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Dataset Discovery Challenge
▷ The Dataset Discovery Challenge arises from the vast array of 

datasets provided by large data centers, such as NASA's Goddard 
Earth Sciences Data and Information Services Center (GES DISC). 
These centers offer a multitude of datasets spanning diverse 
disciplines, including Atmospheric Composition, Water & Energy 
Cycles, and Climate Variability.

▷ For non-expert users, the process of navigating through these 
datasets is often hindered by the complexity of the dataset 
metadata. This complexity encompasses various aspects, such as the 
type of measurement, spatial and temporal resolutions, data 
formats, the time span covered by the data, and geographical 
coverage, among others.
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Enable Data Discovery through 
Published Research
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Dataset C

Dataset B

Dataset A

Applied Research Areas 

Air Quality Public Health Agriculture Climate Extreme Weather

Enrich dataset metadata with knowledge 
extracted from publications



Approach
Allow dataset discovery based on user interest in specific 
Applied Research Area:
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Applied Research Area
Air Quality

Dataset A Dataset B

Interested in

User

Article 1 Article 2



Benefits
When a user accesses the dataset accompanied by its publication, they gain 
several valuable insights, including:

▷ Demonstrative application of the dataset in a field of applied research 
relevant to the user's area of interest.

▷ A real-world instance showcasing the utilization of the dataset in a 
scholarly article.

▷ Detailed insights into the particular application of the dataset in applied 
research.

▷ A comprehensive guide outlining the usage of the dataset, including the 
selection of variables, preprocessing steps, and the time span covered.

▷ In-depth analysis and visual representations derived from the dataset 
data.
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Example
Publication: Katpatal, Y.B., Patel, V.K. & Londhe, 
D.S. Impact of COVID-19 on spatio-temporal 
variation of aerosols and air pollutants 
concentration over India derived from MODIS, 
OMI and AIRS. Spat. Inf. Res. 31, 637–651 
(2023). DOI: 10.1007/s41324-023-00530-4

GES DISC datasets used in publication: 
OMTO3d_003, OMNO2d_003, 
OMDOAO3_003, OMSO2e_003, 
AIRS3STD_006.

Publication Applied Research Areas: 

AIR QUALITY, PUBLIC HEALTH
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Figure from publication produced from the 
OMTO3d_003 data: Variation of OMI [Ozone 
Monitoring Instrument] Aura UV AI over India during 
25 March to 3 May 2020 (lockdown period) and 
average of 2016–2019 for the same period.



Challenge - Poor Dataset Citation
Poor citing of datasets in 
articles makes finding 
articles challenging.

We have to search 
multiple bibliographic 
sources for the dataset 
DOIs.

The figure at right presents 
the search results on 
~1,500 dataset DOIs for 
articles published in the 
last decade
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Challenge - Poor Dataset Citation
▷ While the largest 

contributor of unique 
citations is Google 
Scholar, it lacks the 
citation metadata.

▷ While Crossref contains 
majority of publications 
DOIs - it has very limited 
data on dataset to 
publication linkage.
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Challenge - No uniform metadata
As we retrieve metadata for publications, we get keywords 
when available. 

▷ The keywords are retrieved for 50% of publications.
▷ The retrieved keywords are not interchangeable 

between publications.
▷ The retrieved keywords do not necessarily describe 

applied research areas of publications.

A mechanism for the uniform assignment of applied 
research areas is needed.
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Methodology
▷ Rely on content of the publication title and abstract to assign the 

publication to one of several applied research areas.
▷ Characterize each research area with the set of 10-20  terms.
▷ Preprocess publication abstracts using Natural Language 

techniques and extract terms.
▷ Based on the Term Frequency Inverse Document Frequency 

(TF-IDF) technique, TF-IDF vectors are generated for each 
publication, resulting in TF-IDF weights for each found search 
term.

▷ Each article is assigned to one or more Applied Research Areas 
based on the thresholds for the search terms’ TF-IDF weight 
sums. 10



Results

Approximately one-half of 
collected publications can be 
attributed to one or more Applied 
Research Areas
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GES DISC Publications Search
The GES DISC 
Publications 
Web Interface 
provides direct 
linkage between 
publications and 
datasets and 
allows Applied 
Research Area 
publications 
browsing.
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Improving Dataset Discovery
▷ Assigning applied research 

areas to the datasets helps to 
discover the datasets, forgoing 
publications browsing.

▷ New versions of datasets can 
inherit the applied research 
areas of the older dataset 
versions, thus speeding up 
discovery of those datasets.

▷ The datasets that are similar to 
the ones that already have 
assigned applied research 
areas can be offered for usage 
as well.
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Dataset A, 
Version 2

Dataset B
(very similar to A)

Dataset A, 
Version 1

Air Quality

Article 1



Link Prediction
Link Prediction is a Machine Learning 
algorithm that can be applied to assign 
the applied research areas to the 
datasets that were not used in the 
publications, but which are very similar 
to the datasets that were used. 

Please see a poster presented at AMS 
student conference: Enhancing 
Dataset Discovery with Knowledge 
Graph Link Prediction Techniques.
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Knowledge graph generated using GES DISC dataset metadata, with 
“Dataset” nodes in purple, “Keyword” nodes in blue, “Investigator” nodes in 
beige, “Platform” nodes in orange, and “Instrument” nodes in red.

https://docs.google.com/presentation/d/18k7tz74UhXa7jF7jlwssspb23myPKHz_EHxgAE-2Wls/edit#slide=id.p
https://docs.google.com/presentation/d/18k7tz74UhXa7jF7jlwssspb23myPKHz_EHxgAE-2Wls/edit#slide=id.p
https://docs.google.com/presentation/d/18k7tz74UhXa7jF7jlwssspb23myPKHz_EHxgAE-2Wls/edit#slide=id.p


Future Automated Information Extraction
Large Language Models are powerful tools that allow information to be 
extracted from the publications. Using GPT-3.5 to extract information from 
abstracts of publications linked to GES DISC datasets yielded:

● Years of research coverage (70% of abstracts).
● Geographic regions (97% of abstracts). 
● Studied variables (100% of abstracts).
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Questions? Comments?

Contact Irina Gerasimov at Irina.Gerasimov@nasa.gov 
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