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● ESS-DIVE contributing toward global search capability across BER 
data systems (BERTron, led by Kjiersten Fagnan JGI)

● Link datasets to related research outputs across BER and beyond

● How to connect datasets and papers through proper citations 

● (If time) Link ESS samples to associated data across BER and 
beyond 
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Objectives



5 BER Resources are Collaborating to Prototype a 
Unified Data Access Layer

Unifying Access Layer Components
BERtron - Global Search supported by common APIs - find and reuse data

Data Transfer Service - maintain provenance, propagate credit

Sample metadata, 
standardized data 

products

API: https://files.jgi.doe.gov/apidoc 

(meta)genomics, 
-transcriptomics, 

metadata

Biogeochemical 
measurements, 

sensor data

Proteomics, 
metabolomics, 

imaging

Future work DTS Prototype complete

https://files.jgi.doe.gov/apidoc


BERtron Team - Global Search

5

Eric Cavanna
NMDC API

James Carr
EMSL API

Makena Dettmann
EMSL API

Luiz Irber
JGI Search

Jeff Johnson
KBase DTS

AJ Ireland
KBase DTS

Shreyas Cholia
ESS-DIVE, NMDC

Val Hendrix
ESS-DIVE API

Joan Damerow
Sample User Eng

Gazi Mahmud
KBase Infra

Alicia Clum
NMDC API

Elisha Wood-Charlson
GROW User Eng.

Erin Bredeweg
Fungal User Eng.

Sarah Leichty
MONet User Eng.

Steven Wilson
User Research Lead

Chuck Parker
Engineering Lead

Kjiersten Fagnan
Lead

Ratna Saripalli
Deputy Lead



Codeathons 
● NMDC, EMSL, KBase, ESS-DIVE, JGI 

developers working together to query 
APIs to search for data across systems

● Harmonizing queries across common 
fields: lat/long, keyword, ORCiD, PI, 
citation etc. 

Interviews - Questions on current processes 
for data use (Round 1), management, and 
sharing (Round 2)

● what BER resources they use
● how they get data
● what could be improved
● what works well

Discovery Activities
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Mapping Geolocated Data Across BER resources

Kjiersten Fagnan will present in BSSD 
PI meeting, and ESS CI/PI meeting



BER Data Integration: Interviewee Recruitment

Do you need to find & 

download data from 

different BER resources?

What makes it challenging 

for you to find & download 

data from different BER 

resources?

How can we make finding & 

downloading data easier for 

you?

How do you know where to 

look for data?

If you’re interested in helping us 
help you and the larger 

community…

SIGN UP HERE!

One 45-minute interview



ESS-DIVE work to Connect Datasets to 
Related Research Outputs
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Automated Metadata Exchange - Improve 
ESS Data Discoverability

● Metadata only datasets linking to external data 

● Target datasets - automate transfer and publication 

● Enhancements to ESS-DIVE APIs

● Processes for managing dataset updates
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Need: Improving Discovery and Access of 
Related BER ESS Data
User feedback: more easily see and access all the 
related bio and environmental data for a project/dataset

● Connect related field to lab to model (meta)data 
● Samples, ‘omics, sensors,  remote sensing, model outputs, 

processed data, papers

Make Interdisciplinary ESS Data more FAIR

Provenance tracking and reproducibility

More advanced search and integration possible

Citations and credit
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Connecting BER Data for ModEx
Figure from AI4CH4 workshop report (US DOE 2023)



Standard Approach for Connecting Datasets

OSTI and DataCite - register DOIs

DataCite Standard Metadata for DOIs (Related ID, Relationship, Resource Type)
https://support.datacite.org/docs/connecting-to-works 
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DataCite Commons then provides…

- Cross repository data discovery
- Citation Counts
- Network graph
- Links to related resources

https://datacite.org/blog/visualizing-the-network-of-scholarly-works-on-datacite-commons /

https://support.datacite.org/docs/connecting-to-works
https://datacite.org/blog/visualizing-the-network-of-scholarly-works-on-datacite-commons


DataCite Citation Metrics
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https://support.datacite.org/docs/contributing-citations-and-references 

https://support.datacite.org/docs/contributing-citations-and-references


ESS Datasets in DataCite Commons

14https://commons.datacite.org/doi.org/10.15485/1729719 

Shows connections and list 
of related works when 
Related IDs reported

https://commons.datacite.org/doi.org/10.15485/1729719


ESS-DIVE Dataset Linking Use Cases
How are your interdisciplinary 
ESS-DIVE datasets connected 
to related research outputs 
elsewhere?  

