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1- Introduction

Data modeling is a key component for the development of any database (Han et al., 2019). The conceptual data
model (CDM), the logical data model (LDM), and the physical data model (PDM) are three common types to
describe the abstraction level of data modeling. The conceptual data model, which shows a high level of view, is
at the highest level. This model reflects the general structure of the data required to support business needs, which
is independent of the data storage structure (Sherman, 2015) and describes the relationship between the data
(Faraji Sabokbar et al., 2013). In the first step of conceptual data modeling, the use of the ERD (Entity-
Relationship Diagram) method is very useful. The conceptual data modeling phase with this method first involves
the classification of entities and attributes, then the identification of other entities, and finally the definition of all
relationships between entities. The Geographic Information System (GIS) has created a platform for rapid growth
in the oil and gas industry and has attracted the attention of many oil and gas professionals. Many oil and gas data
are spatial data. Collecting spatial and storage information in the database and finally creating a Geodatabase is
used to collect, store, and visualize the physical location of wells in an oilfield (Fozun Bal, 2004). Database users
are usually connected with the data stored in the database, that one of the important points in storing data is their
conceptual design. Therefore, before creating a geodatabase, it is necessary to design a conceptual data model. In
this study, using the ERD method, a geodatabase structure is designed for geochemical data of oil wells.

2- Material and methods

Data in this study, which are in the two groups of petroleum geochemical data and spatial data of the oilfield, are
all as an entity in the geochemical database of the oilfield. An entity is something in which we store spatial and
non-spatial data (Han et al., 2019). Petroleum geochemical data is used for oilfield exploration, management,
production, and development (Hunt, 1996). In an oilfield, the most basic spatial entity is the wells. Other spatial
entities in this study are field boundaries, sectors, and formations. Non-spatial entities were defined in separated
tables including oil samples, Rock-Eval pyrolysis parameters of Pabdeh, Gurpi and Kazhdumi formations, data
from gas chromatographic analysis (GC) and the ratio of vanadium to nickel, parameters related to maturity and
source extract from GC-MS analysis of samples, carbon isotope data, and Fourier transform infrared analysis data
of Gachsaran oilfield. The conceptual data modeling stage (ER approach) first involves the classification of
entities and features, then the identification of other entities, and finally the definition of all relationships between
entities (Teorey et al., 2011). After identifying entities, attributes were defined to identify each entity. SAP power
designer software is one of the best databases modeling software. In this study, the ERD data graph is modeled
using this software. Also, The PostgreSQL/PostGIS relational database management system was used to create
the database management system.

3- Results and Discussion

As can be seen in ERD for geochemical geodatabase of oil wells, 11 entities were identified to create the data
model. Also the attributes of each entity were defined. Among the 11 entities in the data model structure, the oil
well entity has all the keys to relationships with other entities. Each geochemical analysis was considered an
entity. Although each of these entities can be combined with the existence of a well or oil sample, was preferred
their storage in separate tables for the logical classification of data, normalization between entities, and increasing
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data integrity and database performance. As Bagui and larp (2012) emphasized, the ERD model is one of the
well-known methods for designing a logical database. Conceptual data modeling leads to the creation of a logical
database design. The PostgreSQL/PostGIS RDBMS was used to create the database management system.
PostgreSQL database is a common database used in a variety of spatial applications. As Shukla et al. (2016) put
it, PostGIS, a spatial database plugin for PostgreSQL, performs better than spatial Oracle databases. PostGIS
works to select object operations in the neighborhood of another object, as well as for better spatial and temporal
representations of the MongoDB database (Makris et al., 2019). According to Sveen (2019), PostGIS performs
better than MongoDB and Neo4J for operations commonly used in spatial systems. Therefore, this study used
PostgreSQL/PostGIS as its spatial database, which shows the structure of the spatial database created in Figure 4.

4- Conclusion

In this study, the data extracted from geochemical analyses of oil wells in the Gachsaran oilfield were examined
to model the data at the conceptual level. Modeling data at the conceptual level is essential before creating a
logical and physical model for creating a database. As a result, for the data mentioned in the present study, the
data model was designed in the ERD method to design a spatial information system. Due to the lack of an
integrated database of petroleum geochemical data, it is necessary to carefully identify and evaluate the
information required by users and geological units of oil companies before designing the system. Databases can
be developed using the relevant data model using any database language. Here for oil geochemical databases, we
created data models using PostgreSQL. Data modeling is usually an incremental process; this means that first a
simple data model is provided that meets the basic needs; then other data is added to meet the needs that were not
anticipated in the initial analysis. Therefore, according to the available data from the geochemical analysis of the
oil sample, the conceptual data model was designed to provide the initial data model. This Diagram is updated
and developed by changing and increasing the needs of users.
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Fig. 3. Conceptual Model designed using the entity relationship diagram (ERD) for the geochemical
geodatabase of oilfield of the present study.
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Fig. 4. The structure of geodatabase created for petroleum geochemistry data in present study.
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Table. 1. The example of a logical model for the present study data.

zone A 209741000 72425.7
2 zone B 49622300 29427.5
3 zone C 38093800 25704.1

148757

Gachsaran 551387300

Gs_ 1  '50°50  '10°30

2 Gs_2 '56°50  '18°30 5 3 1 2 1 2 2 2 2 2 2

3 Gs_3 '35°50  '29°30 4 1 2 1 1 3 3 3 3 3 3

Kazhdumi
Asmari null 1 7
Pabdeh 2 null 11

435 0.43 0.36
2 0.49 1.41 438 256 0.55 0.27 2 2
3 0.5 0.9 432 219 0.41 0.35 3 2
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