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Description
Acoustic data collected by Multi Band Echo Sounders (MBES) are 

increasingly used for high resolution seabed mapping. The 
relationships between substrate properties and the acoustic response of 
the seafloor depend on the acoustic angle of incidence and the 
operating frequency of the sonar, and these dependencies can be 
analyzed for discrimination of benthic substrates or habitats. An 
outstanding challenge for angular MBES mapping at a high spatial 
resolution is discontinuity; acoustic data are seldom represented at a 
full range of incidence angles across an entire survey area, hindering 
continuous spatial mapping. Given quantifiable relationships between 
MBES data at various incidence angles and frequencies, we propose to 
use multiple imputations to achieve complete estimates of angular 
MBES data over full survey extents at a high spatial resolution for 
seabed mapping. The primary goals of this study are to evaluate the 
effectiveness of multiple imputations for producing accurate estimates 
of angular backscatter intensity and substrate penetration information, 
and to evaluate the usefulness of imputed angular data for benthic 
habitat and substrate mapping at a high spatial resolution. Using a 
multi-frequency case study, acoustic soundings were first aggregated 
to homogenous seabed units at a high spatial resolution via image 
segmentation. The effectiveness and limitations of imputation were 
explored in this context by simulating various amounts of missing 
angular data, and results suggested that a substantial proportion of 
missing measurements (> 40%) could be imputed with little error 
using Multiple Imputation by Chained Equations (MICE). The 
usefulness of imputed angular data for seabed mapping was then 
evaluated empirically by using MICE to generate multiple stochastic 
versions of a dataset with missing angular measurements. The 
complete, imputed datasets were used to model the distribution of 
substrate properties observed from ground-truth samples using 
Random Forest and neural networks. Model results were pooled for 
continuous spatial prediction and estimates of confidence were derived 
to reflect uncertainty resulting from multiple imputations. In addition 
to enabling continuous spatial prediction, the high-resolution imputed 
angular models performed favorably compared to broader 
segmentations or non-angular data. The study investigates sea-level 
measurements observed from 12 tide gauge sites over the Indian 
coastal area during the last two decades. Initially, the rise of sea-level 
(slope) and acceleration is estimated by fitting the linear and parabolic 
equations in the recorded data from tide gauge measurements. The

estimated results showed the abrupt change of relative sea-level
measurements at the distinct site depends upon the tide gauge site
locations. To accurately analyze the regional coastal sea level pattern,
the tide gauge time series data are decomposed in sine and cosine
functions at different frequencies followed by the spectral analysis.
Analysis of the results confirmed that the tide gauges peaks do not
occur at the fixed period at each tide gauge site, instead they repeat
with varying time periods. The spectrum peaks width fluctuates at
distinct sites and the general pattern of frequency spectrum does not
follow a unique model. Such type of characteristic variation with the
time is possibly because of the effective variables, which affects the
steadiness of sea-level changes. The study concludes that the
experimental results from the Indian coastal region must be included
during the comparison of global data sets and other contemporary
oceanic models. In Ocean-Bottom Node (OBN) seismic exploration, a
ghost is a common interference wave that affects the accuracy of
seismic data interpretation. Receiver de-ghosting can be achieved
using dual-sensor summation technology, which employs a
hydrophone and geophone to collect seismic signals. The differences
between the two receivers cause the polarities of the ghost wave
signals to be opposite; therefore, the ghost waves can be eliminated by
adding these receivers. However, there are differences between the
actual data obtained from the hydrophone and geophone with regard to
frequency, phase, and amplitude, thereby preventing them from being
directly summated. Therefore, the frequency, phase and amplitude of
both data records must be matched for consistency before dual-sensor
summation can be conducted. In addition, some noise and ghosts will
remain during data processing, resulting in a reduction in the signal-
to-noise ratio of the data, making it necessary to adopt noise and
residual ghost suppression methods. In this study, a wavelet analysis
was newly introduced to the dual-sensor summation process.
Specifically, the wavelet spectrum whitening method was proposed for
the frequency matching of dual-sensor data, and the nonlinear wavelet
transform threshold method of the wavelet de noising method was
applied to suppress the noise and residual ghost. On this basis, a new
dual-sensor process flow in OBN seismic exploration was developed.
The feasibility and effectiveness of the method were verified using
actual data. The method proposed in this study will help to improve
the accuracy of future data processing. Seismic feature
characterization in the time domain remains a challenge for
geoscientists, thus motivating transformation to the frequency domain.
This study exposes an unreported buildup through a frequency domain
transformation of seismic sections using constrained least squares
spectral analysis for spectral decomposition. The imaged buildup
appears at an anomalous low frequency of 5 Hz and vanishes at
frequencies higher than 10 Hz and is traced in time domain. The
geological context and feature morphology suggest that the buildup
seems to be a reef. Further, quantitative scoring using regional,
geophysical and geological criteria suggest a possible isolated
carbonate buildup. This suggests a future exploration prospect and
opens the scope for further geophysical investigation, developing
conceptual models and practical evaluation.

