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Abstract

Earth science problem statements are easy to understand but difficult to solve. The basic
requirement is to obtain detailed multi-scale images of the earth’s interior from surface
measurements. Although the technology for and the principles behind subsurface imaging
are very similar, the problem is highly ill-posed. Earthquakes recorded on worldwide
network of seismometers are our primary source of data. Earthquakes typically occur at
well-defined boundaries and seismometers are placed at sparse locations. Thus many parts
of the earth are devoid of ray paths. To address this issue, new passive experiments are
being set up with large arrays of seismometers placed on the earth in a roll-along mode.
Similar principles are being used in active seismic experiments for detailed imaging of
hydrocarbon reservoirs, mapping of fluid flow for hydrocarbon production, monitoring of
subsurface CO2 movements and earthquake hazard assessment. Our problem involves
multi-physics and multi-scale. It is data and compute intensive. The problem can be best
addressed by a multi-disciplinary approach and this offers tremendous opportunities to
scientists and engineers with disparate and overlapping expertise.
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