● 6 ESS Projects, add links 
for 20 datasets

○ Categorized 230 related IDs
○ Add to landing pages

● Connected to 78 publishers
○ 6 BER data systems

● Updated dataset metadata - 
related references
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https://data.ess-dive.lbl.gov/portals/related-identifiers  

https://data.ess-dive.lbl.gov/portals/related-identifiers


Coordinating on connecting related data across BER
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ESS Project Members Contributing to Linking Datasets
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Use Case Themes for Connecting ESS-DIVE 
Datasets across BER and more broadly

Common ways data are connected:

● Project, Sites, Samples
● Associated Journal Article - Paper 

dataset created for (supplement)
● References - related datasets, 

workflows, journal articles, code
● Data derived from this dataset - 

child datasets
● Source data  - original source data 

used in dataset (e.g. EMSL), datasets 
included in a collection 

Help track provenance and citations

1. Components of dataset

2. General related information

3. Data synthesis studies

4. Modeling, Observation, 
Experimentation (ModEx) 
Research Approach

5. Interdisciplinary samples



ESS-DIVE Proposed Related Works Categories
Components of Dataset

- Samples, Sites, Workflow, Code

Associated Journal Article (41)

References 
- Journal Article (13), Related Dataset (44), 

Study Registration (9, JGI/NCBI), Workflow (2)

Source Data (111)
- Journal Article, Dataset, Study Registration 

(EMSL)

Data Derived from this Dataset (isSourceOf) (10)
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Dataset DOI  hasPart Sample IGSN ID

Dataset DOI  isSupplementTo Journal DOI

Dataset DOI  References NCBI BioProject

Dataset DOI (hasPart, IsDerivedFrom, 
References) EMSL Study DOI

Dataset DOI (hasPart, IsDerivedFrom, 
Reference) EMSL Study DOI



20

dataset_doi relation_type resource_type_general related_id related_id_publisher
doi:10.15485/1960313 References Dataset https://doi.org/10.15485/2439400 ESS-DIVE

doi:10.15485/1960313
HasPart; References; 
IsDerivedFrom StudyRegistration

https://doi.org/10.46936/cpcy.proj.2022.60511/6
0008517 EMSL

doi:10.15485/1960313 IsSupplementTo JournalArticle http://doi.org/10.1038/s41597-023-02548-7 Nature Scientific Data
doi:10.15485/2439400 References Dataset https://doi.org/10.15485/1960313 ESS-DIVE
doi:10.15485/1729719 IsSupplementTo JournalArticle https://doi.org/10.3390/metabo10120518 MDPI Metabolites
doi:10.15485/1729719 IsSupplementTo JournalArticle https://doi.org/10.3389/frwa.2022.870453 Frontiers in Water
doi:10.15485/1729719 IsSupplementTo JournalArticle https://doi.org/10.5194/bg-19-3099-2022 EGU Biogeosciences
doi:10.15485/1729719 IsSupplementTo JournalArticle https://doi.org/10.3389/frwa.2023.1005792 Frontiers in Water
doi:10.15485/1729719 IsSupplementTo JournalArticle https://doi.org/10.3389/frwa.2023.1156042 Frontiers in Water
doi:10.15485/1729719 IsSupplementTo Preprint https://doi.org/10.21203/rs.3.rs-3453829/v1 Research Square
doi:10.15485/1729719 IsSupplementTo Preprint https://doi.org/10.1101/2023.07.22.550117 bioRxiv
doi:10.15485/1729719 References Dataset https://doi.org/10.15485/1603775 ESS-DIVE
doi:10.15485/1729719 References Dataset https://doi.org/10.15485/1660470 ESS-DIVE
doi:10.15485/1729719 References Dataset https://doi.org/10.15485/1734841 ESS-DIVE
doi:10.15485/1729719 References Dataset https://doi.org/10.15485/1734840 ESS-DIVE

doi:10.15485/1729719 References StudyRegistration
https://genome.jgi.doe.gov/portal/CretheWatSyst
ems/CretheWatSystems.info.html JGI

doi:10.15485/1729719 References StudyRegistration https://doi.org/10.46936/10.25585/60001289 JGI

doi:10.15485/1729719 References StudyRegistration
https://data.microbiomedata.org/details/study/n
mdc:sty-11-5tgfr349 NMDC

doi:10.15485/1729719 References StudyRegistration https://www.ncbi.nlm.nih.gov/bioproject/946291 NCBI
doi:10.15485/1729719 References StudyRegistration https://doi.org/10.25982/109073.30/1895615 KBase

https://doi.org/10.15485/2439400
https://doi.org/10.46936/cpcy.proj.2022.60511/60008517
https://doi.org/10.46936/cpcy.proj.2022.60511/60008517
http://doi.org/10.1038/s41597-023-02548-7
https://doi.org/10.15485/1960313
https://doi.org/10.3390/metabo10120518
https://doi.org/10.3389/frwa.2022.870453
https://doi.org/10.5194/bg-19-3099-2022
https://doi.org/10.3389/frwa.2023.1005792
https://doi.org/10.3389/frwa.2023.1156042
https://doi.org/10.21203/rs.3.rs-3453829/v1
https://doi.org/10.1101/2023.07.22.550117
https://doi.org/10.15485/1603775
https://doi.org/10.15485/1660470
https://doi.org/10.15485/1734841
https://doi.org/10.15485/1734840
https://genome.jgi.doe.gov/portal/CretheWatSystems/CretheWatSystems.info.html
https://genome.jgi.doe.gov/portal/CretheWatSystems/CretheWatSystems.info.html
https://doi.org/10.46936/10.25585/60001289
https://data.microbiomedata.org/details/study/nmdc:sty-11-5tgfr349
https://data.microbiomedata.org/details/study/nmdc:sty-11-5tgfr349
https://www.ncbi.nlm.nih.gov/bioproject/946291
https://doi.org/10.25982/109073.30/1895615


