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Results - PFAS Mahg
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GEUS, Jupiter

* The value we want to predict:

Whether there is PFAS present in a given "

intake/groundwater aquifer or not. )
 Rule: £

An intake is considered affected by PFAS if PFAS has

been detected in the latest analysis, or if PFAS has

been detected more than once historically. "
« Data source:

GEUS’ Jupiter database, 5018 observations — 5008 "

GEUS: The Geological Survey of Denmark and Greenland
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Pie Chart of 5008 PFAS Intakes
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Defining parameters / features

Topography

Aquifer type

Water level

Net infiltration

Thickness of the unsaturated zone
Recharge

Depth to aquifer

Accumulated thickness of clay above intake

Accumulated thickness of clay above intake,
below redox

Macropore flow
Humus content

Land use
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DK-modellen
DK-modellen
DK-modellen
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DK-modellen
DK-modellen
DK-modellen
DK-modellen

DK-modellen

Iversen et al. 2011
Adhikari et al. 2013
Levin et al. 2016
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https://python-course.eu/machine-learning/evaluation-metrics.php

Modelling

« The model is implemented in Python 3.11 using
the XGBoost module.

« XGBoost fundamentally aims to maximize

accuracy without weighting either ‘presence’ or A: accurate and precise B: precise, but not accurate
‘absence’ of detections.

Training: 75% of the data
Validation: 25% of the data

» Evaluation metrics:
Accuracy — overall fit of the model
Precision — correctness of positive predictions

Recall (Sensitivity) — proportion of actual positives
correctly identified

C: neither accurate nor precise D: accurate, but not precise
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The model predicts PFAS presence with high

83%
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confidence

* > 75 % is acceptable
» High accuracy / high precision

* Lower recall: tendency to produce a higher
number of false negatives (may improve with
more data being available)

» Acceptable model

» High confidence that PFAS is present when
the model indicates it
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Public availability

Input Funding

- Geological / - The Danish EPA
hydrogeological data

- Analytical data

Output
- Public map services
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Lessons learned

Machine learning is useful — but data quality and quantity are everything
The difficult part is not necessarily the model, but building the ﬁ between disciplines

Environmental data are never truly static — so the solution should not be either

Al-generated results create interest, questions — and plenty of opinions

Start small, learn fast — and just do it!
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