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Abstract
The Low Seismic Velocity Layer (LVL), also known as the weathered layer, is a relatively thin layer related to unconsolidated sediments of consolidated rocks or aerated material above the water table, e.g., sand dunes, buried river channels, permafrost, and other causes. Its physical property variations can cause damage to the quality of the land seismic dataset, aﬀecting the continuity of the reﬂectors, and knowing precisely its characteristics are fundamental to attenuating the eﬀects in the seismic data.
Elevation and variation of the LVL composition can be responsible for misaligning the reﬂectors in the seismogram. These misalignments occur in each trace and equally aﬀect all data samples, and they can substantially modify the structural shape of a seismic event. Therefore, static corrections are one of the most crucial steps in processing land data. Theoretically, it moves seismic traces to a common reference surface, called the datum plane, to remove the eﬀects caused by the topographic and weathered layer. However, this correction depends on the accurate determination of the ﬁrst break because it is directly related to the conditions in the most superﬁcial layer. This step is usually performed by geophysicists who need precisely to determine the peaks or troughs related to a seismic event, e.g., direct and refracted waves.
This research presents a new methodology to assist geophysicists in determining the ﬁrst break event in a 3D seismic dataset using the well-known technique called Dynamic Time Warping algorithm (DTW), which is usually used to ﬁnd the optimal alignment between two time series. We used the optimal path from the cost matrix to identify the ﬁrst break in the seismogram using a few picks (seeds) made by an interpreter as a reference to perform this task. Furthermore, the data was pre-conditioned by the topographic corrections and linear moveout to improve the method’s accuracy. To demonstrate the technique’s robustness, we applied the methodology in the Polo-Miranga 3D seismic cube located in the Recôncavo sedimentary basin, Bahia-Brazil, and in the seismic data acquired from the Blackfoot ﬁeld in Alberta, Canada. The high-quality results showed consistency in determining the ﬁrst break in all ranges of oﬀsets, demonstrating an alternative way to accelerate this seismic processing step. A comparison with the ﬁrst break-picking performed by an algorithm based on comparing the short-time averages (STA) with long-time averages (LTA) is also made to show the techniques’ robustness. Due to the DTW properties, the algorithm shows improved results compared to the last-mentioned technique. Finally, a static correction using the ﬁrst break obtained by the DTW algorithm is applied in a shoot-gather of the Recôncavo Basin.
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