
PRAKLA-SEISMOS INFORMATION No.14
Determination and Presentation of
Velocities derived from Seis,mic Data

x
>2625.1

t;1
+2Q.41.8

x
+2625.8

x
+2627.1

~
2100ms

- 2150

- 2200
2250

5CALE ,,50000
1 0 1

1. •••• 1 '

KM

ISOCHRONES [msJ

HORIZON 3

/\
PRAKlA·SEISMDS

-V V

PRAKLA-SEISMOS INFORMATION No.14
Determination and Presentation of
Velocities derived from Seis,mic Data

x
>2625.1

f;:1
+2Q.41.8

x
+2625.8

x
+2627.1

~
2100ms

- 2150

- 2200
2250

5CALE ,,50000
1 0 1

1. •••• 1 '

KM

ISOCHRONES [msJ

HORIZON 3

/\
PRAKlA·SEISMDS

-V V



Velocity Analysis GERA 

The velocity analysis GE RA is preferably used for routine 
processing as weil as for special examinations. 

The traces of one common depth point (or of several 
neigh-bouring CDP's) are stacked after dynamic correc­
tion with 80 different constant velocities. Processing para­
meters e.g. filtering, deconvolution are optional. The 
resulting 80 traces are scanned for their amplitudes and 
presented in the Constant Velocity Stack. In this presen­
tation the maximum stackingamplitudes - ascertäined 
within small time gates continuously determined over the 
whole processing length - are marked. These marks 
indieate, by which velocity one would obtain the best 
stack. 

In the Constant Velocity Gather corrected CDP traces are 
presented (20 different constant veloeities). Its interpreta­
tion is simplified by the automatie amplitude measurement. 
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AL YS is a veloeity analysis with automatie eoher­
eney measurement. Input data for AL YS are sets of TIME 

CDP-traees, eorreeted with inereasing staeking 
veloeities. 

The proeess is earried out in 3 steps: 

1) Cohereney measurement of the eorreeted CDP 
traees within gates of optional lengths. 

2) Gridding of the data in the time-veloeity-spaee. 1000 

3) Contouring of the results as isolines (lines of 
equal eohereney in a time-veloeity eoordinate 
system. 
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Velocity Analysis FUSA 

On selected parts of seismic lines test stacks are per­
formed with various stacking velocities. Input and alteration 
of these velocities can be carried through by several 
possibilities : 

1. Input of different constant velocities 
2. Input of selected velocity functions 
3. Variation of a given function by constant L1 L1 t-steps 
4. Variation of a given function by variable percentages. 

After stack with different velocity functions no normaliza­
tion is carried out, just a constant scaling for presentation 
as the Function Stack has to be applied. 

In the Function Gather the single traces of one selectable 
COP are displayed NMO-corrected with all used velocity 
functions. 

In addition the single traces of the same COP are pro­
cessed in the same way as the Constant Velocity Stack in 
the GERA analysis. 

Function Stack 

FUSA with variation of a given "100 %" function in 5 % steps 
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FUSA - Scanning Presentation 

If automatie determination of maximum staeking ampli­
tudes for all proeessed CDP's is requested, seanned 
maximum staeking amplitudes within option al time gates 

for every CDP ean be displayed as separate overlay. By 
means of Seanning Presentation the evaluation of the best 
staeking veloeities is optimized. 

FUSA with different constant velocities 
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FUSA - Colour Presentation 

Maximum stacking amplitudes, which can be seen on 
page 6, are coloured in the original traces. This kind of 
analysis enables apreeise examination of veloeities for 
everey CDP direet from one display. 

Stacking Amplitude 
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FUSA - Section-Stacking Test 

In cases of more complex geological conditions whole 
sections can be analysed by FUSA. The coloured maximum 
stacking amplitudes permit easy evaluation of the stacking 
velocities and their variations. In addition to the print­
outs the used velocity functions are presented graphically 
on the side label. 

FUSA wlth variation of a glven "100%" functlon In 6% steps 
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ASP-System for Automatie Veloeity Determination 

One of the various possibilities of the well-known ASP­
System (Advaneed Seismie Program) is the automatie 
determination of veloeities. Hypothesis is that change 
of staeking velocity funetions oeeurs eontinuously along a 
line. The prineiple of the ASP-system is an updating or 
predieting method : 

Assuming a velocity funetion is given for one CDP n, a 
predietion of veloeities is made for the next point n + 1. 
Normally, there would be a small residual normal moveout 
value from whieh an improvement of the velocity funetion 
for n + 1 ean be derived. After that the velocity funetion 
for n+ 2 is predieted and improved, and this proeedure is 
eontinued for the whole seetion. Velocity determination by 
ASP is performed sam pie by sam pie for the whole pro­
eessing length or within optional time gates along inter­
preted horizons; the possibi.lity is also given to determine 
the veloeities between given velocity limits. 
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The staeking veloeities are a direet result of the ASP­
analyses and ean be used for an automatie stack. They ean 
be presented in the form of isoline seetions. 

By taking into eonsideration the dip as determined by ASP, 
staeking veloeities are eonverted to RMS-veloeities and 
presented in the same way. 

Applying the Dix-Krey formula over a sm all sliding interval , 
it is possible to indieate the (Ioeal) instantaneous velo­
eities at every point. The presentation is also displayed in 
form of isoline seetions. 

By speeifying the intervals eorresponding to geologieal 
horizons, interval veloeities ean be ealeulated and presen­
ted graphieally. 

Stacking Veloeities 

Isoline 2000 m/ s 

Isoline 3000 m/ s 

Instantaneous Veloeities 

Isoline 2000 m/ s 

Isoline 3000 m/ s 

Isoline 4000 m/ s 

Isoline 5000 m/ s 

Interval Veloeities 

Interval Veloeities indieated : 
between horizons Os and B : 

Band C : 
D and E : 
Fand G: 
G and H : 

1900-1950 m/s 
3100-3500 m/ s 
3300-3400 m/ s 
3700-3500 m/ s 
4050-3900 m/ s 
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Presentation of Velocities 

Linewise presentation of velocities for each CDP as ex­
plained on the previous page 10r the ASP-system can be 
derived 1rom the other routine analyses correspondingly. 

Regional presentation 01 each kind 01 data, i.e. travel 
times and velocities can be carried out by our Contour­
System. Data from lines covering a certain area are extra­
polated to points on a regular grid by the least mean 
squares method. The application of this program to velo­
city data leads to reg ional velocity maps for each horizon 
(examples on the front cover) . 

On the side label of processed sections theapplied stack­
ing velocities are presented as shown below. By means of 
th·is presentation one can easily obtain an impression of 
the velocity distribution along the whole section and can 
pick the velocities for each travel time. Between two neigih­
bouring functions a linear interpolation is performed 
during the stack. 

V3 
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Interactive Interpretation of Velocity Analyses 

If you want to transfer the determined velocities directly to 
the computer or to a storage medium such as punch card, 
tape etc. 

If you want to have immediately an idea of interval velo­
cities, depths etc. 

This is possible by means of our interactive geophysical 
system "IGS", consisting of 

1. Tektronics 4954 Graphics Tablet 
2. TektrDnics 4631 Hard Copy Unit 
3. Tektronics 4081 Interactive Graphics Terminal 

connected to our Control Data computer system 
(Cyber 175) 

The system operates either stand alone or as intelligent 
terminal for the Control Data Cyber 175 computer. 
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