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Reservoir Series

Geological Modeling:
Practical Techniques for Facies modeling and Property modeling

Geologists and geophysicists with 4-8 years’ experience and other personnel 
who need to improve their understanding of geological modelling.

The core of the course is Reservoir Model Design 
– how to use data, algorithms and parameter 
specifications to make a model which is a 
reasonable subsurface representation of the 
reservoir, enough to calculate in-place resources 
and quantify the associated uncertainty.
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The course therefore divides into a logical flow from data 
analysis, through fundamental applied geostatistics, 
to the rock (facies) model, the property model, 
final upscaling, the volumetric calculation and the 
uncertainty quantification. 

Objectives, outcome:

1. To understand the process of scaling up data 
from log and core to the cellular modelling 
scale

2. To understand the options for facies and 
property modelling (algorithm choices) – 
which algorithm to use when and why

3. To be able to explain the fundamental 
geostatistical principles which underlie  
the standard modelling algorithms 

4. To learn the techniques for 
deterministically guiding those 
algorithms in order to better represent 
realistic reservoir architectures

5. To run volumetrics and understand 
the associated uncertainties

6. To appreciate the current choices 
for model-based uncertainty: 
multi-probabilistic vs. multi-
deterministic ensembles and how 
to post-process the results  
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Reservoir Series

Course Content:

Geological Modeling:
Practical Techniques for Facies modeling and Property modeling - continued

Course Tutor 

Course Duration: Duration is 3 days. Courses available from this series:
Basic Geoscience 
Introduction to Geophysics 
Openhole Petrophysical Interpretation
Core Description
Production Geology
Applied Production Geology
Reservoir Model Design
Fractured Reservoir Characterisation
Geology for Drilling Engineers
Reservoir Engineering
Applied Reservoir Engineering
Well testing
Logging While Drilling
Basin Analysis
Geomechanics
Basin-Scale Analysis

Mark Bentley  PhD

Mark has spent most of his career working in or leading integrated study 
teams, initially with Shell and subsequently with TRACS (now part of AGR) 
where he currently designs and runs courses and directs the TRACS Training 
programme.  His specialist fields of expertise are 3D reservoir modelling 
and scenario-based approaches to handling subsurface uncertainty and risk. 
Mark has served as a distinguished lecturer for the SPE and the EAGE, and 
has delivered training courses on every continent, except Antarctica. Mark is 
co-author of ‘Reservoir Model Design’ - A Practitioner’s Guide; an Associate 
Professor at Institute of Petroleum Engineering, Heriot-Watt University, 
Edinburgh, UK and a Fellow of the Geological Society, London

Day Morning session 10:00-12:45
(2h45min)

Afternoon Session 1:45- 5:00
(3h15min)

Day 1

Lecture 1  Data scaling – core and log
Handling the inputs to rock and property modelling; 
upscaling diverse data to effective block properties 
for modelling; defining model purpose and designing 
fit-for-purpose workflows 

Case: The Pembroke Field Case – introduction; log 
and core data.

Lecture 2  Essential Geostatistics
The algorithms: marked point (objects), variography 
(kriging, SIS, SGS), texture (MPS); intuitively linking to an 
underlying reservoir architectural concept; deterministic 
controls and trending

Case: Data analysis of the Pembroke log data sets; editing 
and QC.

Day 2

Lecture 3 Rock Modelling
Deciding how much detail to include (‘Flora’s Rule’) 
and heterogeneity in terms of length scales; 
conversion of concepts and length scales to 
parameter settings for different environments.

Case: Parameter definition for contrasting reservoir 
types in the Pembroke Field.

Lecture 4  Property Modelling
Core issues in property modelling: sampling and bias, 
trends, parameter distribution shapes, trends, definition 
of net, use of cut-offs and kv/kh; modelling of porosity, 
permeability (transforms) and saturation relationships. 

Case: Parameter definition for Pembroke Field porosity & 
permeability modelling and saturation height functions.

Day 3

Lecture 5  Model Upscaling and Volumetrics
Multi-scale modelling and the application of the 
Representative Elementary Volume (REV) concept; 
model-based volumetrics

Case: Model design summary for the Pembroke 
Field.

Lecture 6 Modelling Uncertainty
Bias and heuristics in uncertainty, multi-deterministic, 
multi-stochastic analyses and post-processing the 
ensemble

Case: Definition of volumetric ranges for the Pembroke 
Field case.


