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Summary

• Large corpus (2004 to 2023) of permissively licenced Geoscience Abstracts available 

(EGU Conference)

• Abstracts are readily available but classifying the abstracts to topics using EGU 

session information required considerable effort

• With topics assigned, supervised learning could be used to build an ML model that 

can assign the most relevant geoscience topic of a geoscience abstract

• ML model is significantly better than random model in classifying abstracts

• Accuracy of abstract to topic matching is generally successful

• Training data will be released publicly and codebase will be made open source



Data Collection

Abstracts Extraction

• PDF to Text and XML source files

Topics Extraction

• EGU Websites with Selenium Web 
Driver

Abstracts to Topics Matching

• Matched on EGU identifiers

Data Modelling

Training

• Supervised learning

• BERT and DistilBERT

Evaluation

• Accuracy of single true label vs 
multiple true label

Data Modelling

Geoscience 
Abstract 

Topic 
Classification 

Model



1. Abstract 
Extraction

4. Training and 
Evaluation

2. Topic 
Extraction

5. Model 
Accuracy

BERT vs 
DistilBERT?

3. Abstract To 
Topic Matching

6. Potential 
Applications

Navigation



Data Collection – Abstracts extraction – Stats 

Year Original Data Converted Format

2015 - 2023 XML JSON

2000 - 2014 PDFs JSON

Year Num Abstracts Topics

2015 14K N/A

2014 15K N/A

2013 13K N/A

… … …

2004 7K N/A

Unavailable

Topics



Data Collection – PDF Abstracts extraction

Authors
Affiliations

Abstract

Others

Title

JSON

TEXT



Data Collection – XML Abstracts extraction

Title

Authors

Affiliations

Abstract

Metadata

JSONXML



Data Collection –Topics extraction – Stats 

Web Scraping with Selenium

EGU Conference 

Websites

Year Num Topics EGU Conference Links

2015 22 
https://meetingorganizer.copernicus.org/egu2015/sessionprogra

mme

2014 23 
https://meetingorganizer.copernicus.org/egu2014/sessionprogra

mme

2013 23
https://meetingorganizer.copernicus.org/egu2013/sessionprogra

mme

Available

Topics

• 2015: exclude IS

• 2013 - 2014: exclude IS and PSD

JSON



Data Collection – Topics extraction - Example

Geoscience topics available from EGU conference program

All Primary Topics

Topic Level 2

(Inter-sessions)

Title (Abstract)



Data Collection – Abstract/Topics Matching

Abstracts Topics

ID: EGU-****

Year Abstracts Primary Topics

2015 14K 22

2014 15K 23

2013 13K 23

ID Geoscience Topics 2015

AS Atmospheric Sciences

BG Biogeosciences

CL Climate: Past, Present, Future

CR Cryospheric Sciences

EMRP Earth Magnetism & Rock Physics

ERE Energy, Resources and the Environment

ESSI Earth & Space Science Informatics

G Geodesy

GD Geodynamics

GI Geosciences Instrumentation & Data Systems

GM Geomorphology

GMPV Geochemistry, Mineralogy, Petrology & 

Volcanology

HS Hydrological Sciences

NH Natural Hazards

NP Nonlinear Processes in Geosciences

OS Ocean Sciences

PS Planetary & Solar System Sciences

SM Seismology

SSP Stratigraphy, Sedimentology & Palaeontology

SSS Soil System Sciences

ST Solar-Terrestrial Sciences

TS Tectonics & Structural Geology



Data Preprocessing – Datasets Stats
ID Geoscience Topics

AS Atmospheric Sciences

BG Biogeosciences

CL Climate: Past, Present, Future

CR Cryospheric Sciences

EMRP Earth Magnetism & Rock Physics

ERE Energy, Resources and the Environment

ESSI Earth & Space Science Informatics

G Geodesy

GD Geodynamics

GI Geosciences Instrumentation & Data 

Systems

GM Geomorphology

GMP

V

Geochemistry, Mineralogy, Petrology & 

Volcanology

HS Hydrological Sciences

NH Natural Hazards

NP Nonlinear Processes in Geosciences

OS Ocean Sciences

PS Planetary & Solar System Sciences

SM Seismology

SSP Stratigraphy, Sedimentology & 

Palaeontology

SSS Soil System Sciences

ST Solar-Terrestrial Sciences

TS Tectonics & Structural Geology

Topic Distribution 2015



Model Training
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Evaluation Results

