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know more… 
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look at the paper

CLICK 
HERE

https://doi.org/10.5194/se-10-487-2019

EGU 2020: Sharing Geoscience Online,  4–8 May 2020

Interested? Please 
see display D2151 for 

related content on 
how biases effect the  
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Workflow for fracture modelling

Watkins et al., 
2015

Healy et al., 
2017

Watkins et al., 2015

Outputs

1. Lineament mapping
2. Data analysis (e.g. 

topology, trace length)
3. Fracture statistics (e.g. 
trace length distributions)

4. DFNs and upscaled
permeability

Inputs

Does subjective bias impact fracture observation?
How much do output statistics vary between 

geologists?
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Do we all see the same fracture network?
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10 fractures
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Particip
an

t #

Large variability between different participants. 

Is this a 
fracture?

Dense or sparse 
fracture 

network?

Interpreted scanline
Fracture termination obscured
Fracture terminated into rock (i-
node)
Fracture abuts against another 
fracture (y-node)
Fracture trace



A
re

as
 o

f 
in

cr
ea

se
d

 
u

n
ce

rt
ai

n
ty

Why do we see different fractures?

Large variability in y-node classification

Participants are 
internally consistent

Small fractures are 
most variable!

To interpret or not?

Two or more fractures?

Two y-
nodes or 1 

x?
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Is a circular scanline representative (Ni + Ny > 30)? 

Both circles are representative 
(terminations > 30)

Variability between the number of recorded fracture 
terminations.
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The diameter of a representative circular scanline is 
not only dependent on the fracture network, but 

also the geologist collecting the data.
Subjective bias greatly effects fracture observation! Slide 4



RQ2: How does subjective bias impact output statistics?
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• Output statistics are variably effected 
by subjective bias depending on the 

statistic and the method used to 
collect the fracture data. 

• Less variability is observed in fracture 
data collected from the field.

• Trace length and fracture density are
greatly effected by subjective bias, 

intensity is less so. 
• Window sampling appears to be 

least impacted by subjective bias. 



Recommendations for reducing subjective bias

3. Consider Tl distribution

Small fractures isolated

Small fractures connected

1. Draw out the network in 
the field

2. Consider topology

4. Consider the cogitative biases of team members in collaborative work and amend 
fracture networks where applicable to reduce biases in output statistics. 
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Have a go.. How many fractures do you see?

How many 
fracture traces, 
n-, i-, y- and x-
nodes would 

you interpret in 
the circle? 

How would you interpret
the age relationships?

Lets 
discuss!

Drone data courtesy of Dave Healy from the University of Aberdeen, Scotland Slide 7


