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ABSTRACT:  

In biological and environmental science, there has been good progress in setting up several data 

repositories to provide greater access to scientific data. However, users cannot realize their values if they 

cannot quickly locate the datasets required for their scientific research and applications. Recent studies on 

data retrieval practices [1,2] have revealed that current data portals lack effective data discovery solutions. 

Text or keyword search provided by the data portals matches user queries and data descriptions to rank the 

relevant datasets. This type of search depends on how well the data owners described the datasets, or how 

the users expressed their information needs. It may yield either empty results or too many almost identical 

datasets. Additionally, users need to be familiar with the structure and terminology of the portal to obtain 

meaningful results. The text-based search may produce top-ranked search results, which may be retrieved 

from the same data collection, sharing common attributes. As a result, users are unlikely to discover novel 

datasets. Therefore, we need an innovative data discovery solution that complements the existing search 

tools on the portals to deliver relevant and new datasets to users. To address this challenge, we developed a 

data recommender system for scientific datasets. We describe the system in the context of the PANGAEA 

data portal. PANGAEA is a data publisher for Earth and Environmental Sciences and hosts more than 

370,000 datasets with more than 12 billion measurements from various disciplines. It uses Elasticsearch to 

index and to support full-text search on the datasets. We present the design and development of the 

recommender system and describe how a data search engine can be used to build a scalable data 

recommender system. The data recommender system uses the metadata of datasets and the user 

interactions extracted from the data server logs to deliver two types of recommendations, i.e., ‘similar 

datasets’ and ‘users who are interested in this item are also interested in..’. In addition to PANGAEA, we 

provide some insights on how we may apply the system in the context of other scientific data portals such as 

the German Federation for Biological Data (GFBio). Building a data recommender on top of Elasticsearch 

enhances the scalability and maintainability of the recommender system. Our work is an essential 

contribution towards developing a real-world recommender system for improving scientific dataset discovery. 
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