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Addressing the “Elephant in the Room”

Finding Solutions to Challenges

However, the inherent
complexity of these systems
coupled with heterogeneous E
and ambiguous data, provide ( Irsa
several unique challenges \_Spear!
when trying to assess the
broad range of potential risks
posed to groundwater

Successful applications of big data and machine learning in other scientific disciplines suggest
these approaches are well suited to coping with these types of challenges
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Buzzwords du jour:
What'’s the value of Big Data & Machine Learning?
How about “Machine Learning”?
Gives computers the ability to learn
without being explicitly programmed; e.g.
we should be able to provide computers
access to data and let them learn
themselves.
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http://successflow.co.uk/blog/2015/11/27/data-is-the-new-oil-but-do-you-have-the-resources-to-refine-it/

Application of ML & BD at NETL —

Evaluating Subsurface Fluid & Gas Migration Risk

Prior research highlighted the need for a way to
identify areas with an increased likelihood for fluid
and gas migration to provide additional insights to

better support a range of decision making needs
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Any framework or model designed to support this
analysis would need to work with a big volume,
variety, and veracity of data in space & time
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TRUE because it is:

Fuzziness

‘ Q| world data and uncertainty,
.

easy to understand (based
on natural language),

NETL’s Spatially
Integrated Multi-
variate Probabilistic
Assessment (SIMPA)
model is a data-driven
framework that
couples open data with
big data processing and
fuzzy logic

flexible,
| ‘ + handles highly complex, real
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experience of experts,

can readily couple with
traditional statistical, spatio-
temporal statistical, and

machine learning techniques
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Bringing the Inputs Together in Fuzzy Space:
Natural Pathways
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Designing the Framework
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Natural Pathways:
hm/ * Where are they?
* What are they?
* What are they proximal to?
Due to the nature of our problem set & avaifa 3, we a

that is flexible, works with imprecise data, and accounts for expert knowledge
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Building a Fuzzy
Logic Model
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Bringing the Inputs Together in Fuzzy Space:
Wellbore Pathways
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Rule Base:

Status
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Questions
Jennifer Bauer
jennifer.bauer@netl.doe.gov

NETL Geospatial Researcher

https://edx.netl.doe.gov/carbonstorage
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