiate report of the analysis through the comparison of grounding lines made by ERS-1/2 and
ALQS / PALSAR data respectively. The other is time series analysis of ice shelf change on Prinsesse
Ragnhild Kyst. This area is located on East Antarctica, where its climatological change is said to
be relatively calm. We investigate the variation of the ice shelf trough the time series SAR
backscatter image analysis.

Keywords: ALOS-2, InSAR, Time series analysis
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Phase shift observed over a forest stand with PALSAR-2 SAR interferometry in Hakone
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Volcanic activity has increased in Owakudani Park, Hakone, Japan, since April 26, 2015, including a
small eruption that occurred on May 29. Several Phased Array type L-band Synthetic Aperture Radar-2
(PALSAR-2) observations were conducted to detect crustal movement near the crater area. A phase
shift of about 90° over a Japanese cedar forest stand located near Owakudani Park was clearly
observed for the interferometric pair on March 1 and May 10, 2015. However, no clear phase shift
was observed for the adjacent broadleaf forest stand. Except for the pair, no clear phase shift was
observed over the forest stands.

Watanabe et al. [1] used L-band Synthetic Aperture Radar (SAR) to determine that the dielectric
constant corresponding to moisture in a tree trunk often increases after rainfall and induces
sigma-@ increase. Rainfall of 10.5 mm/h was observed 6 h prior to the observation on March 1, which
may have affected the ground phase beneath the cedar forest stands.

A model describing the phase delay due to water vapor in the atmosphere [2] is introduced in the
present study to describe the phase delay due to the moisture change in a forest layer. It is
indicated that the estimated phase shift due to the moisture variation of trees is 109° assuming a
20% refractive index variation, which was actually observed in trees in Tsukuba and Tomakomai. This
result implies that the possible cause of the phase shift observed over the Japanese cedar forest
stand was caused by moisture change in the forest layer after the strong rainfall.

[1] M. Watanabe, T. Motohka, T. Shiraishi, R. B. Thapa, C. Yonezawa, K. Nakamura, and M. Shimada,
“Multi-temporal Fluctuations in L-band Backscatter from a Japanese Forest”, IEEE Trans. Geosci.
Remote Sensing, 53(11), 5799-5813, 2015

[2] M. Shimada, “Correction of the satellite’s state vector and the atmospheric excess path delay
in the SAR Inerferometry-An application to surface deformation detection,” J. Geodetic Soc. Japan,
45(4), 327-346, 1999
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Detection of slope failure using ALOS and AL0S-2 data -Application to Mt. Fuji
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PALSAR-2 SCANSAR-INSARICDU\T
- Full Aperture SUE & SpecanfUEDELER -
PALSAR-2 ScanSAR Interferometry - Full Aperture processing and Specan processing -
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