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An earthquake early warning system with a high degree of accuracy and precision measured in seconds
can save many lives. The effectiveness of earthquake early warning systems can be predicted by using
P-wave rather than S-wave energy to assess the magnitude associated with an earthquake. The S-wave
travels at a slower velocity than the P-wave, which allows the exploitation of the S-P differential travel
time for issuing an alert prior to damaging ground motion. We have presented a fully automated
algorithm that has the potential to improve the reliability of magnitude determination from the first few
seconds (2.7 s) of the incoming earthquake. We train and classify the scale-dependent threshold wavelet
coefficients using a machine learning algorithm (SVM) to predict the magnitude of an incoming
earthquake with an accuracy of ± 0.4 magnitude units.
Despite being in a high seismic risk zone, Andaman and Nicobar was poorly instrumented and
understudied prior to the 2004 tsunamigenic earthquake. CSIR – NIO has strategically deployed twelve
Ocean Bottom Seismometer (OBS) stations on important geomorphic features in the Andaman and
Nicobar. OBSs were deployed to study the geometry of subducting Indo–Australian plate, the local
seismicity pattern, and the geodynamic setting of the Andaman. Unlike continental stations OBSs are
noisy due to its proximity to natural sources such as ocean waves, wind and ocean currents. The
dominant noises record on OBS data are tilt noise, compliance noise, microseism, infragravity waves
and self noise generated by the instrument. We studied the spatiotemporal and directional characteristics
of microseism to understand its genesis and propagation. Amplitude spectra, polarization spectra and
wave model strongly demonstrate that short period noise is generating in Andaman and long period
noise is generated in the South Indian Ocean and propagating to Andaman. We also observe a strange
signal in OBS data, harmonic in nature having a fundamental frequency and several overtones. We
attribute the signal is generated by strumming of head buoy due to tidal currents.
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Silicate weathering releases cations which are eventually transported to the oceans, where
calcium carbonate precipitates and this process results in the net consumption of atmospheric
CO2. The marine carbonates are eventually subducted as part of the oceanic lithosphere
resulting in mantle heterogeneity, which is subsequently sampled by mantle-derived magmas.
In this presentation, I will first present geochemical and Nd, Sr, and stable Ca isotope data for
spheroidally weathered mafic rocks and demonstrate that selective weathering of rock-forming
minerals could perturb the weathering indices in case of incongruent weathering. Additionally,
such compositional variation due to selective weathering of minerals can be used to determine
the age of paleo-weathering events and has a broader implication for understanding variations
in river water chemistry. In the second part of the talk, I will present radiogenic Sr, Nd and
stable Ca and S isotopic compositions of carbonatites from different locations worldwide and
demonstrate that crustal recycling signatures are more prevalent in carbonatites younger than
300 Ma, which has implications for the change in mantle geodynamics from the Archean to
present.
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Landslide, though a normal process of hillslope erosion, poses the socio-economic risk to human life and
infrastructure in the mountain region. Despite the rising global landslide mortality risk, effective evaluation
of the disastrous influences of landslides has been infrequent. Such evaluation approaches could be regional
or local. However, effectiveness in such approaches can’t be rationalized until both the main landslide
triggering factors; rainfall and earthquake are evaluated together. Despite the numerous case studies of
rainfall induced slope failures in the earthquake affected terrain, studies predicting the potential effects of
both factors have been relatively rare. The necessity of such studies becomes more critical in view of an
annual average of >4,000 landslide related deaths worldwide in the last decade.
Owing to the capability to represent the progressive deformation under various conditions, numerical
simulation can be considered as a primary approach for an effective evaluation of slope instability and
associated risk. Though the continuum simulation-based approaches have been common for the local scale,
estimation of large strain, particularly during the seismic analysis requires the discontinuum simulation.
Along with stability evaluation, prediction of potential runout during the slope failure constitutes a principal
risk evaluation approach.
In view of these understandings, my research plan aims to predict the potential response of the hillslopes
under seismic and extreme rainfall conditions using field investigation, satellite imagery analysis,
geotechnical/geophysical investigation, slope stability modeling, and runout modeling. This proposed talk
involves case studies from the SE Carpathians (Romania) and NW Himalaya (India). The objectives of
these studies are as follows; (1) Determining the spatial extent and magnitude of major landslide hillslopes
under the extreme rainfall and seismic events, (2) Predicting the potential outreach, velocity, and height of
the debris flows during the extreme rainfall events, (3) Predicting the potential landslide damming and
landslide lake outburst flood (LLOF) sites.
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