Thomsen’s parameters
Analysis of anisotropy from velocity data is essential for improving

the hydrocarbon reservoir characterization. The anisotropy of a
medium is affected by the mechanical strength, presence of fracture,
mineral distribution of the rock, and its degree affects the seismic
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velocity. We attempted to characterize the anisotropy of the gas
hydrate bearing sediments in the offshore Mahanadi basin using three
wells. Initially, the presence of anisotropy was investigated by
estimating the stiffness coefficients and Thomsen’s parameters
(epsilon, gamma and delta) assuming a horizontal transversely
medium using dipole S-wave (upper and lower) velocities. The natural
fractures were identified from the formation image data. The strong
anisotropy is associated with the presence of natural fractures and
lower values of the elastic modulus. Most of the strong and weak
anisotropy zones are oriented in the NW to W direction of the study
area. Our study suggests that the anisotropy in gas hydrate bearing
sediment is stress-induced due to the presence of pore filling fractures,
and the change of mechanical behavior. The higher positive values of
epsilon and delta with gamma represent either dry solid gas hydrate or
free gas filled in the fracture of the sediments as observed in the cross
plot analysis. Finally, we modeled P-wave and S-wave velocities by
incorporating the Thomsen’s parameters. S-wave velocity is less
effective than P-wave velocity at 90° angle of fracture relative to the
symmetry axis and the modeled P-wave velocity increases up to 2.8%
in the gas hydrate bearing sediments.

Intergovernmental Panel on Climate Change
Coastal dynamics are the result of several processes controlling the

balance between sediment input and output over time. The beach

system is not always able to maintain a neutral coastal balance due to
natural and anthropogenic causes. We present an integrated marine
geology, geomorphological and sea-level rise analysis in the coastal
sector between Torre delle Ciavole and Capo Calavà (North-Eastern
Sicily, Italy).This sector is characterized by high uplift rates and
frequent seismicity (mainly generated by the very active Vulcano-
Tindari Fault System), promoting the development of mass-wasting
processes in the coastal and offshore sectors. A main erosive feature
observed in the area is the head of the Gioiosa Marea submarine
canyon, located at some meters of depth; few hundred meters far the
coastline. The main morphological features of the canyon were
reconstructed through the analysis of high-resolution multi beam data,
indicating that the canyon is active, as also testified by the comparison
of time-lapse aerial photos. Due to this active setting, the study area is
exposed to multiple Geohazards, among which we deal with
retrogressive instability at the head of the Gioiosa Marea submarine
canyo, coastal erosion favored by the down lope funneling of littoral
drift at the canyon head, flooding scenario at 2100 using the IPCC
(Intergovernmental Panel on Climate Change) and sea-level
projections. The consequences associated with these Geo hazards are
amplified by the strong enthronization pressures occurring along in
this sector. Our results provide key insights regarding the future
scenarios of this coastal sector, revealing the effects of the
retrogressive activity associated with the canyon head on the coastal
strip. We also present the first management tool for the application of
forecasting studies by local administrations.
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