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ESS Data Integration Challenges

The volume, complexity, and diversity of interdisciplinary 

data collected for ESS-sponsored research present unique 

data integration challenges.
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Use and synthesis of 

these data are 

challenging.

How can we make 

these data reusable 

and interoperable over 

the long-term?

Making Data Usable & Interoperable

ESS-DIVE is enabling data is reported within Environmental System

Science (ESS) to make data more reusable and interoperable.

12 reporting formats are 
available for standardizing 
data and metadata (Crystal-
Ornelas et al., 2022). The 
vision is that these reporting 
formats:
• will make data in ESS-DIVE 

more useful across 
communities

• allow scientists to work 
across datasets

• in the longer term, these 
formats will be more 
broadly applied.ESS-DIVE Approach

ESS-DIVE enables ESS projects to follow FAIR (Findable, Accessible, 

Interoperable, Reusable) principles and address data integration 

challenges by developing community data standards and technologies 

that build on their adoption.

ESS-DIVE is making ESS data reusable and interoperable

• publishing dataset metadata in multiple formats for broad access

• creating and encouraging adoption of community data standards

• encouraging use of sample data identifiers

• linking datasets to other recognized data providers

Addressing challenges of use and synthesis via technologies that 

enable advanced data discovery and synthesis of ESS-DIVE datasets 

that follow community standards.

Enabling Data Synthesis

ESS-DIVE takes advantage of standardized formats to support data synthesis 

and provide a deep dive beyond the dataset metadata into the data.

Use ESS DIVE Deep Dive search to

• Find datasets relevant to your 
scientific research

• Understand if data is valid for 
your scientific goal

• Download data of interest

Dataset Deep Dive

ESS-DIVE Fusion DB makes standardized data searchable via the Deep Dive 
API (https://fusion.ess-dive.lbl.gov/).

•  Validates and indexes ESS-DIVE datasets that are in standard formats
•  Automation pipeline to introspect into the data files themselves (e.g. 

extraction, summarizing, indexing, error feedback )
•  Deep search for scientific data and their metadata.

Data Synthesis with BASIN-3D
BASIN-3D is a software ecosystem 
that synthesizes diverse earth science 
data from a variety of remote data 
sources on demand and presents 
results in a harmonized format 
without the need for storing data in a 
single database.

BASIN-3D can currently synthesize 
ESS-DIVE timeseries data that use 
hydrological reporting formats with 
USGS NWIS, EPA WQX data 
(https://github.com/BASIN-3D). Let us 
know if you have an ESS timeseries data 
integration use case!

Linking to Data Beyond ESS-DIVE
ESS-DIVE enables a systematic method for linking datasets to 
other recognized data providers directly in its metadata.

This allows metadata to be searchable in ESS-DIVE, while 
referencing and linking out to externally managed data products in 
a standardized manner. This also allows ESS projects to track all 
their data together on ESS-DIVE.

Data Format Standards
ESS-DIVE works with the scientific community to co-develop data and 
metadata standards and reporting formats (https://ess-
dive.lbl.gov/data-reporting-formats/)
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Sample data Identifiers
ESS-DIVE encourages the use of common standards for sample data 
identifiers, such as the International Generic Sample Number (IGSN) to 
track and relate sample data across systems (Damerow et al., 2021). 

ESS-DIVE is engaged in discussions with NMDC, KBase, JGI, EMSL on 
integrating sample data with persistent identifiers. Let us know if you 
have a sample data integration use case!

Cross-listing Datasets
ESS-DIVE dataset metadata are 
searchable and accessible 
beyond the primary ESS-DIVE 
search page by publishing in 
multiple formats (e.g. JSON-LD, 
EML) to Google Dataset Search 
and DOE’s Office of Science and 
Technical Information (OSTI)
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