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Tab. 6 - Temporal distribution of detected interferometric anomalies along interferograms time series. Green boxes identify absence of anomalies, red
boxes identify presence of anomalies, dark grey boxes identify discarded interferograms in accordance with Tab. 3.5. Light grey boxes identify null
interferograms because of coincidence between master and slave images

DISCUSSION

The methodology used to investigate past displacements for
the present case study is based on a classical approach of SAR
interferometry, which is the direct examination of computed
interferograms. Many automated algorithms to extract informa-
tion from SAR data-stacks exist; however, they are likely not
capable of achieving the results herein shown. A-DInSAR meth-
ods could not provide trustable and reliable results by using such
poor data-stacks, especially in the very difficult conditions of this
case, with very small displacements circumscribed in restricted
areas, the presence of non-linear displacements, low temporal im-
age frequency, and the absence of further supporting information.
Detailed work manually analysing phase signal contributions
through a slope-oriented approach allowed us to extract more in-
formation than expected from the available data.

We began by distinguishing the topographic components
from the displacement phase contributions manually. It could
be argued that the height estimation (to refine the DEM used to
compute the differential interferograms) was partially performed
using automated methods, but that was not the case for the dis-
placement estimation. This is because also with the few avail-
able images, the estimation of heights remains a linear problem
dependent on the normal baseline and thus more easily accom-
plished. In contrast, the estimation of displacements is much
more controlled by the number of images.
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The low temporal resolution of the available dataset did not
allow better definition of the temporal development of the detect-
ed phenomena; thus, we have to accept a 1-year approximation
for such events. Furthermore, we do not know if the detected dis-
placements developed as single, impulsive events, or if they are
the result of slow processes that developed over a longer period
(several weeks or months). At the timescale of the adopted da-
taset, the detected displacements can be considered “impulsive”
because they were not distributed throughout the entire period of
the images. In addition, for this reason, such phenomena would
most likely not be detected by an automated A-DInSAR analysis,
even with a larger dataset.

The use of the L-band data, acquired by the ALOS PALSAR
satellite, also played a key role in the attainment of the results.
In addition to the advantages in terms of the high coherence dis-
cussed in section 1.3.3, the use of these data has the additional ad-
vantage of being less dependent on phase ambiguity due to high,
rapid displacements. In such circumstances, with displacements
that occurred in a time interval not covered by many images, or
with rapid, impulsive movements, the risk of losing information
due to wavelength limits was very high. Other data, such as C-
band (wavelength: ~56 mm) or even X-band (wavelength: ~30
mm) data, which are more affected by phase ambiguity problems,
would most likely not be able to provide such information with
A/2 values equal to ~28 mm and ~15 mm, respectively.
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CONCLUSIONS

The evolution of instability processes affecting a coastal
slope in the Sultanate of Oman has been defined by using sat-
ellite SAR interferometry. Thanks to archive data provided by
the Japanese ALOS PALSAR satellite, an investigation based
on the combination of DInSAR and QPS techniques allowed
us to achieve quantitative results about surface displacements
occurred within the time-span covered by the SAR images (De-
cember 2006-April 2010).

The approach used in this work allowed us to overcome the
limitation caused by the limited number of images in the area,
which was not sufficient to perform A-DInSAR analyses. The
QPS method has been used to obtain a more accurate DEM to
better discriminate the displacement phase signal from the topo-
graphic information.

A manual interpretation of the generated interferograms has
been carried out to properly observe the occurred displacements.
The application of an automated algorithm, in fact, could eas-
ily disguise them because they were not continuous in space
and time. More specifically, the used approach was carried out
by analysing temporal (i.e. acquisition dates of the images) and
geometrical (i.e. normal baseline) parameters characterising all
interferograms that were computed with the highest possible re-
dundancy. The phase signals related to displacement detected in
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