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Abstract 
The near-surface is usually composed of loose material characterized by low-velocity layers. It can be 
heterogeneous, rapidly changing and season dependent. This results in static time shifts that can lead to 
wrongly interpreted images. Moreover, the presence of near-surface scatterers adds to the problem by 
masking events of interest with coherent noise. In this work, we consider two specific types of statics: (i) 
long-wavelength statics generated by the low-velocity and lateral variations of the weathering layers and 
(ii) short-wavelength residual statics. To correct for such statics, we propose a rank-based, automatic 
and data-driven statics correction method. The method utilizes the property that statics-free seismic data 
can be represented by low-rank in the midpoint-offset domain, while data with statics exhibits higher rank. 
Low-rank means that the data can be approximated by a small number of singular vectors associated 
with relatively few largest singular values. We apply our proposed method on synthetic and real data 
examples to obtain data with statics correction applied, (figure 1). Compared with current statics 
correction methods, our proposed method does not require estimation the time-shifts or a near-surface 
velocity model to estimate statics. It does not also require a repetitive estimation of an NMO velocity 
model and statics, which is the case for most residual statics correction methods. This makes our 
proposed method computationally efficient and favorable for correcting the specified types of statics. 

 

Figure 1: Stack of data: (a) with statics and noise, (b) after applying our proposed method and (c) 
statics-free data. 
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