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Project summary: This is an exciting PhD opportunity to engage in highly cross-disciplinary research. 
The project brings together geoscience, psychology, data science, and aspects of engineering 
geology. The project will explore how cognitive and physical bias in fracture data collection (at 
different scales of enquiry) affect fracture representation in geological models and, critically, how 
these uncertainties influence model outcomes for geoenergy and engineering applications.  The 
research aims to develop and test pathways or approaches to identify and reduce or account for 
key sources of bias. As well as the GeoNetZero CDT community and opportunities, the student will 
be part of the lively Faults and Fluid Flow (FAFF) research group in Strathclyde’s Dept of Civil and 
Environmental Engineering. 
 

 
Figure 1. Fieldwork mapping an outcrop fracture network. Here, we were investigating if 8 field geologists 

collected the same fracture data from the same scanlines: they didn’t…! See Andrews et al., 2019 for more. 

 
Project description: Fracture data are used to populate geological models which can inform decision 
making on reservoir properties, rock strength, seal integrity, and anticipated fluid flow. Failure to 
recognise and account for uncertainties in fracture data can limit model outcomes, with significant 
ramifications for a range of applications, including for secure subsurface storage. Despite this, 
current approaches to fracture data collection and interpretation rarely account appropriately for 
the multiple sources of uncertainties such as the resolution of the tools that we use to capture the 
presence and geometry of faults and fractures, to the range of cognitive and physical biases that 
affect and limit the data we collect (Andrews et al. 20191; Shipton et al. 20192). Such uncertainties 
affect fracture data observed using any approach and at a range of scales of enquiry. 
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In this project, the PhD student will investigate different approaches to capturing, modelling, and 
mitigating uncertainties in fracture data representation and how these approaches influence 
confidence in models derived from those data.  
Specifically, the student will:  

a) Collect and interpret new fracture datasets using different approaches or scales of enquiry 
(e.g. outcrop field sites and tunnels (dm- to m-scale), remote sensing (km-scale), or X-CT 
scans (micron- to mm-scale) 

b) Design and conduct group workshops (these could be run online or face-to-face, or both, 
depending on what is appropriate) to collect empirical data on the interpretation of the 
same datasets by a wide range of geoscientists (e.g. Figure 1) 

c) Explore the consequences of these uncertainties in the resulting fluid flow model outcomes 
and their applications 

d) Explore the sources of uncertainty in fracture data collection, and approaches to mitigate 
biases and reduce uncertainties, including protocols for ‘crowdsourcing’ data 
collection/interpretation within teams.  

Field sites will be selected to inform geoenergy applications, for example, granites or sedimentary 
aquifers to inform geothermal systems or in caprock/overburden units to inform geological storage. 
Workshop participants will include geoscientists from both academia and industry (we will approach 
the CDT’s industry partners), and at least one of these workshops will be delivered as part of a short 
course for the CDT on bias in geological data collection and interpretation. 
Project outcomes will improve how fracture datasets are collected and interpreted across a range 
of scales, ultimately increasing confidence in geological models and enabling low-carbon geoenergy 
applications. The outcomes are crucial to de-risking low-carbon geoenergy applications, 
environmental engineering, and informing effective policy. 
 
Applicants:  The ideal candidate should have a desire to work in an interdisciplinary, applications-
focused field of recognised international importance in geoscience. They will be a practical self-
motivated person who will lead the development and direction of their project. Applicants should 
hold (or expect to get) a minimum of an upper second-class honours degree or an MSc with 
distinction in physical sciences or a related field. 
 
This PhD comes with a UKRI level fully-funded studentship, including fees and stipend. The 
studentship is due to commence 01 October 2021. The fees and stipend can only be awarded to UK 
and EU students (and not to EEA or International students). 
 
Career routes: The student will gain a multidisciplinary skillset (including field skills, data processing 
and modelling, and understanding of psychology and decision sciences) making them suitable for a 
range of employment options working in conventional and emerging geoenergy, geological risk, 
resource extraction, environmental engineering, policy, or academia.  
 
 
 


