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Welcome!
Audience Introductions
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ESS-DIVE is the Primary Data Repository for 
DOE’s Environmental System Science (ESS) Program

Mission: 

Preserve, expand access 

to, and improve usability 

of ESS data

data.ess-dive.lbl.gov 

Use of ESS-DIVE is mandatory for ESS 
project data management plans
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http://data.ess-dive.lbl.gov


ESS-DIVE Reports Publication Progress to DOE
   Data publication progress per project   and   total data use metrics
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ESS-DIVE is here to help!



1. ESS-DIVE Feature Overview for:
a. Data Submission & Publication
b. Project Management Setup
c. Data Portals
d. Reporting progress to DOE

2. Checklist for PIs

Key Takeaway: Learn what is currently possible on ESS-DIVE and become 
aware of what we are working on!

Objectives

6

Q&A welcome at 
anytime!



Data Submission
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Data Submission
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There are three ways to upload data to ESS-DIVE

< 10 GBData Submission Web Form

Dataset API

Globus Data Transfer Service

< 99 GB*

> 99 GB*

File volume

> 100 

No. of files

< 100

< 100

Upload Method

Intuitive

Program
matic

Large 
Data

*Email us to upload more than 10GB



Data Submission
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There are three ways to upload data to ESS-DIVE

< 10 GBData Submission Web Form

Dataset API

Globus Data Transfer Service

< 99 GB*

> 99 GB*

File volume

> 100 

No. of files

< 100

< 100

Upload Method

Intuitive

Program
matic

Large 
Data

*Email us to upload more than 10GB

We have 
example 

code!



Linking to Data on Other Systems

Store specialized data types where it makes the most sense 
scientifically and connect to ESS-DIVE for search and discovery

Link your ESS-DIVE datasets to project data on:
GitHub, project data archives, institutional repositories

Come talk to us to 
get started!



Data Curation with Reporting Formats
Reporting formats are instructions, templates, and tools for consistently 

formatting data within a discipline. 

These data standards were developed by ESS-DIVE and ESS-DIVE Partner 
Projects to standardize metadata and data files of data types commonly collected 
by DOE ESS projects. 

No. of Reporting Formats available:

● High-level, wide-range of data types: 6
● Data type specific: 6
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CSV Metadata 

Velliquette, Heinz, Devarakonda 
(ORNL)

Water/Soil 
Chemistry

Boye (SLAC)

Hydrologic 
Monitoring

Goldman (PNNL)

Amplicon 
Sequencing

Weisenhorn (ANL)

File-level 
Metadata 

Serbin, Ely (BNL)

UAS

Crystal-Ornelas, R. et al. 2022. Enabling FAIR data in Earth and environmental science 
with community-centric (meta)data reporting formats. Nature Scientific Data. 
https://doi.org/10.1038/s41597-022-01606-w 

https://doi.org/10.1038/s41597-022-01606-w


Benefits of Reporting Formats to ESS Science

● Improves both human- and machine-readability

● Makes data more reusable within a project

● Enables data synthesis and analysis

● Parsable standards enable advanced search
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Deep Dive

Planned ESS-DIVE tools for advanced data 
search, integration, and visualization will be 

based around these reporting formats



Suggestions for Getting Started
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Start with one reporting format: 
File Level Metadata (FLMD)

Get a head start: Adopting reporting 
formats is easier before publication

Check whether any reporting formats 
apply to your data types

https://go.lbl.gov/essdive-RFChecklist  

More capabilities to come!

Adopt reporting formats to take advantage 
of future programmatic tools 

https://go.lbl.gov/essdive-RFChecklist


Need Help? ESS-DIVE Data Curation Support

Kim Ely
ESS-DIVE Partner Project

LBNL
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Assist ESS-DIVE data contributors in how to 
curate high-quality datasets using:

● Reporting Formats

● Improve data curation workflows

● Provide training or advice regarding data 
management

Take advantage of this opportunity now while 
you can!

