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Summary 

 

During merging of two or more vintages of seismic surveys one filter is designed for each vintage to match its amplitude and 

phase characteristics to that of the base survey. Usually it is done from the overlapping zones of base and monitor surveys, 

but very often it has been seen that it leaves some residual amplitude variation spatially and temporarily depending on 

variation in acquisition parameters and conditions. Present study demonstrates a simple method to remove such residual 

variations in amplitudes across different vintages while keeping the relative amplitude variation intact. Trace by trace 

scalars are calculated in one or more windows and a median filter is applied to remove long wavelength variation from the 

amplitude scalar maps while preserving the local amplitude variations. This can be applied either on the gathers or stacks, 

pre migration or post migration. 

 

The present work has been done while doing the processing and merging of two 3D datasets from western offshore basin, 

India to produce a single migrated volume. One of the seismic survey was carried out recently while other survey was 

carried out way back in 1995. Matching filter has been designed to match the amplitude and phase across the merged 

volume. To balance the post merged residual amplitude differences between two blocks. The space and time variant scalar 

has been derived to ensure the amplitude balancing across volume. 
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Introduction 

 

Seismic surveys acquired with different acquisition 

parameters have different amplitude, frequency and phase 

response. Therefore, utmost care is required while 

merging two or more vintage seismic surveys. Matching 

filter design was carried from overlapping zone of two 

vintage surveys and successfully applied on the monitor 

surveys.  In general even after matching filter design and 

application, it may leave remnant amplitude & phase 

imprints. The problem gets aggravated when there is 

considerable difference in acquisition geometries of 

planned vintage surveys. Therefore, it becomes necessary 

to address the issues related to residual amplitude and 

phase imprints in the merged volume. This residual 

amplitude and phase imprints may vary depending upon 

survey geometry parameters and geological complexities. 

There can be multiple ways and approaches to design 

scalar for seamless merging volume of seismic surveys of 

different vintages. 

 

Different Approaches 

 

Different vintages may be processed separately to a level 

where they are very close to zero phase output. From the 

overlapping zone, matching filter may be designed and 

applied to create merged volume. Merged gathers & 

stacks can be evaluated through time slice at different 

levels for any residual amplitude imprints. To overcome 

issues related to residual amplitude, time and space 

variant regional scalars can be calculated from stacks or 

gathers and that can be applied on gathers or stacks. 

 

This discussion describes a simple method of calculating 

the space and time variant amplitude scalars which can be 

applied pre migration or post migration.  
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In the present study, two case histories where in 

amplitude scalars have been calculated from single 

window and multiple windows in the second one. This 

single window gives us spatial variant scalars and multi 

window calculate the spatial and temporally variant 

scalars. 

 

Processing Flow 

 

Below is the general pre-processing flow (Figure 1) for 

applying post stack regional scalars. 

 

 

 

 
Figure 1. Generalized processing flow for Regional scalar 

application. 

 

The task was to match   the   new vintage with old 

vintage to ensure balanced amplitudes across the section 

at all times and locations.  

 

To accomplish this task an amplitude scalar had been 

calculated in post migration process.  

Methodology 

 

Case1: Single Window 

 

The final volume has been taken for calculating the 

scalars. 

 

A single window (Figure 2) has been taken on horizon 

basis. This gives global rms level out of  the merged 

volume derived from individual amprms of each trace. 

 

 
Figure 2  RMS Gate Single window (Case1) 

 

Now a trace by trace scalar has been calculated.  

 

The amplitude calculation:  

 

RMS amp (Ai) for each trace in the gate has been 

calculated. 

 Ai   where i represents ith trace 

 

Trace by trace scalar  

 

Ti =       Σ Ai / (numb of traces * Ai) 

 

These calculated scalars are very fluctuating in nature as 

depicted in figure 4. If these scalars applied directly to the 

data then it will be equivalent to trace by scalars. It may 

harm the subtle amplitude variations especially in 

reservoir zone. It is suggested to process the scalar field 

with a strong median filter in order to retain the long 

wave length variations and smoothening the local 

amplitude. Figure 5,6,7 illustrates the smoothen field in 

plan view and profiles along subline and cross lines 

respectively. It is obvious that once these trace by trace 

scalars are applied are not going to change the local 

amplitude variations. 

 



 

 

 

 

 

 

3 

Median filter aperture: 500 traces (6.25 Kms) in inline  

                                       500 traces (6.25 Kms) in xline     

                                       

Case2: Multi Window 

 

The final volume has been taken for calculating the 

scalars. 

 

The multiple windows (figure 3) have been taken at 

different time. This calculated its global rms level and 

individual trace amprms has been calculated separately 

for each window. 

 

 
Figure 3 RMS Gate Multi window (Case2) 

 

The amplitude calculation:  

 

RMS amp (Ain) for each trace in the gate has been 

calculated. 

      Ain   where i represents Ith trace, 

                          n represent the nth time gate window 

 

Trace by trace scalar for each window  

 

Tin =       Σ Ain / (numb of traces * Ain) 

 

Attribute Tin has been heavily smoothened using 

median3d. 

 

As discussed in the case-1, four smoothened scalars have 

been calculated for each window and applied on trace 

basis with temporal ramp across the windows 

 

Median filter aperture: 500 traces (6.25 Kms) in inline  

                                       500 traces (6.25 Kms) in xline 

 
Figure 4 Raw Scalars (Case1) 

 

 
Figure 5 Smoothened Scalars (Case1) 

 

 
Figure 6 subline showing raw(yellow) vs smoothened scalars 

(green) (Case1) 

 

 
Figure 7 xline showing raw (yellow) vs smoothened (green) 

scalars (Case1) 
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Results 

 

Figures 8 to 15 shows the time slices, subline and x-line 

display before and after application of scalars for case 1 

& 2 . 

 

 
Figure 8 Time slice at 1200ms before (Case1) 

 

 
Figure 9 Time slice at 1200ms After (Case1) 

 

 
Figure 10 Inline Before (Case1) 

 

 
Figure 11  Inline After(Case1) 

 

 
Figure 12 Xline Before (Case1) 

 

 
Figure 13 Xline After (Case1) 

 

 
Figure 14 Inline Before (Case2) 
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Figure 15 Inline After (Case2) 

 

Conclusions 

 

Regional scaling shows the significant upliftment in term 

of amplitude harmonization across the vintage volumes. 

Multi windows scalar computation method can also be 

applied to account for temporal variations. 
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