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Abstract

Collect publications referencing the Earth Observing System Data and 
Information System (EOSDIS) dataset DOIs from Web of Science, 
Scopus, Crossref, Google Scholar, and DataCite; for details see 
Gerasimov, et al. (2024), 10.5334/dsj-2024-001. 
Determine linkage of EOSDIS dataset DOIs to Common Metadata 
Repository (CMR) data collections. Assign Applied Research Areas to 
publications using the Global Change Master Directory (GCMD) 
keywords. When possible, link DOIs of retired dataset versions to their 
current versions in CMR.

Connecting publications to CMR data collections in Knowledge Graph 
allows for linking publications’ Applied Research Areas to data collections 
currently offered to CMR users.

NASA/Goddard Earth Sciences Data and Information Services Center (GES DISC)https://disc.gsfc.nasa.gov/   

Building Knowledge Graph

Analyzing EOSDIS Dataset Research Outputs using Knowledge Graphs and Large Language Models

Datasets, unlike publications, can be updated over time, with each new version 
receiving a DOI but not always being linked to previous ones. This complicates 
tracking citations across a dataset’s lifecycle. We address this by integrating dataset 
versions and citations into a knowledge graph (KG), which helps trace dataset 
citations and analyze dataset usage in applied research. To categorize publications 
from various journals, we fine-tuned NASA IMPACT INDUS Large Language Model 
(LLM) on a labeled publication set, assigning publications to one of twenty applied 
research areas. By linking datasets to these research areas, we improved dataset 
searchability and discovery through these domains.

Linkage of EOSDIS dataset DOIs to CMR
Stats and challenges:
● We collected 21,806 publications that contained 32,753 

citations of EOSDIS DOIs registered as datasets
● 3,556 dataset citations are unique EOSDIS DOIs
● 70% of registered EOSDIS dataset DOIs are matched to 

CMR records (these are the datasets currently offered to 
users through https://search.earthdata.nasa.gov). 

● 16% of registered EOSDIS dataset DOIs are determined 
as retired versions of CMR data collections

● 14% of registered EOSDIS dataset DOIs are not matched 
to either current CMR collections or their older versions

● The pie chart for citations of EOSDIS dataset DOIs in 
collected publications underline the importance of 
creating linkage between retired and current dataset 
versions. While EOSDIS DOI registry, DataCite, enable 
this linkage (ability to add preceding and succeeding 
DOIs), this feature is not being used when EOSDIS 
DOIs are registered or updated. This leads to 
challenges in obtaining dataset version provenance.

To classify the diverse range of collected publications, the pre-trained NASA INDUS 
LLM (10.48550/arXiv.2405.10725) was fine-tuned on a labeled set of publications. 
As a result, ~80% of collected publications were successfully categorized into one 
of twenty applied research areas. 
The histogram below shows that citations of the EOSDIS dataset DOIs, which are 
not linked to current CMR collections, play a significant role in determining the 
dataset’s Applied Research Areas.

Applied Research Areas of Publications and Datasets

● Without the ability to trace retired and duplicate dataset 
versions to the current versions in CMR, the publications 
for older dataset versions cannot benefit current versions 
of the datasets for applications related to their search and 
discovery.

● Presented publication categorization use case shows that 
older versions of datasets contribute significantly to the 
determination of dataset Applied Research Areas.

The GES DISC Publications website 
https://disc.gsfc.nasa.gov/information/publications includes an Applied Research 
Areas facet for Publications browsing. The facet allows users to browse publications 
and discover the datasets used in an Applied Research Area of user interest.
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