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Introduction

This research is an attempt to identify and model the
uncertainties in the process of hydrocarbon potential,
to reduce the possibility of wrong estimation of the
location of a hydrocarbon reservoir, and as a result, to
avoid wasting financial and time resources.

Since the most exploration target in the Fars area is
the Dehram formation group and this horizon belongs
to the Paleozoic geological period, among the plays
related to the four oil systems of the Upper Permian,
the Paleozoic period has been studied as the main play.
These maps were formed with the help of interpolation
of 32 sample wells for each oil system parameter. After
identifying and determining the effective factors, data
related to 32 exploratory wells were collected, edited,
and prepared. This task has been done by designing
the required spatial database in the form of tables and
toll classes with the appropriate image system and
coordinate system, and by using the analysis based
on the spatial information system, the factor maps of
theoretical functions have been prepared.

In preparing the required maps to define the range
of play, maps such as maps of source rock, reservoir
rock, trap rock, and cover rock are needed, which
represent the expansion of the main elements of a
hydrocarbon system. Each of these maps can be
prepared by combining several parameters. From the
combination of these maps, the area that needs to focus
on exploration activities, or in other words, the area
that is prone to exploration activities, is determined.
In introducing a play, in addition to the necessity of
defining the expansion of Sweet Spots horizontal
regions, the relationship between source rock, reservoir

Accepted: April/23/2024

rock, cover rock, and how to charge hydrocarbons
in a vertical section should also be known (Fig. 1).
In introducing a play, in addition to the necessity of
determining the expansion of prone horizontal areas,
the relationship between source rock, reservoir rock,
cover rock and how to charge hydrocarbons in a
vertical section should also be known.
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Fig. 1 How to determine the prone area in a play [1].

Materials and Methods

Geoscientists have always been looking for the ability
to integrate the data obtained in exploration in an
integrated environment and use it for better decision-
making using map generation [2].

Geospatial information systems can provide this
framework for investigating uncertainty in multi-
criteria decisions by performing data-based analysis
and acting as a decision support system [3]. Moreover,
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evaluation with the help of spatial information systems
is a method in which a spatial database and a spatial
analysis tool are used to store data, and it can be used
in examining the exploration process at the level of
bridges. In the process of exploration of hydrocarbon
materials based on play calculation of geological
chances and preparation of risk maps from the main
stages and the final output are considered [4]. In the
data-based approach, the use of data related to the
parameters of the discussed oil system in the region

is such that four sets of maps are produced for each
element of the oil system. This map, which includes the
source rock map, reservoir rock map, trap rock map,
and cover rock map, is produced in the presentation
process based on the probability of the presence of
each oil system in a map along with the uncertainties
associated with it. The same four functions are intuition
theory and are presented using the development model
of Fig. 2.
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Fig. 2 Maps of input factors to the database model, (a) Tmax, (b) S1+S2, (c) HI, (d) TOC, (e) Net, (f) Isopach, (g) Net-Gross,

(h) Porosity, (i) Center Line Proximity.



It was obtained by combining maps of common sections
(CRS) with the help of Dempster-Shafer combination
functions in the presented model. It shows the geology
of the Permian (one of the important gas reservoirs in
the south of the country) along with the uncertainties
associated with it. In data-driven modeling, various
input maps are combined using models such as
frequency ratio, logistic regression, marker weight,
artificial neural network, and Dempster-Shafer theory.

The process of implementing the model is as follows:
first, a series of sub-factors is defined for each element
of the oil system, and then the different classes of each
sub-factor and its concepts are determined [5].

Based on the proposed model, the elements of the
oil system are integrated. The basis of this integration
is based on the Dempster-Shafer theory. This means
that in each map and for each point with known
coordinates, instead of being estimated with only one
number according to the previous procedure, there is
a probability of having a factor of hydrocarbons, with
four numbers of trust, lack of trust, uncertainty, and
believability. It is estimated flexibly. By combining the
maps, these numbers are also combined, and finally, in
the play area, the geological risk assessment has been
done in such a way that for each range, the probability
of the presence of hydrocarbons is presented with four
uncertainty functions.

For interpolation in order to prepare maps of the input
factor to the data model, the normal and global kriging
method has been used because it is linear and simpler,

100 -

90

80

70

Petroleum Research, 2024(August-September), Vol. 34, No. 136

and more compatible with real data. As a result,
according to Fig. 2, the output of the model in each
step is a cell map.

Results and Discussion

The method proposed by Chang and Fabri was used to
test the results obtained from intuition theory functions
in the data-based process [6].

To evaluate the performance of the model used to
generate hydrocarbon fluid potential risk maps by
intuition theory, the efficiency curves of SRC success
rate and PRC prediction have been used. Furthermore,
the model performance curves are obtained by plotting
the percentage of probable regions against the success
and prediction rates as shown in Fig. 3.

The horizontal axes show the percentage of possible
areas, and the vertical axes show the percentage of
success and prediction, respectively. By reversing the
role of training and test samples, and re-implementing
the process of preparing the potential map of
hydrocarbon resources using the proposed model,
finally new prediction and success rate curves were
prepared based on new training and test samples. By
comparing these curves with the success rate and
initial prediction curves, the result is obtained that
the prediction process of training and test samples is
relatively similar in both. In other words, the model
is stable to the change of training and testing samples.
Therefore, changing the training samples does not
make a significant change in the results of the model.
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Fig. 3 (a) success rate curves and model prediction rate (b) curves by reversing the role of training and test samples.
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In Fig. 4, the integrated final risk map was classified
into three class maps of zones with high, medium, and
low hydrocarbon suitability based on the milestones
on the success rate curves.
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Fig.4 The final geological risk map.

Conclusions

The obtained results showed that the vulnerability
of oil system parameters in the process of finding
hydrocarbon potential in the series of oil traps in
the Fars sedimentary region can be monitored with
good accuracy using the developed Dempster-Shafer
theory. The integration of the methods used in the

research provides a framework that every point of
the studied sedimentary area has a certain amount of
vulnerability, the uncertainty of which is controlled
by four values related to the Dempster-Shafer theory,
and the classification of exploratory targets in terms
of vulnerability with Consider an uncertainty interval.
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