For Single True Label:

• Exact match is required 

between predicted label 

and the FIRST listed 

session e.g. NP/SSS

• Only 'NP' is considered an 

accurate classification

For Multiple True Label:

• Exact match of predicted 

label and ANY listed 

session e.g. NP/SSS

• Either 'NP' or 'SSS' is an 

accurate classification

This recognises that the first 

session listed may not 

always be the most relevant



Training and Evaluation - Accuracy results

Year Model

F1

(single true label)

Accuracy 

(single true 

label)

Accuracy

(multiple true 

label)

2015 
DistilBERT [1] 65.4 65.8 73.9

BERT [2] 66.7 66.9 75.2

[1] Sanh et al. (2019). DistilBERT, a distilled version of BERT: smaller, faster, cheaper and lighter. https://arxiv.org/pdf/1910.01108.pdf

[2] Devlin et al. (2018). BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. https://arxiv.org/pdf/1810.04805.pdf 

Classification Performance as percentage (%)

https://arxiv.org/pdf/1910.01108.pdf
https://arxiv.org/pdf/1810.04805.pdf


Single True Label – Accuracy per Topic

[1] Sanh et al. (2019). DistilBERT, a distilled version of BERT: smaller, faster, cheaper and lighter. https://arxiv.org/pdf/1910.01108.pdf

[2] Devlin et al. (2018). BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. https://arxiv.org/pdf/1810.04805.pdf 
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ID Geoscience Topics

AS Atmospheric Sciences

BG Biogeosciences

CL Climate: Past, Present, Future

CR Cryospheric Sciences

EMRP Earth Magnetism & Rock Physics

ERE Energy, Resources and the Environment

ESSI Earth & Space Science Informatics

G Geodesy

GD Geodynamics

GI Geosciences Instrumentation & Data Systems

GM Geomorphology

GMPV Geochemistry, Mineralogy, Petrology & 

Volcanology

HS Hydrological Sciences

NH Natural Hazards

NP Nonlinear Processes in Geosciences

OS Ocean Sciences

PS Planetary & Solar System Sciences

SM Seismology

SSP Stratigraphy, Sedimentology & Palaeontology

SSS Soil System Sciences

ST Solar-Terrestrial Sciences

TS Tectonics & Structural Geology

https://arxiv.org/pdf/1910.01108.pdf
https://arxiv.org/pdf/1810.04805.pdf


Multiple True Label Accuracy per Topic

[1] Sanh et al. (2019). DistilBERT, a distilled version of BERT: smaller, faster, cheaper and lighter. https://arxiv.org/pdf/1910.01108.pdf

[2] Devlin et al. (2018). BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. https://arxiv.org/pdf/1810.04805.pdf 
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ID Geoscience Topics

AS Atmospheric Sciences

BG Biogeosciences

CL Climate: Past, Present, Future

CR Cryospheric Sciences

EMRP Earth Magnetism & Rock Physics

ERE Energy, Resources and the Environment

ESSI Earth & Space Science Informatics

G Geodesy

GD Geodynamics

GI Geosciences Instrumentation & Data Systems

GM Geomorphology

GMPV Geochemistry, Mineralogy, Petrology & 

Volcanology

HS Hydrological Sciences

NH Natural Hazards

NP Nonlinear Processes in Geosciences

OS Ocean Sciences

PS Planetary & Solar System Sciences

SM Seismology

SSP Stratigraphy, Sedimentology & Palaeontology

SSS Soil System Sciences

ST Solar-Terrestrial Sciences

TS Tectonics & Structural Geology

https://arxiv.org/pdf/1910.01108.pdf
https://arxiv.org/pdf/1810.04805.pdf


Trained ML Model:

• Session recommender system for 
attendees

• Identifying abstracts for potential cross 
listing

• Assisted "binning" of abstracts into 
relevant sessions

• Vetting of abstracts to ensure they are 
relevant to sessions

• Abstract reviewer system
• Topic Distribution Analysis
• Cross listing impacts and benefits

Potential Applications

Public Dataset Release:

• LLM Training
• Named Entity Recognition
• Knowledge Graph Extraction
• What are your ideas?
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