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Abstract

The increasing automation of seismic interpretation methods (auto-tracking, ML-based interpretation, global interpretation), along with the
proliferation of re-processed seismic data has led to an uncontrolled jump in the number of interpreted seismic horizons available to geologists
for understanding, mapping and modeling subsurface structures. However, the quality of interpreted horizons can vary greatly depending on the
input data signal-to-noise ratio, the complexity of the geology, the interpretation technique used, and the skills of the interpreter. Objective
metrics are therefore needed for assessing the reliability of interpreted data prior to integrating it in subsurface models. In this paper, we
propose to assess both the accuracy and the interpretability of interpreted seismic horizons by computing a set of indicators derived directly
from the horizon geometries and from the characteristics of the seismic signal surrounding them. We further suggest attaching these indicators
to the interpreted horizons as metadata, following validation by expert seismic interpreters who will correlate the metrics with their own
interpretation. This will enable interpreters and geomodelers to automatically identify the most reliable horizon data within large, interoperable
subsurface data ecosystems such as OSDU. [Methods] Four sets of metrics are introduced for quantifying the interpretability and accuracy of
seismic horizons: (1) seismic variogram analysis using trace correlations, (2) polarity metrics, (3) surface coverage and (4) normalized
dominant frequency. All these metrics can be computed from existing seismic horizons, as post-processing. - The seismic variogram analysis
innovates upon the standard variogram calculation method. Instead of describing the correlation between scalar samples separated by the lag
distance, the seismic variogram assesses the correlation between pairs of short wavelets centered on a reference horizon, thereby focusing on
waveform similarity rather than amplitude differences. The range, sill and nugget of such a variogram provide a more comprehensive
understanding of spatial correlations, identifying horizons that have been mis-picked or that are difficult to interpret. Additionally, this
approach allows dimensionless comparison of sill and nugget, making it an ideal candidate for sorting and ranking interpretations. - The
distance to dominant polarity assesses the precision with which an horizon was picked. - The surface coverage measures the areal extent on
which it could be interpreted. - The normalized dominant frequency yields an estimate of the interpretation uncertainty due to seismic
bandwidth limitations and to geophysical noise. [Results] We show on a large variety of examples that the proposed metrics correlate well with
the horizon quality as rated by a panel of expert seismic interpreters. Furthermore, we highlight how various interpretation (manual picking vs.
auto-tracking) and post-processing techniques (e.g. smoothing) impact the value of the computed metadata, providing insight into how horizons
were originally generated. [Conclusion] By summarizing seismic trace and horizon characteristics into a compact set of metadata attached to
each interpreted horizon, we propose a robust framework for quickly identifying the most and least reliable data in subsurface databases.