Available until September 2025

https://ess-dive.lbl.gov/contact/ | ess-dive-support@lbl.gov

https://ess-dive.lbl.gov/contact/
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Engaging ESS Projects to Make it Easier to 
Curate and Use High-Quality ESS Data

Partner Projects are developing:

● Improved model data management 
and archiving standards (ATS)

● New data/metadata standards for 
sensor data and revision of Soil 
respiration standard

● Revise Hydrologic metadata 
standards for enhanced integration

● Tools to automatically generate 
standardized metadata files

Hydrological Formats Revision
Goldman & Forbes (PNNL)

Sensor Format & Tools; Soil 
Respiration Format Revision

Pennington & Bond-Lamberty (PNNL)

Improving ATS Model Data Archiving
Coon (ORNL) & Li (PNNL)

Poster Session IV
Day 3 | Thu April 17 8:30am - 10:00am

Location: Grand Ballroom D-F, Poster Number 8

Send in your 
feedback!



Help Shape ESS Data Standards!  
Have a direct impact on the standard 
design by participating in surveys 
and providing feedback

● What specific data/variables
do you collect?

● Frequency, file formats?
● Challenges?
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SENSOR DATA

SOIL RESPIRATION 

MODEL DATA 
ARCHIVING

HYDROLOGIC 
MONITORING

NEW!
Improved!

Revised!Integrated!

Tools to 
automate 

formatting!

Poster no. 8



Data Review & Publication
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Track Dataset Status
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All Available Statuses

In Review

Published

Drafting

Dataset StatusDOI Status

No DOI 
Added

Reserved

Non 
ESS-DIVE DOI

Active



Streamlined Publication Process 
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Reserve DOIs
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Metadata Review Process
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● Personalized 1:1 dataset reviews with 
ESS-DIVE team

Request Publication 
Review

Reviewer suggests changes

Plan ahead: Expect 1-2 week minimum for review



Metadata Review Process
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● Personalized 1:1 dataset reviews with 
ESS-DIVE team

● Recomended Tool: Automated Metadata  
Assessment Report

Receive immediate feedback while 
preparing dataset metadata

Plan ahead: Expect 1-2 weeks for review minimum

Finalize Submission
& check assessment report 

✔

Request Publication 
Review

Reviewer suggests changes



Reporting Format (File) Content Review
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● Automated validation for File Level 
Metadata and CSV files

● Manual reviews dataset metadata 
components 

Reviewer suggests changes

Why do we do this? 
To ensure RF files can be parsed 

for advanced search and discovery
Plan ahead: Expect 1-2 week minimum for review

CSV Metadata 

File-level 
Metadata ESS-DIVE’s publication workflow 

has been expanded to include file 
reviews for reporting format 

datasets



Data Availability Statement and 
References sections
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Cite Datasets in Your Papers



Data Availability Statement and 
References sections
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Cite Datasets in Your Papers



Data Management Setup
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Share Datasets

27

Sharing enables teams of scientists to build, curate, and publish datasets together

Data Contributor 

Collaborator

PI / 
Project Manager

Click                  to grant 

permissions to your data

Share with teams and individuals



Teams
Teams are groups of ESS-DIVE users that have permission to access the same datasets

28

Teams provide an easier way 
to share with your project

1. Share datasets with a team

2. Add people 
to team

New team members get immediate 
access to all project datasets!



PIs and Project Data Managers
A PI or project data manager is a role in ESS-DIVE that enables someone to 

create and manage teams.
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Create teams for your 
project

⭐PI must approve 
managers

My Projects My Teams

Approved project managers gain access to your project page



Benefits of Sharing Datasets
● Visibility: Team members can share datasets with PIs or data managers to 

allow them to see private project datasets on ESS-DIVE and report that to 
DOE  

● Informed curation: Sharing gives PIs the opportunity to help curate datasets 
before publication according to project needs
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PI/
Project Manager

6
Private

18
Public

Any missing 
information? 