Theme 1: Components of a Dataset
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Brodrick et al., 2020 https://doi.org/10.15485/1618131  

Projects
1. COMPASS-FME: 2 datasets
2. River Corridor SFA: 3 datasets
3. WHONDRS: 1 datasets
4. Watershed Function SFA: 4 datasets

External Linking – hasPart, archivedAt

Sites from Geographic Region and/or 
Location metadata reporting format file

Samples from Samples reporting format
- More details in Theme 5 

Specifying identifiers included as part of a dataset - can 
be connection points to other datasets and systems Garayburu-Caruso et al., 2021 https://doi.org/10.15485/1834208   

https://doi.org/10.15485/1618131
https://doi.org/10.15485/1834208


Projects
1. COMPASS-FME: 2 datasets
2. River Corridor SFA: 3 datasets
3. WHONDRS: 2 datasets
4. Groundwater Quality SFA: 7 datasets
5. Watershed Function SFA: 5 datasets
6. ESS Synthesis Project: 1 dataset
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Theme 2: General Related Information

Pierce & Boye, 2022 https://doi.org/10.15485/1896309 Find/access additional data contextual 
information and related data, track citations

Associated Journal Articles

References to Related Datasets, Journal 
Articles, Study Registration 

https://doi.org/10.15485/1896309
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Theme 3: Data Synthesis 
Studies

Source Data from Journal Articles, 
Datasets

ESS Synthesis Project
How do natural, episodic disturbances alter 
tropical forest carbon cycles via changes in 
belowground dynamics?

- Synthesis of tropical root characteristics 
from 104 papers Track provenance of and cite source data

Cordeiro et al., 2025 https://doi.org/10.15485/2507279 

https://doi.org/10.15485/2507279


Theme 4: ModEx Studies
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Sites, Samples
References (e.g. related data - sensor, remote 
sensing)
Data Derived from this Dataset
Source Data

Projects
1. River Corridor SFA: 1 dataset

a. CONUS-Scale Model-Sample Study
b. New machine learning models were created 

every month to guide sampling locations

2. Watershed Function SFA: 1 dataset

Help track data and resources related to 
ModEx workflows

Forbes et al., 2023 https://doi.org/10.15485/1923689  

https://doi.org/10.15485/1923689
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Theme 5: Interdisciplinary Samples

Connect sample-based data across BER 
systems and more broadly (at dataset-level) Pennington et al., 2023 https://doi.org/10.15485/1960313 

Projects
1. COMPASS-FME: 1 dataset
2. River Corridor SFA: 3 datasets
3. WHONDRS: 1 dataset
4. Belowground Biogeochemistry SFA: 1 

dataset
5. LLNL ANL SFA: 2 datasets
6. Watershed Function SFA: 2 datasets

Sites, Samples
References to Study Pages (JGI, NMDC, NCBI)
Source data (EMSL) 

https://doi.org/10.15485/1960313


Datasets Can Have Many Related Resources

26Goldman et al., 2020 https://doi.org/10.15485/1729719 

https://doi.org/10.15485/1729719


ESS-DIVE Next Steps for Related IDs

Current: Related Identifiers portal and 20 datasets with Related References

○ Recorded standard metadata for OSTI/DataCite update
○ Not yet in OSTI/DataCite records

Next Steps: 

● Send related ID and connection metadata to OSTI/DataCite
○ Connections shown in DataCite Commons

● Implementation plan for ESS-DIVE dataset metadata
○ How should it look in submission form and dataset landing page? 

● Interested in adding related works to your dataset? 
○ Email ess-dive-support@lbl.gov
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mailto:ess-dive-support@lbl.gov


Summary: Why link datasets to related resources? 

● Automate metadata exchange
● Improve citation counts

○ Track/see all the places your data were used!

● Make interdisciplinary datasets more
○ Discoverable - find related data
○ Accessible - access with clear links
○ Reusable - more information on processing 

methods, etc needed for reuse
○ Reproducible
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Citing Data in Papers
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● Data availability AND 

● References section
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Cite Data in Papers



Register Citations in ESS-DIVE

https://docs.ess-dive.lbl.gov/manage-data/register-dataset-citations



Example Data Availability Statement for 
Bio-Eco Data
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Cites NCBI Bioproject accession numbers and ESS-DIVE dataset in data availability, with 
formal citation in references



Key Takeaways on Connecting Datasets
Make interdisciplinary ESS datasets more FAIR by connecting related resources

ESS-DIVE can report related IDs to DataCite to help:

- Improve citation counts
- Contribute to network graph of related research outputs

You can contribute by:

- Listing related resources in datasets (email ess-dive-support@lbl.gov)
- Use ESS-DIVE reporting formats (file-level metadata, samples, locations)
- Citing data in paper data availability AND references sections
- (Sample level) Provide source sample IGSN IDs to ESS-DIVE, JGI, EMSL, NMDC
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mailto:ess-dive-support@lbl.gov


Questions?
Feedback?
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