
PRAKLA-SEISMOS INFORMATION No.9 

Iterative Residual Static Corrections 
/\ 

PRAKlA·SEISMDS 

'J V 



Iterative Residual Static Corrections 
One of the most essential prerequisites for quality during 
processing 01 reflection seismic land and shallow water 
surveys is the optimization of static corrections. Even in 
cases where high quality field statics are available -
PRAKLA-SEISMOS ofters well-proved programs for altitude 
corrections, corrections derived from reflection information 
and from first breaks -, the calculation and consideration 
of residual statics is in most cases necessary. 

PRAKLA-SEIMOS' residual static correction method ASTA 
is an iterative procedure, which can be applied several 
times successively. ASTA operates using cross correlations 
of each single trace against reference traces for the 
derivation of time differences, and using an updating 
method for the calculation of the surface-consistent shot­
and geophone corrections. The processing sequence is 
described in the following : 
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Fig. 2: 

1. The input CDP-Data are corrected with field statics 
(tgd, tsd) and stacking velocities. 

2. The line-up of the seismic reflections is estimated by a 
special filter thus obtaining the reference section. 

3. Trace by trace the time difference f::" t between each 
trace and its reference trace is determined by an im­
proved correlation technique, in which , within a selected 
time gate, many time-shifts and their corresponding 
coherencies yield, by weighting, the time shift value f::" t 
and the corresponding standard deviation. 

4. The splitting of the time-shift-values f::" t into surface­
consistent shot corrections f::" sand geophone correc­
tion f::" 9 is performed, which is realized by a very fast 
updating-procedure, based on sequential least-mean­
squares estimation techniques. 

5. An improved stack under consideration of the newly 
calculated static corrections is carried out. 
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6. The procedure can be repeated starting again at step 
No. 2: The line-up of the events is estimated with an 
improved accuracy. 

The iteration can be repeated as often as desired - gener­
ally, however, the first run al ready yields adefinite impro­
vement; in most cases two or three runs are carried out. 
The correlation described in 3. can also be executed in 
several smaller time gates instead of in one large one. 
The results obtained in different iterations are stored and 
can be recalled. Thus, the following data can be presented 
• Stacking after each run 

• Corresponding single coverages 

• Reference traces 
• Residual shot and geophone corrections (L:, s, L:, g) 
• Total shot and geophone corrections (tsd, tgd) 

• The unsplittable residual values, r, of the individual 
traces, which remain after splitting described under 4. 
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An example is presented in fig . 1-3. It shows a seismic 
section with field-static corrections only, the same section 
after one ASTA-run and after three ASTA-runs. 

Fig . 5 shows ASTA-residual and total shot and geophone 
corrections graphically and as lists . 

In the cases where static corrections cannot be regarded 
as surface-consistent due to complex conditions in the 
overburden , the program ASTA ofters the following possi­
bilities : 

1. The surface-consistent corrections, calculated from 
several gates, are not averaged , but applied at their 
domain of determination. 

2. The unsplittable residual values , r, of the individual 
traces, calculated from step 4, are applied up to a 
certain threshold fully or by selectable percentages 
(see fig. 4) . 



Fig. 5: ASTA-residual and total shot and geophone cor­
rections 
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Fig. 5b: Graphie display 
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