Viewing Project Data Collection
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Data Portals: enhance how you view data

Metrics: Summary of Holdings,  
View/Download/Citation Counts

Custom Descriptive Pages Collection of Datasets
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All Data Portal Metrics

https://data.ess-dive.lbl.gov/portals/ngeetropics/Metrics 

● Total number of datasets

● Volume (bytes) of metadata 
records & data files

● Most recent date updated

● File types 

● Years data collected

● Views, Downloads, Citations
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https://data.ess-dive.lbl.gov/portals/ngeetropics/Metrics


Data Portals can represent any theme

Create multiple portals to organize different 
scientific initiatives:

● Experiments
● Projects
● Field Sites / Campaigns
● Subcontracts or Sub-projects

Customize branding of banner images, 
logos, and URLs to center around the theme

Flexibility of Data Portal Branding

34Experiment Portal

https://data.ess-dive.lbl.gov/portals/crocus
https://data.ess-dive.lbl.gov/portals/SPRUCE_Experiment

Project Portal



Data Portals can represent any theme

Create multiple portals to organize different 
scientific initiatives:

● Experiments
● Projects
● Field Sites / Campaigns
● Subcontracts or Sub-projects

Customize branding of banner images, 
logos, and URLs to center around the theme

Flexibility of Data Portal Branding
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https://data.ess-dive.lbl.gov/portals/watershed-function-sfa
https://data.ess-dive.lbl.gov/portals/chess

Project: Watershed Function SFA

Collaborative Field Campaign



Data Portals can represent any theme

Create multiple portals to organize different 
scientific initiatives:

● Experiments
● Projects
● Field Sites / Campaigns
● Subcontracts or Sub-projects

Customize branding of banner images, 
logos, and URLs to center around the theme

Flexibility of Data Portal Branding
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Primary Project: COMPASS-FME

Sub-Project: EXCHANGE

Data is published under one funding project
https://data.ess-dive.lbl.gov/portals/compass
https://data.ess-dive.lbl.gov/portals/EXCHANGE



Benefits of Data Portals for project data

Mirror existing project websites 
onto a data portal at the end of 
project’s life for long term 
maintenance

Preserve information regarding the 
project's objectives, scopes, and 
organization for years to come

Option to manage your project 
datasets from this view

37

https://data.ess-dive.lbl.gov/portals/CDIAC

Collect all project data in one place

Add data portal URLs to project or institutional webpages



Report Data Publication Metrics to DOE
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Tool to Download Project Publication Report
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New Jupyter Notebook tool to obtain information about project publications

● Dataset titles & DOIs

● No. of private and public datasets

● Year of publication

● View and download metrics

● Assessment Report Results

👉 https://github.com/ess-dive/essdive-tutorials

https://github.com/ess-dive/essdive-tutorials


Tool to Download Project Publication Report
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New Jupyter Notebook tool to obtain information about project publications

● Dataset titles & DOIs

● No. of private and public datasets

● Year of publication

● View and download metrics

● Assessment Report Results

👉 https://github.com/ess-dive/essdive-tutorials

https://github.com/ess-dive/essdive-tutorials


Tool to Download Project Publication Report
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Open the notebook in your browser, 
enter your project name and login token, 
and it will output a CSV report!

Come back and use the notebook 
whenever needed 

Run notebook in browser 
using Binder or Colab
no experience required!

