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Computation flow chart 
 

Program cigar_probe uses a suite of seismic amplitude volumes and a table containing the 
location and volume of fluid produced or injected at several wells. The output of the cigar 
probe is one representative value per well per attribute. 
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Given N seismic attribute volumes and M well location files (as detailed later in this 
documentation) cigar_probe will generate N statistically representative values of each attribute 
for each one of the M wells within the survey. To do so, the tool also requires two constraining 
surfaces between which the representative value will be computed.  
 

 

 

 
 

   

Theory 
 
cigar_probe assumes that each perforation acts as a point sink (for fluid production) or point source (for fluid 
injection). The Green’s function of a point fluid source in a 3D homogeneous body is 1/R. Assuming a linear 
system, the production (or injection) volume from a well is a linear sum of that from each of the perforation 
locations.  

 
Figure 1. Illustration of the cigar probe. (a) A vertical and horizontal well in the Lower Barnett Shale with a 
single perforation whose impulse response, or Green’s function is 1/R. (b) For multiple perforations, the flow is 
simply the integration of multiple impulse responses giving the shape of a cigar.  The impulse response is set to 
be zero outside the target formation in this example, corresponding to the upper and lower fracture barriers. 
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Figure 2. Another illustration for cigar probe through TOC volume (After Verma et al., 2016). 
 

 

Parameter description 
 

At the top of the aaspi_util GUI, click the “Attribute Correlation Tools” tab, and select 
cigar_probe on the drop-down menu: 
 

 
 

The following GUI will appear (see next page): 
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Tabs (1) and (3) allow you to browse the current folder and select all the seismic attributes to 
correlate with production or injection parameters, along with the well paths for such 
operations. Multiple attributes may be selected. The format for well paths is discussed in the 
next section. You may also (1a) load a list to a text file or (1c) save a list to a text file.  
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Reset List (2) allows you to reset the list of input attributes in case a mistake was made in the 
selection process. The program is smart enough to recognize whether an attribute is selected 
twice; in this case, one of the duplicated attributes will be discarded. (4) Specifies the number 
of header lines to skip in the well files and (5) the positive orientation of the well depth. (6) 
Type of cigar probe cross section (ellipsoidal or circular). (7) Radius of influence for cigar probe. 
If the option for an ellipsoidal cross section is selected, the horizontal and vertical radius of the 
cigar will need to be specified.  
(8) This option is only available for time seismic volumes for vertical unit conversion purposes. 
If the seismic is in depth units, the unit matching between the well and the seismic will be 
automatic. 
If the seismic is in time units, the formula is as follow: 
Vertical Unit Conversion Factor = 0.5*Reference Velocity (accounting for the two-way travel 
time of seismic rays). 
If both seismic and wells are in time, then we need to set the reference velocity to be 2x the 
vertical unit conversion factor. For example, if seismic data are in second and wells are in 
millisecond, then we need a vertical unit conversion factor of 1000 (1s = 1000 ms), and thus the 
reference velocity should be set to 2000. 
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On the Horizon parameter tab, (8) refers to time or depth slice constrains the user may want to 
impose for the limits of the cigar. The target top surface and the target bottom surface are 
selected in (9). (10) accounts for the format of the horizon file imported and (11) for the 
orientation of positive values in it.  
 

Input well file format  
 

The input file should be in following format  
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(1) Is for the well name and (2), (3) and (4) for the x, y and z coordinates of the well 
respectively. The z coordinates refer to the coordinate of points along the well path. By default, 
well’s z axis is assumed to be in feet. However, if it’s converted to time, please make sure to set 
the correct reference velocity mentioned in the “Primary Parameters” tab so that we can match 
seismic and well’s vertical units. 
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Input surface format (earth-vision) 
 

 
 

Output files 
 

The number of files generated by the program is the number of wells input plus 4. For example, 
if 5 wells are used for the cigar probe analysis, then 9 files are generated as output. The first N 
files (with N the number of wells) are all the extracted seismic values along the wellbore, and 
will look similar to the next figure. The explanation for the meaning of each column can be 
found within the file in the upper section.  
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The remaining four files will be corresponding to the statistical analysis performed for the 
correlations. The user can then use these results and find correlations using other software, like 
Microsoft Excel. The statistical results are as follows: weighted median; weighted average; 
weighted percentile and cross correlation. 
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