👉 https://github.com/ess-dive/essdive-tutorials

https://github.com/ess-dive/essdive-tutorials


Link to Project Data Portal Metrics
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Provide data portal URL directly in 
project reports, or copy metric 

numbers
https://data.ess-dive.lbl.gov/portals/ngeetropics



Group?: Data Portals
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What next? PI Checklist



PI Checklist
1. Make sure your project is on ESS-DIVE and correct

● Your project must be on this list to submit data: 
https://data.ess-dive.lbl.gov/projects 

● Make sure the PI names and project title are up-to-date

2. Inform project members to get access to submit data to ESS-DIVE

● Login with ORCID 

● Register as a data contributor
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https://data.ess-dive.lbl.gov/projects


PI Checklist
3. Provide guides for submitting data on ESS-DIVE to your project

● Data Submission Guidelines

● See the Checklist for Describing and Formatting Datasets for help 
choosing relevant formats

4. Share data with project members

● Provide instructions for sharing data – try out teams!

● Create a Data Portal
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https://lbl.us2.list-manage.com/subscribe?u=4a9433904c29fa74aa1127282&id=b6d9f8dc07
https://docs.google.com/document/d/1DF_r0fNCD5hkj0wAdEce4rZEIT73PGG5YcLSMQidEjc/edit?usp=sharing
https://docs.ess-dive.lbl.gov/manage-data/share-data-permissions
https://docs.ess-dive.lbl.gov/manage-data/why-use-data-portals/how-to-create-portals


PI Checklist
5. RECOMMENDED: Designate project data managers on ESS-DIVE

● Fill out the Project Data Manager form

● Ask them to create a project team

Important to communicate expectations as the PI

We’re here to help!
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https://docs.google.com/forms/d/e/1FAIpQLSf2x54tnjCmoAtcP6c9-GVXg-rDvzutCdc5OCm0uWr7evVMnA/viewform


PI Checklist
Reference this at any time: https://ess-dive.lbl.gov/new-project-checklist/ 
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https://ess-dive.lbl.gov/new-project-checklist/


Publication Unavailable: May 23rd to June 1st
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● ESS-DIVE manages DOIs through DOE’s 
Office of Science and Technical Information (OSTI)

● OSTI services will be unavailable during a major upgrade from ELINK 1.0 to 
ELINK 2.0 from May 23rd - June 1st

● ESS-DIVE cannot publish datasets or reserve DOIs during this time

Plan Ahead! Tell your team to start publication requests by April 30th if you 
need to publish data by early June



Breakout I, Session D
Day 1 | Tue April 15

ESS-DIVE Tutorial: Using ESS-DIVE Data
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Emily Nagamoto

Key Takeaway: Become aware of how you can investigate 
your science questions on ESS-DIVE

Learn how to use ESS-DIVE’s programmatic 
tools to search and reuse public data.

✓ Dataset API         (dataset-based search)
✓ Deep Dive API     (file-based search)
✓ Emphasis on reporting format data

https://ess-dive.lbl.gov/annual-data-workshop/#data-use-tutorial 

https://ess-dive.lbl.gov/annual-data-workshop/#data-use-tutorial


Thank you! Let’s Stay Connected. 
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ESS-DIVE Documentation

docs.ess-dive.lbl.gov

Join our mailing list!

https://go.lbl.gov/essdiveMailingList

Contact us if you are interested in any hands on activities: ess-dive-support@lbl.gov  



References
Icons

● Speak up icons created by Kalashnyk - Flaticon, https://www.flaticon.com/free-icons/speak-up

● Link icons created by Smashicons - Flaticon, https://www.flaticon.com/free-icons/link

● Iteration icons created by Uniconlabs - Flaticon, https://www.flaticon.com/free-icons/iteration

● Form icons created by Freepik - Flaticon, https://www.flaticon.com/free-icons/form 

● Lock icons created by Freepik - Flaticon, https://www.flaticon.com/free-icons/lock

● Download icons created by Debi Alpa Nugraha - Flaticon, https://www.flaticon.com/free-icons/download 

● Paste icons created by Pixel perfect - Flaticon, https://www.flaticon.com/free-icons/paste

● Idea icons created by Pixel perfect - Flaticon, https://www.flaticon.com/free-icons/idea 

● Files and folders icons created by Smashicons - Flaticon, https://www.flaticon.com/free-icons/files-and-folders 
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